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THE rOETY-SECOND ANNUAL EEPOET

OF THE

SECRETARY
OP THE

BOARD OF AGRICULTURE.

To the Senate and House of Representatives of the Commonwealth of

Massachusetts,

The season of 1894 was quite generally considered a poor

one for the farmers. None of our crop correspondents, in

their returns to this office, November 1, spoke of it as unusu-

ally profitable, while the large majority considered it either

unprofitable or only fairly profitable. The unfavorable con-

ditions were largely due to the drought of summer and early

fall, which shortened nearly all crops, and in some sections

reduced them very materially. There was also much com-

plaint of slow sales and low prices. One correspondent

attributed this latter fact to so many men being out of

work, thus shortening the local markets.

Massachusetts Weather, 1894.

[ Compiled from data furnished by the New England Weather Service. ]

January was warm and dry. The highest temperature

was on the 24th and 25th, varying from 47° to 57° ; and

the lowest was on the 13th and 29th, when it was from 8°

above zero on the coast to 9° below zero in the interior

counties. The precipitation was generally deficient. Most

of the snow fell on the 27th and 30th. During the greater

part of the month the ground was mostly bare.
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February was very cold, and decidedly the " winter

month" of the year. The precipitation was more than

usual alono; the coast and deficient in the interior, and was

mostly in the form of snow. The highest temperature oc-

curred in most places on the 18th, and was from 42° to 54°.

The coldest day of the month, and in many places the cold-

est for years, was the 24th. The temperature ranged from

5° to 12° above zero along the coast, while in the western

part of the State it did not rise above 4° to 11° below zero.

On the 17th and 18th there was a change of 71° within

thirty-six hours.

March was very warm and very dry. The excess of tem-

perature averaged over 8° a day at Boston, Cambridge,

Somerset, Fitchburg and Springfield. At a few stations

along the coast the highest temperature was on the 6th, but

generally it was on the 19th, and varied from 60° to 74°.

The coldest spell was on the 27th and 28th, when the tem-

perature fell from 8° to 20° below freezing. It was the

dryest March on record in the history of the Weather

Bureau at Boston. The snowfall was small, and the ground

was bare the most of the month.

April was warm and dry in all interior sections, and cool

and wet along the south-eastern coast. The warmest day

was generally on the 27th, the temperature rising to from

72° to 82°. The lowest was everywhere on the 3d, when it

fell to from 5° to 20° below freezing. Snow fell on the 9th,

11th and 12th. High gales prevailed, and with the damp,

heavy snow did great damage to telegraph and telephone

service.

May as a whole was favorable for cultivation and growth

of crops. Beginning on the 18th, the drought was effectu-

ally l)roken by rain, and for the rest of the month mostly

cloudy, cool weather prevailed, with frequent rains. Quite

a good deal of damage was done in eastern sections by high

winds, and in all sections by frosts which occurred on the

11th, 12th, 15th, 16th, 17th and 22d. Hail fell at Dudley

on the 4th. Winds mostly south-west. Thunder-storms

occurred on the 2d, 4th, 7th, 18th, 19th and 28th.

During June in most of the western counties frequent and
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generally sufficient showers occurred. But little rain fell in

the eastern part of the State. The highest temperature

reported was 103°, at Lowell on the 17th. Light frosts

occurred on the morning of the 14th in the south-east. The

prevailing wind was south-west. Drought conditions were

reported in places. Hail fell at Hyannis on the 4th. Thun-

der-storms occurred on the 4th, 7th, 11th, 21st, 23d and

30th.

July weather on the whole was favorable for harvesting

hay and grain ; but the heat on some of the last days of the

month was intense, and there was a general lack of precipi-

tation in all eastern sections, giving one of the most serious

and long-continued droughts on record. At many of the

interior towns reliable thermometers registered over 100"^

on the 20th. In the western part of the State the rainfoll

was generally sufficient for vegetation. The prevailing wind

was south-west. Thunder-storms occurred on the 1st, 3d,

5th, 10th, 14th, 15th, 16th, 17th, 18th, 21st, 25th, 29th

and 31st. Hail was reported at Worcester the 25th and

at Fitchburg the 29th.

August weather was cool. There were few rainy and

cloudy days, and an unusual lack of rainfall. The drought

was reported as serious in all sections of the State. A frost

on the 22d was general throughout the State. Hail was

reported at Concord on the 19th. The prevailing wind was

south-west. Thunder-storms were reported on the 3d, 9th,

15th, 19th and 20th.

September weather was generally favorable for ripening

and harvesting crops. The weather was warmer than usual,

the warmest spells being on the 9th-llth, and the coldest

on the 26th-27th. On the last-named dates were killing

frosts on all low lands. The prevailing wind was south-

west. Thunder-storms occurred on the 10th, 15th, IGth,

17th. A heavy thunder and wind storm passed easterly

across the northern part of the State on the 10th. A storm

on the 30th whipped off many apples along the coast.

October weather was warmer than usual, with a marked

excess of precipitation in the south-eastern districts and a

slight excess in central and western. The 20th was the
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warmest day, the maximum being higher than is usual so

late in the season. Light frosts were general, and killing

frosts occurred on all low lands, but in most of the upland or

protected districts hardy garden plants and late vegetables

were growing at the close of the month, untouched by frosts.

The prevailing wind was west. The rainfall was abundant

in all sections for growth of grass and grain seeds and for

ploughing and seeding; but except in the extreme south-

east there had not been enough to fill up wells and springs

to any extent. The first snow of the season fell on the

evening of the 14th, in the Berkshire hills, in the north-

eastern part of the State. Enough came on this date and

also on the 17th to whiten the ground, but it soon melted.

The thunder-storm on the evening of the 13th was quite

severe in south-eastern districts. At Taunton the storm

was accompanied by very heavy rain, 1.75 inches falling in

three-fourths of an hour.

November was decidedly a wintry month, with a slight

excess of rainfall in south-eastern districts and a deficiency

in western. It was much colder than the normal. At Blue

Hill it was pronounced the coldest November in the past ten

years. At Monroe it was the coldest in seven years of ob-

servation. The first three days of the month were the warm-

est and the 20th and 30th the coldest at most places. At
Boston this year gave the coldest Thanksgiving Day since

1873. The cold wave on the 6th-7th following the severe

snow-storm gave the first killing frost of the season at a

number of places in the State.

The storm of the 5th-6th gave its heaviest snow about

thirty miles from the coast, but it was a most severe storm

throughout the State. Telegraph and telephone poles and

wires especially suffered, and went down by hundreds and

almost thousands. Fruit trees were heavily coated with

ice and snow, and were much damaged. The voluntary ob-

server at Taunton reported it the worst storm ever known in

that city. At Hyannis the wind was reported by old resi-

dents to be the hardest ever known ; chimneys, trees, fences

and out-buildings were thrown down. G. E. Fuller, M.D.,

of Monson, reported it the hardest storm of the kind in

twenty-six years.
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On the extreme coa-st only a trace to one inch of snow

came, but in most sections the amount was from two to

twelve inches. The ground was well covered, and no dam-

age is expected from the cold weather. A great deal of fruit

and garden truck was caught out in the storm of the 5th-6th,

much of it remaining until the warm spell after the 14th.

December was slightly colder than usual in vicinity of

Fitchburg and on southern coast near New Bedford, but gen-

erally the month may be pronounced mild, with the frost

mostly out of the ground in places during the middle of the

month. The last few days of the month were very cold in

all sections.

In the north-western part of the State the precipitation was

very nearly normal or slightly below, but in south-eastern

districts there was a marked excess. The storm of the

26th-27th was responsible for this excess in precipitation,

as it gave unusually heavy rain over most of the south-east-

ern part of the State. Over a narrow area running from

New Bedford to Plymouth the fall of snow and rain in

this storm was over three inches, while it was over two

inches throughout Barnstable, Nantucket, Dukes, Plymouth,

Bristol, Norfolk, Suffolk and eastern Worcester, Middlesex

and Essex counties. The wind accompanying the storm

was of almost hurricane force.

The snowfall amounted to from two to twenty-one inches.

Little more than a trace of this was on the ground on the

15th, but at the end of the month the snow covering

amounted to four to eight inches, except along the immediate

coast. The ground was well protected by snow throughout

all the coldest weather.

The following summary of the weather of 1894 is furnished

by the Hatch Experiment Station, Amherst, Mass. :
—
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Annual Summary for 1894.

Pressure {in Inches)

.

Actual maximum reading, 30.47, Jan. 17, 10

P.M.

Actual minimum reading, 28.59, Jan. 30, 6

A.M.

Mean reduced to sea level, 30.085.

Annual range, 1.88.

Air Temperature {in Degrees F.).*

Highest, 97.; 98, July 20.

Lowest, —9.; —17, Feb. 25.

Mean, 49.7; 47.9.

Annual range, 106.; 115.

Highest mean daily, 82.5; 84, July 28.

Lowest mean daily, 1.; —1.5, Feb. 24.

Mean maximum, 57.7; 59.6.

Mean minimum, 38. ; 36.9.

Mean daily range, 16.5; 22.7.

Greatest daily range, 35, May 12; 47.5 Feb.

17.

Least daily range, 2. ; 5. ; Oct. 25.

ITamidity.

Mean dew point, 40 5.

Mean force of vapor, .4416.

Mean relative humidity, 71.9.

Wind, Prevailing Directions {per Cent) .

South-west, 17.

South, 15.

North, 15.

North-west, 13.

Total movement, 36,257 miles.

Greatest daily movement, 443 miles, April

13.

Least daily movement, miles, Sept. 29.

Mean daily movement, 99.4 miles.

Mean hourly velocity, 4.1 miles.

Max. pressure per square foot, 225 pounds=
67 miles per hour, Feb. 23 at 2 p.m.

Precipitation.

Total rainfall or melted snow, 32.64.

Number of days on which .01 inch of rain or

melted snow fell, 125.

Total snowfall in inches, 71|.

Weather.

Mean cloudiness observed, 50.5 per cent.

Total cloudiness recorded by the sun ther-

mometer, 2,488 hours or 54.9 per cent.

Number of clear days, 107.

Number of fair days, 83.

Number of cloudy days, 175.

Bright Sunshine.

Number of hours recorded, 2,051.

Mean ozone, 24.9 per cent.

Dates of Frosts.

Last, May 22.

First, Aug. 22.

Dates of Snow.

Last, April 12.

First, Nov. 5.

* The first figures denote reading at top of tower, the second at base.

Crops of the Year.

The season opened from ten days to two weeks earlier

than usual ; but the dry weather of April and the first half

of May, and the cold storms and frosts following, made con-

ditions about average on June 1. Stock wintered well.

Promise of good crop of hay on newly seeded and moist

lands, and for a light to fair crop on old and dry fields.

Fall seeding wintered well. The apple bloom was unusually

heavy, the peach bloom light, and the bloom of other fruit

trees and small fruits a good average. Canker and cut

worms unusually numerous ; tent caterpillars not plenty.

Farm help more plenty than of late years. Wages ranged

from |8 to $28 per month and board, according to locality

and character of help
;
per day the range was $1 to $2, with
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$1.50 as the average. The general industrial depression as

yet had had no material influence on the acreage of crops.

July 1 the potato beetle appeared to be the only insect

generally prevalent. Indian corn was looking well, though

backward, and a slight increase in acreage was reported.

Haying was just commencing. Early potatoes reported as

looking well, with promise of a good crop ; a considerable

increase in acreage was noted. Early market-garden crops

were generally a fair yield, with prices somewhat lower than

usual. Dairy products were average in quantity, with slight

but general decrease in prices received. Pastures reported

as " dry," *' short" or " badly in need of rain." The out-

look for fruits and berries was fair. Strawberries were a

fair crop, currants a good crop and cherries abundant

;

blackberries and raspberries promised well.

August 1 the potato beetle and the horn fly were most

frequently mentioned as prevalent and troublesome. A good

croj) of Indian corn promised. Hay crop harvested gener-

ally in excellent condition, and quality as a rule very good.

Yield estimated as three-fourths of an average crop. Fodder

corn reported as the forage crop most universally grown.

Market-garden crops below average in quantity, with prices

low. Early potatoes light yield and quite small, but of

good quality
;
prices low. Apples and pears generally prom-

ised well
;
grapes fair to good ; few peaches promised ; cran-

berries promised a light crop. Pastures "very short,"

" crisp," " dry " and "badly burned." Rye a good aver-

age crop. Oats injured by dry weather, and considerably

rusty.

Septemlier 1 Indian corn promised about a three-fourths

crop. The drought badly injured potatoes. Tobacco a very

fair crop, of good color and quality. Apples and pears very

uneven ; very few peaches
;
grapes a fair crop ; cranberries

light. Pasturage in all sections very poor. Oats and bar-

ley suffered considerably from drought, and fell short of

average crops.

October 1 Indian corn about a three-fourths crop ; rowen

almost a total failure. Fall feed considerably improved, but

still far from avcraoe condition. Less than usual amount
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of fall seeding done, owing to dry weather. Onions as a

rule a light crop, owing to drought. Potatoes generally

considerably less than an average crop, but of good quality.

Eoot crops promised to be only fair ; turnips particularly

poor. Apple crop very uneven ; apples generally of large

size and fine color. Cranberries not over half a crop.

November 1, fifty-three correspondents reported root

crops as less than average and forty-four as average or above.

Turnips, particularly, were referred to as poor. The ma-

jority of correspondents referred to farm stock as in good

condition, and the remainder as fair or rather thin in flesh

but otherwise in good condition. Fall seeding was reported

as hardly up to an average condition, although improvement

had been made during the month.

The majority of correspondents spoke of apples as aver-

age, a few as above average, and a slightly larger number as

below. Prices quoted ranged from $1 to $1.50 per barrel;

probably $1.25 was a fair average of the prices given.

About two-thirds of the correspondents considered the crop

a profitable one, while the other one-third looked upon it as

unprofitable. Among the reasons given for lack of profit

were the high cost and scarcity of barrels, the high price of

labor and land, poor methods of orcharding and the un-

usually large crop.

Most Profitable Crops.

The opinions of correspondents as to the most profitable

crops varied widely. Some stated that they could not tell, as

sales were not yet completed, while one said that there had

been no profitable crops. Thirty-eight considered hay to

have been among the most profitable crops ; thirty-three,

potatoes ; twenty-four, corn ; eighteen, apples ; four, tobacco ;

three, cabbage ; three, fruit ; two, rye ; two, oats ; two, bar-

ley ; two, cranberries ; two, peas ; two, asparagus ; and one,

dairy products.

Least Profitable Crops.

Twenty-seven correspondents stated that potatoes were

among the least profitable crops ; eighteen, corn ; eight,

hay ; seven, oats ; six, onions ; five, apples ; four, roots

;
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four, cabbage ; three, milk ; three, market-garden crops

;

two, tobacco ; two, rye ; two, strawberries ; one, peas ; one

fruits; one, barley; one, pears; one, wheat; one, cran-

berries ; and one, beans.

Profits of the Season.

The season was quite generally considered to have been a

poor one for the farmer. No correspondent spoke of it as

unusually profitable, while the great majority considered it

either unprofitable or only fairly so. The unfavorable con-

dition was largely due to the drought of summer and early

fall, which shortened nearly all crops, and in some sections

reduced them nearly to a uiinimum. There was also much
complaint of slow sales and low prices.

Massachusetts Crop Reports.

The publication of monthly crop bulletins was continued

as in previous seasons, and six in all were issued (May-
October), aggregating 192 pages of printed matter. Two
thousand copies of Nos. 1 and 2, 2,200 copies of Nos. 3, 4

and 5, and 2,500 copies of No. 6 were printed and distributed.

The bulletins were made up as in 1893. The special sub-

jects treated were: Bulletin No. 1, "Report on farm

animals," "Communication to fruit growers, dealers and

consumers;" Bulletin No. 2, "Tuberculosis and its eradi-

cation ;
" Bulletin No. 3, " The diagnosis and eradication of

tuberculosis ;
" Bulletin No. 4, " Retrospect and prospect of

the fruit crop of 1894," "Statistics of Massachusetts agri-

culture;" "Bulletin No. 5, "The regulative influence

exerted by birds on the increase of insect pests
;

" Bulletin

No. G, "Household insects." Also, as in the past two

years, this office co-operated with the New England "Weather

Service in the issuing of weekly weather-crop bulletins.

The first was of date of April 30 and the last of date of

October 1, twenty-three in all, representing an aggregate

issue of 46,000 copies.



XVI BOAED OF AGRICULTUEE. [Pub. Doc.

Publications.

The following publications were issued under the super-

vision of this office during the calendar year 1894 :
—
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Appropriatioxs .

Objbcts roR

TVniCH

Appbopkiated.

1803.

o

Bounties to so-
cieties, .

Travelling and
necessary ex-

penses of the
Board, .

Travelling and
necessary ex-
penses of the
secretary,

Incidentals in

office of secre-
tary.

Salaries of sec-

retary and
clerks, .

D is semination
of useful in-

formation* in

agriculture by
means of lec-

tures or other-
wise,

Printing 15,000
copies of the
*' Agriculture
of Massachu-
setts," .

Collecting and
circulatingin-
formation
relativeto
abandoned
farms, .

Carrying for-

ward work of
Dairy Bureau,

Salary of execu-
tive oflicer of
DairyBureau,

Salary of assist-

ant in work of
DairyBureau,

Nails or spikes
for marking
shade treesfor
preservation,.

Printing 5,000
copies synop-
tical and an-
alytical index,
to the " Agri-
culture of
Masaacbu-
Betts," .

Aggregates, .

$21,500 00

1,900 00

500 00

500 00

5,100 00

2,200 00

5,897 58

tl,323 38

4,000 00

600 00

1,200 00

100 00

$21,352 49

1,516 39

500 00

500 00

5,100 00

2,148 06

5,897 58

164 88

3,427 51

500 00

1,200 00

48 42

$44,720 96 $42,365 33

1893.

03

•n
p.
o
p<
p.

<

$21,000 00

1,900 00

500 00

600 00

5,300 00

2,550 00

6,052 26

1,000 00

4,000 00

500 00

1,200 00

100 00

1,400 00

$46,102 26

$20,982 45

1,630 77

459 22

600 00

5,300 00

2,550 00

6,052 26

280 78

3,336 90

500 00

1,200 00

100 00

1,400 00

$44,392 38

1894.

P.
ou
p.
ft

<

1893.

a
X
ou
o.
ft
<5

$21,000 00 $20,629 80 $21,000 00

1,900 00

500 00

700 00

5,300 00

2,650 00

5,965 67

t719 22

4,000 00

500 00

1,200 00

200 00

J393 36

$45,028 25

1,787 85

490 46

700 00

5,300 00

1,900 00

500 00

700 00

5,300 00

2,650 00 2,650 00

5,965 67

644 23

4,000 00

500 00

1,200 00

198 72

*6,000 00

393 36

7,000 00

500 00

1,200 00

200 00

$44,460 09' $46,950 00

* Estimated. t Balance. t Deficiency.

Also, $100,000 was appropriated to be used in the exter-

mination of the gypsy moth. An appropriation of $200,000

for this work has been asked of the Legislature of 1895.
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Nails for Marking Trees.

The work of supplying nails or spikes for the marking for

preservation of shade trees within the limits of highways,

under the provisions of chapter 196 of the Acts of 1890, has

been continued. The annual appropriation of $100 being

used up before the prorogation of the Legislature, an addi-

tional $100 was asked for and granted. Nails in varying

quantities have been supplied, on application, to the cities

of Fitchburg, Marlborough and Worcester, and to the towns

of Barre, Boxford, Bourne, Charlton, Chelmsford, Framing-

ham, Goshen, Harvard, Hardwick, Lancaster, Leominster,

Mashpee, New Salem, Northbridge, Pepperell, Sandwich,

Stow, Sunderland, Swansea, Tyngsborough and Winchen-

don. Since the work of supplying these nails was begun,

Dec. 26, 1891, 3 cities and '44 towns have availed them-

selves of the provisions of the act. In all there have been

furnished to date 6,226 three and one-quarter inch nails;

43,660 two and three-fourths inch nails, and 31,458 two and

one-quarter inch nails, making a total of 81,344.

Abandoned Farms.

The " Act to authorize the State Board of A2;riculture to

collect and circulate information relating to abandoned farms "

was approved May 4, 1891 (Acts of 1891, chapter 280).

Under this act four editions of a catalogue of abandoned

or partially abandoned farms were issued previous to the

year 1894, an account of which appeared in the secretary's

report for 1893. The fourth edition not being sufficient

to supply the demand for the catalogues, it was decided in

July, 1894, to issue a fifth edition. To make this edition as

exhaustive as possible, the executive committee decided to

call upon the members of the Board for their personal assist-

ance. The members of the Board gave valuable assistance,

and reported 541 new farms. Twenty-four new farms were

reported from other sources, making a total of 565. As
a partial result of this work, 143 new descriptions were

received, and were included in the catalogue as an addenda

to the fifth edition.

A summary of the work of this office to da-te shows the

following results :
—
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Up to December 1, returns have been received concern-

ing 354 of the 400 farms described in the four editions of

the catalogue. Of these, 150 owners reported their farm

sold, 79 wished for various reasons to have the description

of their farm withdrawn from the catalogue, and 125 wished

the description of their farm continued in the fifth edition.

Nothing was heard concerning 46 farms.

The preceding table shows the location by county of the

farms sold and w^ithdrawm, and the descriptions of these

farms were marked with red ink. One object of this method

of designating farms sold or withdrawn was to save expense,

as the pages of descriptions were stereot^^oed when set up ;

and another object was to show at a glance just what has

been done.

Unquestionably a large majority of the purchasers of these

farms are of American parentage. The returns showing

nationality were not as full as wished, but the names sub-

stantiate the above statement.

Ninety purchasers were residents of Massachusetts at the

time of purchase, 5 of New York, 5 of Connecticut, 2 of New
Hampshire, 2 of Florida, 2 of Ohio, 1 of Rhode Island, 1 of

New Jersey and 1 of Nova Scotia, while the residence of 41

was not reported. Fifty-six of the tlirms sold were reported

as sold for farming purposes, 14 for a home, 11 for an invest-

ment, 5 for farming purposes and poultry raising, 6 for dairy-

ing and stock raising, 5 for summer residence, 4 for poultry

raising, 2 for sheep raising, 1 for poultry raising and market

gardening, 1 for cranberry culture, 1 for the wood and lum-

ber, while the intentions of 44 purchasers w^ere not obtained.

By the State census of 1885 there were 45,010 farms in

the State, representing a total acreage of 3,898,429| ; aver-

age acreage, 86.61 ; total value of lands and buildings, $185,-

118,925 ; average value of lands and buildings, $4,112.83.

The total acrea2:e of the 543 farms advertised in the cata-

logue is 61,763|; average acreage, 113.72; total amount

asked for the farms, $907,030; and average amount asked

for the farms, $1,670.40.

The total acreage ofthe 150 farms reported sold is 15,110^^,

or an average acreage of 100.73. The 150 farms sold for a

total of $229,125, or an average of $1,527.50.
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The total acreage of the 79 farms withdrawn is 8,0083^^,

or an avcrao-e of 101.30. The 79 farms withdrawn were

valued at $125,925, or an average of $1,593.98.

The cost of this work has been comparatively slight, as

will be seen by the following statement :
—

Appropriation under chapter 280, Acts of 1891, . $2,000 00

Amount unused and reverting back to State

treasury at the end of two years, Dec. 31, 1892, . 858 50

$1,141 50

Appropriation under chapter -40, Resolves of 1893, 1,000 00

Printing 10,500 catalogues, five editions,

Special envelopes for mailing

Postage stamps, . ,

Printed circulars, , ,

Advertising, . . .

Express, ....
Special services members Board of Agriculture,

$1,233 01

138 73

435 00

57 97

3 50

2 00

inr, 30

$2,141 50

Balance Dec, 31, 1891, reverting back to State

treasury, . .

2,066 51

$74 99

TUBEKCULOSIS.

The dairy interest is by far the most important of any

branch of agriculture of Massachusetts. Notwithstanding

the competition of the west and the northern New England

States, our dairymen have heretofore been able to continue

the business, though, on account of the high prices of grain,

which is largely purchased, the high prices that must be paid

for labor and the ever-increasing taxes upon real estate and

live stock, the profits have been small. Now the dairymen

and cattle owners are confronted with a disease, tuberculosis,

amongst the neat stock, which, under the present policy of

the State, bids fair to make cattle raising and dairying a

losing business. This disease is among us through no fault

of the cattle owners, and, while they would welcome the

examination of their herds and the destruction of those ani-

mals that are manifestly ailing, they stand aghast at the

prospect of having their herds decimated by the condemna-

tion of large numbers of cattle to all appearances in good

health.
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It is true that the State law provides for the paj'-ment to

the cattle owners of one-half the health value for food or

milk purposes of animals thus condemned, but this allowance

will not purchase successors to the animals destroyed.

Then, again, the full value of the animals condemned is but

part of the loss to the owner. His business is broken into,

his herd discredited and his customers made afraid of his

product. The farmers of Massachusetts are ready to bear

their full share of the public burdens ; but when we investi-

gate this question we can but conclude that under the present

law they are called on to bear mucH more than their share.

These cattle are killed to guard the public health. While

the tuberculin test is admitted to be quite reliable and its

use justifiable as a safeguard to public health, it is con-

tended that it condemns many cattle that might never become

diseased in the common acceptation of the term, and would

never become dangerous to the public health. Tuberculosis

in cattle has been proved to be identical with consumption

in mankind, and we have a right to reason from what we
know of consumption. I quote from '

' Tuberculosis in rela-

tion to animal industry and public health," by Dr. James

Law :
'

' Dr. Briggs tells us . . . that in the charity hos-

pital of the city (New York) thirty per cent of all deaths

show old lesions of tuberculosis now become stationary."

He quotes a Vienna hospital pathologist to the effect that he

finds similar old stationary lesions in eighty-five per cent of

all post-mortem examinations. Is it too much to claim that

a like proportion of bovines slightly affected with tubercu-

losis would never be injured by it ? Can there be any ques-

tion that such cases if condemned should be paid for in full ?

The public health must be guarded, but the cost should be

borne by the public, and not by one class of the people.

The situation is a serious one for the agriculture of the

State. The neat stock of the State is rapidly decreasing,

the decrease having begun with the agitation of the danger

from tuberculosis. In 1890, 200,658 cows and 62,549 neat

cattle other than cows were assessed ; in 1894, 182,477 cows

and 41,059 neat cattle other than cows were assessed; a de-

crease of 18,181 cows and of 21,490 in other neat cattle,

making a total decrease in four years of 39,671, or 19 per
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cent. The nuDiber of oows in the State had been previously

quite steadily increasiui^ for thirty years, from 149,090 in

lyC.l to 200,658 in 1890.

Gypsy Moth {Ocneria dispar).

The Legislature of 1894 appropriated $100,000 for the

continuation of the Avork of.externnnating this pest, and the

report of the connnittee in charge will be found printed on

pages 235-270 of this volume. At the annual meeting, Feb.

6, 1895, the following committee was elected to have charge

of the w^ork for the present year : Messrs. E. W. Wood
of AVest Newton, Augustus Pratt of North ]\Jiddleborough,

F. W. Sargent of Amesburv, S. S. Stetson of Lakeville,

John G. Avery of Spencer and the secretary.

Dairy Bureau.

No change has taken place in t\\Q personnel of the Dairy

Bureau. Their annual report to the Legislature (House

Document, No. 87), will be found printed on pages 219-234

of this volume.

Agricultural College.

The report of the examining committee of the Agricult-

ural College will be found printed on pages 318-326 of

this volume.

Returns of Societies.

These returns will be found printed on pages 273-302 of

this volume. The summary is printed on page 303, con-

trasting the totals of 18!I2, 1893 and 1894.

Farmers' Institutes.

The societies held one hundred and tAventy-five institutes

in 1894. The places, dates and subjects will be found

printed in the returns of the societies. A provision of law

enables this office to furnish speakers for institutes. During

the year 1894 this office furnished speakers for eighty-seven,
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at an expense of $1,084.98, an average of $12.47. For

1893 the number was eighty-four, at an expense of $1,097.17,

an average of $13.06. In November, 1894, a pamphlet was

issued by this office, for the use of officers of societies and

institute committees, containing the regulations of the Board

of Aoriculture concernintj the holdins; of farmers' institutes

by the several societies, with a list of available speakers and

their subjects.

Scales or Points.

At the annual meeting in February, 1894, the Board

Voted, " That the secretary be directed to communicate with

the several societies, to ascertain how many score-cards they

want at the contract price for State printing, in order that a

sufficient supply may be obtained for the use of the several

societies without expense to the Board of Agriculture."

In accordance with this vote the secretary caused to be

printed 2,000 copies of each of the 15 sets of scales of points

adopted by the Board in 1893, and 1,000 additional copies

of the scale for fruits, at a total expense of $195.77 for the

31,000 copies printed. Thirty-one of the Massachusetts

societies took scales in varying quantities. Scales were also

furnished on request to several societies and individuals out-

side of the Commonwealth. The receipts for scales sold

amounted to $122.46.

Agricultural Directory.

A directory of the agricultural organizations of the Com-
monwealth, with officers for 1895, has been prepared, and

will be found printed on pages 341-355 of this volume.

Meetings of the Board.

The public winter meeting of the Board for lectures and

discussions was held at Newburyport, Dec. 4, 5 and 6, 1894.

The attendance was large and the meeting was in ail respects

a good one. The lectures and discussions will be found

printed on pages 13-218 of this volume. A special busi-

ness meeting of the Board was held at Newburyport, Dec.
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4, 1894, an account of which will l)e found })rintecl on pages

9-10. The annual meeting of the Board for the transaction

of business was held at the office of the secretary, Feb. 5, G

and 7, 1895, and the minutes thereof, reports adopted and

essays read will be found printed on pages 307-338 of. this

volume.

Changes ix tpie Boaed.

During the past year the following gentlemen retired

from the Board because of the expiration of their terms

of service : AVm. H. Bowker of the Worcester North-west

Society, after six years of service; J. C. Newhall of the

Franklin County Society, after six years of service ; L. W.
West of the Hampshire Society, after three years of service ;

John E. Kiml)all of the Oxford Societv, after three vears

of service ; Edward Warren of the Spencer Farmers' and

Mechanics' Association, after three years of service ; and

G. C. Rowley of the Union Society, after three years of

sendee.

Cattle Commissioxers.

Section 51 of chapter 491 of the Acts of 1894 provides

that an abstract of the report of the Board of Cattle Com-
missioners to the Legislature shall be printed in the annual

report of the State Board of Agriculture. The annual re-

ports of the State Cattle Commission have been included in

the annual reports of the secretary of the Board of Agricult-

ure since the establishment of the commission, the first

report appearing in the "Agriculture of Massachusetts" for

18G0. There have been but two exceptions. For some

unknown cause the report is missing from the annual volume

for the years 1861 and 1883.

Heretofore the report of the commission has been a legis-

lative document, and of small size. The report for 1894 is

much larger, and has been made Public Document, No. 51.

The report projier occupies 109 pages, and is subdivided into

the foUowins: heads : g-eneral account of leoislation and the

work of the Board in 1894 : work at Brighton, Somerville

and Watertown ; tuberculosis, prevalence, danger to public
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health, the tuberculin test and arguments pro and con, milk

from tuberculous cows ;
glanders ; laboratory ; compensation

for animals destroyed, history of the law of compensation

in Massachusetts, arguments for and against compensation,'

laws of the several States on compensation, recommenda-

tions. Accompanying the report ©f the commissioners is

an appendix containing the following : report of the Wor-
cester Convention of the commission, the local inspectors

and others ; report of the Convention at the Department

of Agriculture, Washington ; the several orders, regulations

and forms prescribed by the commission ; and a tabulated

list of all tuberculin tests, showing order issued thereon,

and, if condemned, the post mortem.

A Resolve of the Legislature of 1895 provides for the

printing of five thousand additional copies of the annual

report of the Board of Cattle Commissioners, to be distril)-

uted by the State Board of Agriculture. It seems unwise,

therefore, to include the entire report in this volume, and

the pages devoted to the '
' laws of the several States on com-

pensation" and to the " Appendix " are omitted.

WM. R. SESSIONS,
Secretary of the State Board of Agriculture.

Boston, March, 1895.
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MEETINGS OF THE EXECUTIVE COMMITTEE OF

THE BOARD.

Boston, May 24, 1894.

The meeting was called in part to consider the request of

the Blackstone Valley Agricultural Society for the approval

of the Board to a mortgage of the property of the society

authorized by vote of the members on May 11, 1894, said

approval being necessary under chapter 274 of the Acts of

1890. A certified copy of the records of the meeting of the

society, at which it voted unanimously to mortgage the

property of the society for the sum of $1,300, was furnished

the committee by the secretary of the society, Mr. Wm. L.

Johnson. In accordance with the requirements of chapter

274, Acts of 1890, the executive committee duly advertised

that a hearing would be given to interested parties ; said

advertisement appearing in the " Compendium," a newspaper

pul)lished in Uxbridge, of the issue of May 18, 1894. Ko
opposition to the contemplated action was manifested.

Voted, To approve the mortgage of the society's property

to an amount not exceeding $1,300, and that the secretary

be instructed to notify the society of this action.

Voted, That the rooms available for the use of the Board

in the State House extension are not satisfactory.

Voted, That the matter be referred to a sub-committee,

consisting of E. AV. Wood, W. H. Bowker and Wm.
R. Sessions, with instructions to ask the governor and

council to assign rooms Nos. 154 and 155 (to be in the part

of the old State House that is to be rebuilt) to the Board of

Agriculture ; and also to order the construction of a smaller

room immediately south of said room No. 154 for a private

office for the secretary of the Board of Agriculture ; and

also to cause the space in the rear of said room No. 154 to

be finished into a storeroom and water-closet for the use

of said Board.
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Voted, That in the matter of scale of points for fruits it is

impracticable to print cuts of fruits in time for the fall fairs,

1894.

Voted, That the matter be referred to a sub-committee,

to consist of Messrs. Wood, Hartshorn and Sessions, with

instructions to make arrangements for such cuts to be used

next year, and that every member of the executive committee

be expected to assist by furnishing specimens of fruits and

measurements of good types of the several varieties.

Votedf That the matter of amendment of scales of points

for 1894 be left to the sub-committee, consisting of Messrs.

Wood, Hartshorn and Sessions, with power to decide upon

amendments and additions.

Voted, That the credentials of Francis Shaw from the

Massachusetts Society for Promoting Agriculture, and of

Horatio G. Norton from the Martha's Vineyard Agricultural

Society, be accepted, and their names placed upon the roll

of members, and that these gentlemen be notified of the

action of the Board.

Voted, In the matter of resignation of Francis H. Appleton

from the gypsy moth committee, that the secretary be in-

structed to write Mr. Appleton in the name of the executive

committee, earnestly requesting him to withdraw his resigna-

tion and continue to act with the committee for the remainder

of the year, because—
1

.

The executive committee hesitates to take the respon-

sibility of accepting the resignation of a member of the most

important standing committee of the Board.

2. Because there is no member of the Board that can be

appointed to fill the place who has had experience in gypsy

moth work.

3. Because Mr. Appleton has been a member of the

committee since the work was commenced by the Board of

Agriculture, and has had such abundant experience in the

work that he cannot be spared from it.

4. Because his influence as a member of the committee

on the public at large and future legislatures will be much
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more potent than that of any member of the Board who can

be appointed to the place.

Adjourned.

Boston, July 26, 1894.

Voted, That the resignation of Francis H. Appleton from

the committee on gypsy moth, insects aiid birds be accepted,

inasmuch as he insists upon his resignation, and that the

matter of filling the vacancy be referred to the Board of Agri-

culture.

Voted, That the secretary be authorized to expend as much
as may be necessary pf the amount remaining of the appro-

priation for collecting and circulating information regarding

abandoned and partially abandoned farms in collecting in-

formation and printing and circulating another edition of the

catalogue of such farms.

Voted, That the meml^ers of the Board of Agriculture be

and are hereby requested to aid the secretary in collecting

further information to be used in making up the forthcoming

catalogue, to the end that said catalogue be as complete as

possible.

Voted, That a sub-committee of three be appointed by the

Chair, to request the proper authorities in the State govern-

ment to forward the resolution concerning the extermination

of the gypsy moth, adopted by the present Legislature

(House on May 17, Senate in concurrence May 21, 1894)

to our Senators and Representatives and to the secretary of

agriculture at Washington ; and to endeavor to secure a

hearing upon the gypsy moth pest before a committee of

Congress or of the department of agriculture if possible.

The Chair appointed Messrs. Appleton, Sessions and

Bowker as the committee.

Adjourned.
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SPECIAL MEETING OF THE BOARD OF AGRICULTURE

AT NEWBURYPORT.

Newburtport, Mass., Dec. 4, 1894.

The Board of Agriculture met at Veteran Hall, Newbury-

pori, this day at 9.30 a.m., for business.

Present : First Vice-Pres. James S. Grinnell, who presided,

and Messrs. J. S. Appleton, Jr., Bancroft, Barton, Bursley,

Clark, Clemence, Cook, Cruickshanks, Damon, Gove, Harts-

horn, Harwood, Hersey, Horton, Kilbourn, Kimball, Lyman,

Newhall, Pratt, Reed, Rowley, Sargent, Sessions, Francis

Shaw, N. W. Shaw, Stetson, Ward, West and Wood.

The report of the committee on gypsy moth, insects and

birds was read by the secretary and discussed.

Voted, That the report of the committee be accepted, and

the recommendations thereof be adopted as the foundation

of the report of the Board to the Legislature.

The commission to investigate the subject of the unem-

ployed asked to be heard upon its work, especially as to

the possibility of employment for those who are out of work

upon the farms of the State. Professor Dewey, chairman

of the commission, presented the matter, and asked for the

opinions of the members of the Board of Agriculture. The

matter was discussed by the Board, and the drift of the

opinion expressed was that most of the unemployed pre-

ferred work in shops or service in the large towns and cities,

and were unfamiliar with farm work ; that they would not

accept emplo3'ment on forms except temporarily, and would

leave at the first opportunity for employment in shop or

city. The farmers could not afford to pay them satisfactory

wages while learning to be useful, for they were liable to leave

as soon as their services became of value. Such help also as

a rule demand larger wages than they are capable of earning.
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On motion of Mr. Hartshorn, the following resolution was

unanimously adopted :
—

Resolved, That the Massachusetts State Board of As-ri-

culture hereby endorses the bill now before Congress,

placing oleomargarine under the provisions of the laws of the

several States (the bill introduced in the Senate by Senator

Hill of New York and in the House of Representatives by

Representative Apsley of Massachusetts), and requests the

Massachusetts Senators and Representatives to use all proper

means to secure its passage.

Voted, That the secretary be instructed to send a copy

of the resolution and the action of the Board to each of the

Senators and Representatives in Congress from this State.

Mr. Geo. M. Whitaker, assistant executive officer of the

Dairy Bureau, gave verbally the substance of what the

report of the Bureau to the Legislature would contain, and

the recommendations that would be made.

Voted, That the report of the Dairy Bureau as outlined be

approved by the Board of Agriculture.

The meeting was then formally adjourned.
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PUBLIC WINTER MEETING OF THE BOAED,
AT NEWBUEYPORT.

The annual pul)lic winter meeting of the Board was held

in Veteran Hall, Newburyport, beginning on Tuesday,

December 4, and continuing throus-h the two followino-

days. The meetings were well attended by members of the

Board and by the people of Newburyport and vicinity.

The meeting was called to order at 1.30 p.m. by the first

vice-president, Hon. James S. Grinxell of Greenfield,

who stated that IVIr. F. W. Sargent of Amesbury would

preside at the opening session. Mr. Sargent then took the

chair and said :
—

The Chairman. Ladies and o^entlemen, it ijives me ereat

pleasure to stand before you to introduce to you the speakers

of the day. I will open the exercises of the afternoon by

introducing the mayor of Newburyport, who will welcome

you to this city.

ADDRESS OF WELCOME.
BT HON. ORRIN J. GURNET, MAYOR OF NEWBURYPORT.

Mr. Chairman and gentlemen of the State Board of Aijri-

culture : Since occupying my present ofiicial position I have

often wondered if the mayors of other cities find as much
difiiculty as I do in knowing what to say when called upon

to extend a welcome to the difl^erent oro;anizations visiting

their cities. These organizations are of such a varied char-

acter, comprising, as they do, military, social, industrial,

agricultural, charitable and religious orsfanizations, that I

am always at a loss to know just what remarks will be ap-

propriate for the occasion. But, Mr. Chairman, a true

welcome does not consist so much in the making of an

eloquent speech, as it does in the heartiness and sincerity

of the "svelcome extended ; and I am proud, sir, to be able to

say that Xewburyport is second to no other place in this
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respect. Wherever known, which is throughout the world,

she is noted for her hospitality, her latchstring is alw^ays out,

and her citizens are not only glad, but they esteem it a

privilege, to open their doors and their hearts whenever

visitors from abroad enter her borders. While we may not

be able to entertain upon such an elaborate scale as many
larger and wealthier places, we always do the best we can,

and do that cheerfully ; and it gives me great pleasure,

to-day, to be permitted in behalf of the people of New^bury-

port to welcome to our city the Massachusetts State Board

of Agriculture.

It gives me pleasure for two reasons : First, His Excel-

lency the Governor is the president ex-officio of your Board,

and we always take delight in honoring the Governor of the

Commonwealth ; and we take special interest in the present

Governor, for when visiting our city prior to his first election

he made many friends among our citizens, so that when he

came before them asking for their votes we gave him a good

majority, which w^e greatly increased at the last election, and

which, I believe, will assume larger proportions in the fall

of 1895. It gives me pleasure in the second place to

welcome your Board, l)ecause you are the representatives

of the class on whom, more than any other, our country

is dependent for its prosperity, — the farmers, the tillers

of the soil, those who provide us w^th our flour and grain,

with our vegetables and meat, and without whom we could

not well exist. When the crops are abundant and the

farmers are prospering, all classes, the manufacturers, the

merchants, the mechanics and the laborers, reap the benefit

of their prosperity. When the crops are poor and the

farmers are not prospering, the w^hole country sufl'ers accord-

ingly. We have heard a great deal about protection for

various manufacturing industries, while the farmers, who
should be protected above all others, are almost, if not quite,

forgotten. While the wealthy capitalist transfers his riches

into government bonds and other like securities, locking

them up in safety deposit vaults, thereby escaping the

assessors' doom, the farmer's little wealth, consisting, as it

does, of his land, his buildings and his stock, is all spread

out before the eye of the assessor, and, as a general rule, the
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farmer's property is taxed for its full market value. The far-

mers are also the most independent people, enjoying greater

freedom than any other class : and it seems strange to me that

so many people still herd together in the crowded tenements

of the cities, eking out a scanty existence, when, witli a little

energy, they might go out into the country, where, breathing

the pure air of heaven, they can enjoy nature in all its beauty,

and, where, if they are industrious, they can be assured of

a comfortable living.

Much more might be said in favor of the farmers and the

farmer's life, but I take it for granted, Mr. Chairman, that

I am not expected to make any extended remarks at this

time. Therefore I will close by bidding you all a hearty

welcome, and extending to you the freedom of our city, with

the hope that your present visit may prove such an enjoy-

able one that you will all he as glad to visit us again, as I

assure you we shall be to receive you.

The Chairman. In response to this hearty and cordial

welcome, it now gives me great pleasure to introduce the

honorable secretary of the Board of Agriculture, William

R. Sessions.

Secretary Sessions. Mr. Chairman, gentlemen of the

Board of Agriculture, and citizens of Newbur^'port and

vicinity : This is a pleasurable duty, although the circum-

stances which have placed it upon me are of the contrary

character. You notice by the programme that it was ex-

pected our honored second vice-president, who is also presi-

dent of the Essex Agricultural Society, would have performed

this pleasant duty of repljang to the address of welcome.

I am informed b}^ him of his great regret in being deprived

of the privilege of thus appearing before you, and am obliged

to say to you from him that in all probability he will be

debarred from attending anv of the sessions of this meeting,

to which he had looked forward with so much pleasure.

For the Board of Agriculture, I can say in response to

your welcome, iSIr. Mayor, that we are happy to come to

old Essex. All of us have known something about her in

the agricultural prints of days past, and in the secular

papers. We have known of her history and her brilliant
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record in the colonial days, in the days of the revolution,

her triumphs of commerce in later days, and her triumphs in

manufacture in still later da^^s. The wealth of old Essex in

her children is something that the whole country may be

proud of. I need not enumerate names.

You understand, of course, tliat this duty has come upon

me unexpectedly, and without opportunity of preparation

upon my part, and as our friend Mr. Appleton has very

kindly written a letter which he desired me to read to you

in place of his address, I will allow that to take the place

of any further remarks which I might under other circum-

stances be constrained to make :
—

Dec. 3, 1894.

Hon. Wm. R. Sessions, Secretary State Board of Agriculture.

Dear Mr. Sessions :— It is with sincere feelings of regret at

both the cause and the fact, that I am compelled to be absent

from the Newburyport meeting of the Board, in my own county of

Essex, for which I have so much interest and affection.

But one who has been very near to me in family ties has been

taken away,— an Essex County man also, by birth and education,

brave and sincere in his business work, and who leaves my widowed

mother behind him.

You will all pardon these references at this time, since, on reflec-

tion, I recall in the man whom she called father and I called grand-

father, a Salem man, an Essex County man and a true citizen,

who, like the early brave merchantmen and pioneer mariners of

the good city of Newburyport, crossed the broad ocean from Salem

harbor with cargoes of goods, as the basis of several trades abroad,

before a return brought profits, which helped to build up industrial

plants in, and otherwise develop, our country.

Such a man was that father and grandfather, Nathaniel Silsbee,

who was to me when I was a little boy, very dear, and whose love

for his country and State endeared him to his constituents, as is

proved by their show of confidence in him. He w^as from 1816

to 1820 our Congressman; for 1821 and 1822 State Representa-

tive from his home town ; 1823-25 president of the State Senate
;

and from 1826 to 1835 United States Senator and a colleague with

that able statesman, Daniel Webster. In 1840 he was a delegate

to nominate a presidential candidate.

He was earnest for everything that would promote profitable

industries for our people, and advance the prosperit}' of Massa-

chusetts and Essex County ; he was loyal and sincere to his public
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trusts ; and I know my fellow members of the Board of Agri-

culture will excuse my absence and pardon me for reference to this

worthy type of Essex County manhood.

Please say to His Honor the Mayor, that I regret to lose the

opportunity of replying to his words of welcome, and let me ex-

press to him the appreciation, which must be felt by all our Board

in the interest taken by the Newburyport Board of Trade and the

farmers' clubs, granges and individuals in this neighborhood, in

preparing for this winter meeting.

I had hoped to personally join with the mayor in welcoming, in

behalf of our old Essex Agricultural Society, the State Board of

Agriculture, the lecturers and visitors to this meeting, whose

object is to strive to aid and advance the agriculture of old Essex

by now coming into her territory.

I have been interested in looking up the comparative standing

of Essex County agriculture, in the midst of which you now meet.

I find she stands as the third county in the State as to " persons

assessed," with 115,520; third in" assessed valuation," with

$241,464,050; third in number of horses, with 21,423; third in

number of dwelling-houses, with 53,033 ; fourth in number of

swine, with 3,070 ; seventh in number of neat cattle, with 18,712 ;

tenth in number of sheep, with 450.

I regret that we have no figures to show the great quantity of

produce that is yielded by our lands to supply our markets ; nor

can I tell you by figures the great falling off in the sale of farm

produce in consequence of the depressed condition of business,

and the decreased amount of means in the hands of all individuals

towards the purchase of those health-producing, and life-prolonging

products of the farm and garden.

How closely allied are the producer and the consumer in their

respective interests ; and so closely should both producer and

consumer be brought in our land, that they may be found shoulder

to shoulder at all times to promote the greatest degree of prosperity

to all our business.

But I want especially to call attention to a special feature, which

seems to me of great importance to-day, and which is a part of

the work allotted to our Board ; and that is, the careful regard for

the improvement of our live stock, which I have shown exists to

so large an extent in the county where you meet.

I regard its average condition much below the standard that it

might and should attain. We must not be satisfied with high

records from marked individuals ; such are most praiseworthy and

to be encouraged, but mislead as to the true average of qualit}'.

If a person will stand for a short time in a fixed spot on the
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sidewalk in a crowded city, and note the uneconomical quality of

most of the horses that pass, for the work which they are perform-

ing ; or go to a milk farm, where many cows are kept, and learn

the small average of quarts per day from each cow for the year, and

also listen to the regrets of the owner that he cannot find cows at

any market where he is a purchaser, of a better average standard,—
he will be impressed with the fact that the quality is much inferior

to the possibility, and our needs.

Good pigs of the best quality to fatten are too often difficult to

find.

What can be done to promote a higher quality in our useful

animals seems to me a serious question to be considered. Would

the example set at the great fair in Chicago, of having selected

herds of the various breeds of neat cattle and other animals ex-

hibited in different parts of the State, at times when our farmers

could most readily visit them, be helpful as object lessons for New
England ? Would the State have to be financially behind such an

effort, in order to insure success?

But I have written, perhaps too much, and, with regrets that I

probably cannot be with you during the week.

Believe me, in mutual interest for agricultural advancement,

Yours very truly,

Francis H. Appleton,

of the Board of Agriculture.

The Chairman. As a farmer of Massachusetts, and of

Essex County in particular, I would say a word in regard

to the interest which we have all taken in the work being

done by the agricultural colleges of this vicinity. We all

have an honest pride in the work of our own Massachusetts

college. AVe follow out the doings of that college by the

bulletins and by the reports as they are issued, and learn in

regard to our business from the work which has been done

there. Within the last few years we have had the agri-

cultural college of New Hampshire located very near the

border of Massachusetts, and we have taken a great interest

in the work that is beino; done there. It has been seen fit

by the committee of arrangements to call upon the president

of that college to speak here this afternoon. His subject is

"Industrial Education," and I now take pleasure in in-

troducing to you Dr. C. S. Murkland of Durham, N. H.



No. 4.] INDUSTRIAL EDUCATION. 19

INDUSTRIAL EDUCATION.

BY Dll. C. S. MURKLAND, PRESIDENT, NEW HAMPSHIRE COLLEGE

OF AGRICULTURE AND THE MECHANIC ARTS.

Mr. Chairman, members of the IMassachusetts Board of

Agriculture, and friends : It is with great pleasure that I

am permitted to speak here to-day. It occurred to me while

your chairman was speaking that undoubtedly one of the

reasons why the New Hampshire college was moved nearer

to your border was because of the strong attractive tendency

of the State of Massachusetts, naturally drawing us by its

educational energy ; and I am very sure that all we in New
Hampshire who are interested in education are delighted to

get nearer Massachusetts, either locally, or in spirit, in pur-

pose and in method.

The necessity of condensing what I might wish to say in

the time allotted me has compelled me to leave some im-

portant matters utterly unmentioned, and to briefly touch

upon others, simply commenting upon a few points ; for the

subject of industrial education is not one which can be dis-

posed of in a few words,— it is a subject which touches

vitally the interests of our people. Without further intro-

duction let me say :
—

It is the misfortune of educational movements that they

have always to deal not only with the resistance of ultra-

conservatism but also with the impatience of impetuous

radicalism. On the one hand is the drag of objection, on

the score that that which has been o:ood enough before is

good enough now ; and on the other hand is the strain of

insistance upon perfection, as if educational methods and

results might spring forth fully developed, as Minerva was

said to spring fully equipped from the head of Jove. One

class of people clamors against anything largely new in
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educational methods and purposes ; while another class

clamors, with equal vehemence, for such development of the

newer methods and such definition of the newer purposes as

have been gained for the older education only by the ex-

perience of centuries. To clearly understand this double

strain is to get at the heart of the difficulties in the way of

industrial education ; and to get at the heart of the difficulty

is at the same time to gain an understanding of the position

of industrial education, in this country as in other lands.

Industrial education, which may be defined as education

having in view immediate application in some of the pursuits

and professions of life, is at present involved in some neces-

sary confusion in this country, because of the difficulties it

has met on either hand. It was inevitable that so great an

innovation as that embodied in the changes from the tradi-

tional and time-honored methods of education should, for its

definite development, require much more time than has yet

elapsed since the first institution for industrial training was

established. An expression used by Dr. William T. Harris,

the United States commissioner of education, in a recent

address, will be found useful in maldng this fact clear. In

that address * he spoke of a " pedagogical form " as a neces-

sity in teaching any subject. And by the phrase "pedagogi-

cal form " is meant a series of lessons so arranged that they

shall be actually progressive. In mathematics, to use the

illustration Dr. Harris himself used, there is a definite pro-

gression in which each lesson plainly follows the lesson

before it, and demands that the preceding lesson shall have

been mastered. In mathematics and the classics the " peda-

gogical form ". has been developed by long trial, and is es-

sentially fixed. There may be changes in text-books ; it

may be questioned whether or not Caesar shall follow the

lessons in easy Latin, the fables and short historical extracts ;

but the teachins: form is not therebv affected. One who has

to teach mathematics has no difficulty in deciding which

place in the course shall be held by analytical geometry, for

instance. He has only to decide what text-book will best

suit his classes by being best adapted to the requirements of

* Before the American Association of Agricultural Colleges and Experiment

Stations, Washington, D. C, Nov. 14, 1891.
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the pedagogical form under the circumstances in which he finds

those classes. The same is true of him who has to teach the

classics, or even the modern languages. In the matter of lan-

guage the form is less definitely determined than in the case

of mathematics, but it is still fairly well defined. It certainly

is to be questioned whether or not there has been any im-

provement upon the system which simply took the '
' peda-

gogical form " used in teaching the classics and applied it to

teaching the modern languages. The main fact, however, is

clear ; in the older education, represented by the teaching in

the classical colleges, there has been the advantage derived

from established forms, by which both the process and the

result of the teaching have been essentially fixed.

Industrial education, on the other hand, has lacked this

advantage ; and, lacking this, it has lacked that which can

be gained only through the experience of many years, and

by the tentative trials of man}'- institutions during these

years. Industrial education in this country, as in Europe,

is too young to have arrived at the maturity which will repre-

sent what such education is when at its best. And this

which is true of industrial education in general is true of its

dilferent divisions. So that it is a thing to be expected that

those departments of industrial education which lend them-

selves most readily to a teaching form should be most per-

fectly developed and therefore in the most satisfactory

condition.

Mr. Carroll D. Wright, commissioner of lal^or, presented

a report, Feb. 7, 1893, in which he adopted a classification

separating industrial education into three divisions, respec-

tively represented by the schools for manual training, the

technical schools and the institutes of technology. The

"half-developed colleges of agriculture and the mechanics,"

as he calls them, he places between the technical or trade

schools and the technological institutes of university grade,

giving them, rightly enough, perhaps, an indefinite and

rather nondescript position. Adopting, for convenience,

his classification, it is to be noticed, first, that industrial

education has been concerned with the mechanic arts and the

manufacturing industries almost exclusively, until a very

recent date. From the establishino- of the liensselaer Insti-
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tute, at Troy, New York, in 1842, till to-day, engineering,

in some of its divisions, has been the predominant department

in the industrial institutions in the United States. Allied

with mathematics as engineering always is, demanding a

thorough preparation in mathematic instruction as it does,

this department of industrial education has easil}^ adopted

the pedagogical form ready to its hand in the established

form of mathematical teaching. In affording new details of

application, engineering has not had to grapple with the

difficulty of supplying or developing the form itself; it has

found the form already prepared for its use.

This is something which should never be forgotten by those

who are moved to speak or write upon this subject. It is

easy enough, for instance, to complain that in the industrial

or technical institutions of the country agriculture is over-

shadowed by mechanics. It ought to be easy to see that

while this may be the case, while it is naturally, even neces-

sarily, the case, it is so simply as a temporary phase of the

general problem of industrial education. It is not that one

department is held in higher regard than another. It is

simply that one department found a teaching form, ready to

its use, while another faced, and faces still, the necessity of

developing its own form. No one has advanced a form for

teaching, agriculture, for instance, so definite, so well arranged

in progressive sequence, that it could be generally adopted

as, on the whole, a satisfactory method for universal use.

It may be safely prophesied that no one will suggest such a

form for some years to come. And the institutions in which

agriculture is taught are thrown thereby into a confusion

which is for the present practically inextricable. What re-

quirements shall be demanded of the students who enter such

institutions ? How shall the studies apportioned to the suc-

cessive years be determined? How long shall the prescribed

course be ? What degree shall be conferred upon completion

of the course? These are questions which find answers as

many as there are institutions involved. And this confusion

cannot be reduced to order until it is possible to apply to

every department in such institutions some well-defined form

of teaching, such that the progress in one department shall be

as definite and as real as the allied progress in every other

department.
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I have singled out the department of agriculture for illus-

stration for two reasons : first, because I assume that a

session of the Massachusetts Board of Agriculture is in-

terested chiefly in teaching agriculture ; and, secondly,

because the department of agriculture in our institutions

of industrial education is the department which suffers most

from the lack of definite form in teaching. The same con-

siderations lead me, at this point, to dwell upon the relation

between agriculture and other departments of industrial

education.

We have always to consider the end to be attained in

education. Few parents would be satisfied if their sons

were to receive from the institution they attend nothing but

the training which would prepare them for the mere drudgery

of the occupation they choose. Wood-working and iron-

working are included in the mechanical courses not simjDly

that the students may be fitted to be carpenters and machin-

ists ; students must master preliminary details for the sake

of larger constructive operations. A boy may learn the

carpenter's trade by an apprenticeship of three years, and be

paid for his work all the time. It would hardly pay him to
"

go to a technical school for four years, meeting the neces-

sary expenses out of his own i)ocket or out of the treasury

of the State or the nation, only to gain such skill as he

might be paid for acquiring in less time. A simple trade

school, which attempts nothing but to produce skilled arti-

sans, can justify its being only by turning out better work-

men than the shop can turn out, or by reducing the time of

apprenticeship, or by adding something which an apprentice

would not learn. As a matter of fact, the technical schools

of the lower grade do not attempt to reduce the term of

apprenticeship, lequiring, as they commonly do, more than

three years' time. Nor do they, as a rule, claim to produce

better artisans. A journeyman carpenter will not have spent

over the construction of perfect joints so much time as the

graduate of a trade school, but he will have gained much
more in deftness and quick facility in the use of tools. On
the whole, the journeyman carpenter who has served his

apprenticeship will be a better carpenter, for general work,

than the school graduate. It is not by giving the same in-
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struction in a shorter time, nor yet in giving better instruc-

tion covering the same ground, that a technical school must

show its superiority to the school of apprenticeship ; but it

is in adding to the mere technical training such other instruc-

tion as shall better equip the learner for his place among
men. Industrial education must be more than learning and

teaching trades ; more, even, than adding to the develop-

ment of technical skill a certain ability to apply general

principles to the details of a handicraft. It must fit the

learner for life, — for the life a man must lead among
men ; and that is something more than the life a carpenter

must lead among carpenters, or a machinist among machin-

ists, or a farmer among farmers. This is vital in any con-

sideration of the nature, the purposes or the methods of

industrial education. And until we have found how the tech-

nical institution may best fit its students for the large relations

which they must sustain, always having in view the special

vocation and also the general human obligations, we shall

not have solved the problem of industrial education.

This has its immediate bearing upon the relation between

agriculture and other departments of industrial education,

and in this way ; with such material for teaching as is now
available, there is no perspective possible in teaching agri-

culture. Arranging ditt'erent courses of study in a general

agricultural course is as nearly hap-hazard a process as any-

thing can be in matters of instruction. Coming fresh from

a convention of the so-called agricultural colleges of the

country, I am sure of my ground when I say that this is a

common fact in the experience of these institutions. Certain

text-books may be assigned to the senior year in one of these

colleges, with absolutely no reason why they should not have

been assigned to the freshman year, or, for that matter, to

some year of the preparatory school course. Where there

is any perspective, it is afforded by the dependence of agri-

culture upon some more definitely formulated scientific

study, as in the cases where an understanding of elementar}^

chemistry is involved. In other words, teaching agriculture

gains the perspective of a pedagogical form only when it

adopts the form determined by some more precisely formu-

lated science ; and where no such other science is involved,
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there is nothing of that orderly sequence in the progress of

the instruction which has made the classical education, and

in some degree the scientific education, a process command-

ing respect by the intellectual development it inevitably

implies.

I am anxious to make this clear, even at the risk of some

repetition. Here are sixty so-called agricultural colleges,

or thereabout, each attempting to give as complete instruc-

tion in agriculture as is possible. And I suppose every one

of them has to withstand the diverse strains of which I spoke

at the outset. On the one hand the inertia of the sentiment

which sneers at scientific farming ; and on the other hand the

strain of the foolish impatience of those who cannot under-

stand that until agriculture is reduced to a science it cannot

be tauo-ht as a science. Reduced to a science agriculture

certainly has not been. It involves some smattering of

scientific knowledge ; mainly, as has been indicated, of ele-

mentary chemistry. But that farmers are able to speak of

potash, and phosphoric acid, and nitrogen, and albuminoids,

and carbohydrates, hopeful as this is as a promise for the

future, is not a demonstration that agriculture itself is even

approximating to the exactness of a natural science. It

has hardly attempted to use the scientific method of careful

and exact observation of facts with reference to large.general-

izations. How could it be otherwise? What inducement

has there been for men to regard their farming in the light

of a scientific possibility ? The patient, painstaking accuracy,

the willingness to wait long for apparently meagre results,

the disregard of immediate financial return,— such qualities

as these, all factors of the scientific spirit, have had little

opportunity to exercise themselves in the details of tilling

the soil. The wisdom of the national government in estab-

lishing experiment stations has begun to aftbrd such an op-

portunity, but only the veriest beginning can have been

made in seven years. And the agriculturists themselves

have hardly, as yet, been willing to unite with these stations

in carrying out the work which demands such general co-

operation. Until there is a science of agriculture, as there

shall be some day, there cannot be any satisfactory teaching

of agriculture worthy of a college name or a collegiate

degi-ee. And the agricultural colleges may face the facts.
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Again, if there were a well-defined science of agriculture,

it would not in itself constitute a complete industrial educa-

tion. We might, even now, do what some of the frequent

contributors to the agricultural papers seem to demand, and

give instruction beginning, say, with the method of cutting

and carrving wood for the kitchen fire. Then we might

proceed to show how to handle a shovel, a spade, a two-

tined fork and a four-tined one, and so on. But it is hardly

probable that boys would go to a college, or whatever the

institution might be called, to learn that which they are not

too willing to practise at home, where they have, at least,

board and washing and clothes furnished them. As in the

case with trade schools, the agricultural college can justify

its being, not by giving the training which might have been

given on the home farm, nor yet by compressing that same

training into fewer years, but by adding to it something which

shall tend to make the student a better farmer, a better man
and a better citizen on his farm. It was profound wisdom
which united the mechanic arts with agriculture in the

fundamental law establishins^ the various colleges. Where
there are institutions designed to be exchisively agricultural,

as in Massachusetts, the same advantage is gained by broaden-

ing the course of study so that it shall embrace many branches

which are general rather than technical. These studies bene-

fit the agricultural course from the fact that they are not

themselves agricultural. They make it possible for the

student to gain that personal development which makes for

general fitness rather than for special aptitude. And they

also ally the more specifically agricultural studies with other

studies which have a teaching form already fixed. It would

be no benefit to agriculture if we could succeed in forcing an

institution to cut out everything in its curriculum which is

not directly and immediately technical. No more deadly

blow could he struck at the agriculture of the future than

would be struck if such a movement should be made uni-

versal or even general. Technical education as api^lied to

agriculture is incomplete so far as it is exclusive ; it needs,

as other branches of technical education do not in the same

degree, the help of other studies technical or general. For,

lacking the form of progressive sequence, it lacks the first



No. 4.] INDUSTRIAL EDUCATION. 27

educational requirement. It will not insure the general

development of the pupil, nor Avill it even fit him for the

profession of agriculture.

It may seem as if I had conceded too much in granting, as

I have, that technical education as applied to agriculture is

confused, immature, and not upon a level with other depart-

ments of technical education. But there is some hope in it.

For there is nothing in the method of instruction in agri-

culture to prevent such reconstruction, or such gradual im-

provement, as may Idc suggested by longer experience. The

name "agricultural college" is, I suppose, a designation

which is likely to be permanent. But the agricultural col-

leges will never command the respect which other colleges

conmiand until they earn it. No decree, no legislation, cer-

tainly no declamation, will elevate the institution which is

not exalted by its own worth. One of two things, and prob-

ably l)oth of them, our agricultural colleges must do, if they

are not always to be considered, as many people now con-

sider them, institutions where a partial education may be

gained, an education distinctly lower, upon the whole,

than that of the classical college. Either the agricultural

college must produce men who are far on the road to emi-

nence in their chosen specialty, or it must produce men able

to maintain their places side by side with the bachelors of

arts from other colleges. If the institution aims to produce

eminent specialists, and only these, its constituency will be

reduced to narrow limits ; if it aims to send forth specialists,

and at the same time to give as complete general develop-

ment as any institution can give in the same time, there is

no reason why the agricultural college may not have a con-

stituency practically unlimited, and win for its name genuine

honor. So long as either ao-ricultural or technical educa-

tion is of greatest interest to us, we ought not to rest until

the agricultural college is recognized as the equal of any

college in the land.

There may be some points of detail which should not l)e

entirely overlooked. For many questions rise, questions

which must be answered somcAvhere, and which may not

unfittingly be. asked here. At what point shall the technical

education, specifically that pertaining to agriculture, begin?
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What shall be accepted as sufficient for admission to the

technical colleoe, the colleiie of atjriculture, for instance?

How lono; shall the course be ? What kind of testimonial, or

degree, shall be conferred at the end of the course ? These

are living questions, and will not soon be finally answered.

But some suggestions, with principles back of them, may be

made.

Naturally, one begins with the last, for the end determines

the beginning, as truly as the beginning conditions the end.

And, in the first place, there should be no degree, represent-

ing four years of college residence, which can be regarded

as of less worth, less honorable, than any other degree

representing the same expenditure of time. If at the end

of four years spent in one college there is a bachelor's degree

conferred, making the bachelor of arts a person of rightful

distinction, the agricultural college ought not to confer a

degree which may be considered as less honorable, as is the

decree of bachelor of science. I think I hazard nothino- in

saying that the letters B.S. attached to a graduate's name do

not carry so much weight as the letters B.A., and that is

not so very much. This whole matter could be greatly

simplified, and would be, if it were a settled principle that

the degree of A.B. means that the one receiving it has, after

a definite preparation, satisfactorily completed a four years'

course of study in an institution of collegiate grade,— it does

not matter what the course, scientific, technical or classical.

This suggestion is not new, nor is it original with me. But

I am convinced that it is correct in principle, and that if it

should be applied to the so-called agricultural colleges it

would be to the general benefit of industrial education, per-

haps of all education.

But this assumes that the institution is of collegiate grade ;

and the grade ,of an institution is largely determined by the

requirements of admission to it. We cannot admit students

with poor preparation or with no preparation at all, and

with such material maintain a standard of scholarship worthy

of the collegiate name. The question of the degree, thus,

involves the question as to the length of the course and the

question as to the requirements for admission. As to length

of the course, it should not be less than four years, unless a
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shorter time, three years, for instance, be accepted in other

institutions conferrino; the same deirree and having; the same

requirements for admission. President Eliot suggests that

three 3"ears ought to be enough ; but this is entirely a

question as to the starting-point. With a preparation

covering a year's work more than is covered commonly by

applicants for admission, the college course might be re-

duced to three years' time ; but with preparation under the

ordinary standards of Massachusetts, New Hampshire and

the other States of New England, it will take four years to

produce the development of mind without which there ought

to be no degree conferred, of A.B. or B.S. This does not

mean, necessarily, that there must not be shorter courses,

requiring less and giving less. But the degree should be

the same for equivalent attainment in all institutions. In

the department of agriculture, it may be possible that a

course of two years would appeal to many young men to

whom a course of four years would seem like an impossibility.

On the other hand, however, is the danger that a course of

but two years, with a certificate, of course, not a degree, at

the end of it, would tend to lower the standard of the insti-

tution, and thus indirecth^ defraud every graduate who has

pursued the full course and thus become entitled to standing

as a bachelor of arts. A short course in agriculture is an

acknowledgment of the truth of which I have spoken, —that
in teaching agriculture there is no determined form of pro-

gressive sequence. It may also be a confession that the

graduate in agriculture is not to be considered equal with

the graduate in other departments. So far as this is the

meaning of it, the short course is to be unqualifiedly con-

demned. In any case the question of preliminary require-

ments is involved. For the candidate for the short course is

almost inevitably one who is not prepared for the full course ;

one, in other words, who belongs in a preparatory school,

not in a college. The decree of A.B. should l)c oiven, after

satisfactory completion of the determined number of years'

work, but with a definite preparation assumed in every case.

What should the preparation be?

This is the practical difiiculty in the way of industrial edu-

cation. And it is to the honor of the Massachusetts Agri-
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cultural CoUeije that it is seekino; to confer the greatest benefit

upon its students, and thus to advance industrial education, by
raising its standard and increasing the requirements for

admission.

I wonder if you understand how much of the heroic there

was in such action when President Goodell, together with

the faculty and the trustees of that college, consented to

raise the standard, at the risk of decreasing the numbers. It

was a brave, honorable, manly thing for them to do ; and

honor will be done them for it as surely as truth is truth,

as surely as God gives the final mastery to that which is

right and perfect.

Three things ought to be demanded of every candidate for

collegiate standing : a thorough preparatory training in

mathematics, up to the point now commonly fixed upon by

our colleges ; a thorough training in English. (I wish I

might show some of the English that we get, or at least some

of the things that are supposed to l)e English, but are not.

How can you give a college training, building up the vast

superstructure, with no foundation? We ought to demand

of our public schools more and more insistently that they

allow no boy, no girl, to go out from their doors without

understanding something of the use, the power and the

beauty of his native tongue. There is danger of giving over-

much attention to scientific training. We are carrying that

too far, — not teaching too much science, but too many
sciences. There is a vast distinction between the two things.

Instead of developing in our students the scientific spirit, I

think we have tried to cram them with facts.) There should

be, I say, a thorough training in English, including a course

extending over not less than two years ; a touch of scientific

teaching, enough to make the student familiar with the

scientific spirit and method ; and a thorough discipline in

some language which has a fixed pedagogical form, prefer-

ably Latin. The technical institution may not have Latin in

its course ; that is not at all to the point. The study of one

language which can be progressively taught is of peculiar

educational value, even if the student does not expect

ever to use the lano-uage itself. German would serve

almost as well as Latin, French almost as well as German.
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Greek lacks the incidental practical value of Latin, German

and French. But one language other than the English

should be required, as a guarantee of the preliminary fitness

required by the collegiate standard. There should bo at least

three years of solid study, grinding drill, until the student

has learned something of the formation of language, and

much of its use.

I know there are some who have the feeling that we can

somehow absorb language by talking a good deal, writing a

little and reading less, and doing all with no particular care

and application of the mind to the work. We shall not get

a final agreement as to all this in one year or in ten j^ears,

but we have our eves fixed on the future, "and wisdom is

justified of her children."

There are matters of detail which must not be dwelt upon

here. What I have said, in this hasty and inadequate treat-

ment of the theme of '* Industrial Education," I have said

because there is so large an opportunity for the Board of

Agriculture to further the cause of education, and, most of

all, agricultural education. Indeed, to hold oflicial posi-

tion of any kind in the grand old Commonwealth of Mas-

sachusetts is to be under a certain educational compulsion.

As representatives of the farmers you are empowered to act

in both directions ; upon the resistance of those who would

oppose every movement towards a scientific agriculture and

a scientific teaching of agriculture ; and upon the impatience

of those for whom the car of progress moves too slowly.

Little by little the great problems of industrial education,

problems not fairly appreciated until yesterday, are being

worked out. And with the co-operation of the agricultu-

rists themselves, with such unanimity as is possible when

institutions and people together seek for the ccmimon good

of all, the ao-ricultural colleo-es will ffo on to definite aims, to

wise and comprehensive methods, and to such general develop-

ment as shall make the name agricultural college a true

designation, and also a title of honor.

I thank you, Mr. Chairman and gentlemen, for your cour-

tesy. There are a thousand things I would be glad to have

said. I am not sure there is anything that I have said which

I would wish unsaid. The cause of truth is ours. Science
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and industry are God's handmaids, as they are truth's. By
them we shall sain the consummation of human life.

The Chaikman. The subject of salt marshes and salt hay

is one which is to be taken up -at this time. I am aware that

it is a subject that may not interest some of the farmers from

the western part of the State, but it is one of great import-

ance to farmers here on the coast, where more than three

thousand acres of salt meadow are used for the spontaneous

growth which they produce, and which we are learning to

harvest in an improved manner. I hope that we may receive

much greater benefit from these marshes than we have in the

past in the old way of harvesting the hay. The gentleman

who is to talk upon this subject has -done some very good work

in the way of preparing formulas for feeding dairy stock

;

and he has also done some very good work in making analyses,

and giving information in regard to this crop. I hope that he

may interest you all in this subject, although, as I said before,

it is one that may not be of importance to many of the

farmers who are present from a distance. It gives me
pleasure to introduce Prof. G. H. Whitcher of Durham,

N. H.
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SALT MARSH HAY.

BY PROF. G. H. WHITCHEK, DURHAM, N. H.

I shall ask you this afternoon to follow me along three

principal lines of thought :
—

First.— Upon what does rational stock feeding depend?

Second. — How is the practical farmer to make use of the

information already accumulated?

TJiird.— What system of farming is the best adapted to

those farms that include a portion of the great belt of salt

marsh ?

Upox What does Kational Stock Feeding depend?

Every farmer would like to do his work in the best manner

possible. He would like to be possessed of the knowledge

that should enable him to raise perfect crops, produce perfect

fruit, make perfect butter, raise perfect horses, cattle, swine

and poultry, and feed perfect rations to his stock ; and it is

in the effort to approach this perfection that progress is

made.

Perfect feeding consists in supplying any given animal

with the greatest amount of food of the best possible com-

bination that can loith profit be consumed. This is an easy

thing to say, but it is a difficult thing to do. The preaching

is easy but the practice is hard, and in its accomplishment

three great factors must be considered :
—

First.— How much food does the animal require ?

Second. — How can we combine foods and supply this

required amount ?

Third.— How can we adjust the cost of thefood and the

value of the product in the most profitable relation to each

other?
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Every animal has a limit beyond which profitable feeding

may not be carried ; and, while this limit varies in different

individuals, yet we must content ourselves with averages in

dealing with the principles, and must leave it to the intelli-

gence of the feeder to discover the variation from the general

rule.

It has been quite well established in the mechanical world,

that certain amounts of certain kinds of coal under boilers

of known efficiency will develop a horse-power ; and these

results, chiefly obtained experimentally, are figured upon

with a good degree of certainty in estimating the cost of a

given product. In much the same way has it been found

that certain amounts of food are required in producing given

results under average conditions ; and we are able to predict

with some degree of confidence what results will follow from

certain rations, as compared wdth others of different char-

acter.

But to establish the quantity of food required involves a

knowledge of what food is, and this brings us to the subject

of the chemical composition of fodders. There are certain

substances found in all feeding stuffs, but the quantity or per

cent varies greatly. Starch is always found, but it may
be present in small quantity, as in cotton-seed meal (less than

six per cent), or as in cornmeal, constituting three-quarters

of the weight. Sugar is always found, and oil, fibre, water

and albuminoids. The chemist is able to tell us the com-

position of any of our foods ; and as an object lesson I have

in these two series of bottles the chemical constituents of a

pound of cornmeal and a pound of cotton-seed meal. I have

taken these two foods because they are very common ones,

and because they represent two distinct general classes of

food. You will see that the cornmeal has a very large

amount of starch, while the cotton-seed has very little ; of

the albuminoids the cornmeal has but little, while the cotton-

seed has a large amount. Here, then, is the great distinction

between the foods. One is starchy, the other is nitrogenous

or albuminous ; and we may class the bulk of our fodders

and grains under one or the other of these heads ; and, as will

be seen later, this classification is of great importance in

making up rations.
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But there is another fact to be considered, namely the

digestibility of fodders. Not all of the hay and grain that

enters the stomach is food ; a portion passes unchanged from

the mow and bin to the manure pile, and is no more food

than the rock and shale found in our coal is fuel. It is only

that part of the fodder that is made soluble in the process of

digestion that is food in the true sense of that word ; hence

we have the results of thousands of experiments designed to

determine the digestibility of the long list of fodder articles.

I have said that food may be classed under two heads

:

nitrogenous (having a large amount of albuminoids), and

non-nitrogenous or starchy. This is possible because it has

been found that digestible starch, sugar, fibre and oil are put

to the same use in the animal system, and it is a matter of

indifference whether we feed a pound of sugar or a pound

of starch ; oil, while the same in kind, is more eft'ective

pound for pound, and scientists rate a pound of oil equal to

from one and three-fourths to two and one-half pounds of

starch ; so that in all subsequent use of the chemical compo-

sition of food I shall speak of digestible albuminoids and

digestible non-albuminoids, including under the latter starch,

sugar, fibre and oil, the oil being multiplied by two and one-

half, to bring it up to its equivalent in starch.

Uses of Food.

The animal consumes food to sustain life, we say ; but by

this we mean that there are three great uses for food in the

animal body : to maintain the bodily temperature at 100 °
; to

supply the energy which shall enable the animal to move
from place to place or draw loads or exert itself in any way

;

and, last, to produce growth, whether of new tissues to

replace worn-out ones, or to give increased bodily weight, or

to produce milk, meat, eggs, etc.

Keturning now to a consideration of what the animal

requires, and we have the results of the German scientists,

who, after first experimentally determining the ration or

rations that in practice produced the best results, next deter-

mined how much actual food, that is, digestible matter, these

rations contained: and thev found under these conditions

that for a cow weighing one thousand pounds, and giving
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milk, there must be provided daily an amount of food that

should supply two and one-half pounds of digestible albu-

minoids and thirteen and one-half pounds of digestible non-

albuminoids; and this is the German feeding standard,

having a nutritive ratio of 1:5.^-; or, in other words, a cow

requires five and one-half pounds of non-albuminoids for

every pound of all)uminoids that she consumes.

The following is the German table of feeding standards :
—

Wliat Cattle require daily.
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At the Wisconsin Experiment Station (1893), as a result

of extended inquiry among the best farmers, it was found

that a nutritive ratio of 1 : 7 was most profitable.

Tliese facts do not at all afiect the principle involved, but

simj^ly show that for American conditions the standard

should be wider than for German ; and if the American farmer

feeds a ration containing from two to two and one-quarter

pounds of digestible albuminoids and from thirteen and three-

quarters to fourteen pounds of non-albuminoids, he will be

very close to the perfect practical ration.

How SHALL THE PRACTICAL FARMER MAKE USE OF THE

Experience or Others?

No sreat o-ood can come from the feeding standards alone

;

to be sure, they tell what the cow or ox or hog requires, but

how to supply this amount and kind is a question not yet

answered, and it is to this that I would now direct your

attention.

We must first have a table showing the composition of

foods ; the following is based upon American analyses, and

gives us about all the foods commonly found on New Eng-

land farms.

Ti^iat Fodders contain.

100 Pounds of

Mixed ha}',

Clover hay,
Oat straw, .

Corn fodder.

Ensilage, .

Corn meal,
Linseed (new process).
Cotton-seed,
Shorts,

Middlings,

.

Gluten,
Skim-milk,
Wheat,
Salt luiirsh hay,

Digestible.

Albuminoids.

3.71
7.53
1.45
2.15
1.47
7.78

28.57
31.36
13.26
13.35
25.14
3.23
9.50
2.27

Non-
Albuminolds.

47.61
43.60
43.31
41.38
14.80
71.60
44.30
42.26
52.70
57.72
61.90
6.94

65.65
45.83

Nutritive

Ratio.

12.8
5.7

30
19

10
9.

1.

1.

4
4.3
2.4
2.1
6.9
20

.2

.5

.3
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Let us study this table for a moment. Taking all of our

more common foods that are raised on the farm and averag-

ing their composition, we find that the " nutritive ratio" is

as 1 to 14 ; that is, for every pound of albuminoids that we
raise we get fourteen pounds of non-albuminoids ; but for

milk production at most we cannot make use of more than

seven pounds of the latter to one of the former, so we must

conclude that we are raising twice as much starch, sugar, oil,

etc., as we can profitably use.

But how shall we correct this ? The answer often given in

practice has been, and is now, many times, feed cornmeal

;

but cornmeal is also too plentiful in starchy compounds,

having over nine pounds to one of albuminoids ; it is there-

fore utterly unsuited to the duty of supplying the natural

deficiency in our coarse fodders. The true, scientific and

practical method of supplementing these fodders is to take

some food having an excess of albuminoids, thus making the

excess of the one compensate for the deficiency of the other

;

and we may select from the following : cotton-seed meal,

gluten, gluten feed, linseed (new or old process), wheat,

middlings, shorts, etc.

We are now in position to consider the actual compound-

ing of rations, and may ask the question. How shall a farmer

make use of the feeding standards and table of feeding

stufis ?

For a concise answer I would say. Use it just as your wife

uses her cook book. It gives you the same information rela-

tive to feeding a cow that the cook book gives her when she

makes cream pie, that is, it tells the amount and kinds of

digestible material that a cow ought to have to produce good

results. It doesn't pretend to be the only combination from

which good results may be expected, any more than Hood's

cook book pretends to have the only combination of cooking

materials which will make cream pie, but it is based on hun-

dreds of practical feeding experiments, and may be accepted

by any farmer as a good, safe, practical guide to work by

;

and if every milk-producing cow in Massachusetts could be

fed this winter by this table, there would be an increase of

more than one-fourth in the milk and butter produced. Now,

isn't it worth trying ?
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How TO AD,jusT Cost of Food and Value or Pkoduct
IN Most Profitablk Eelatiox to Each Other.

The limit of profitable feeding is fixed first of all by the

cow herself; but the relative cost of food and value of

product modify this limit to a considerable extent. Let me
illustrate this. A given cow may be able to consume daily

fifteen pounds of digestible dry matter, and she may produce

a can of milk at a cost of fifteen cents ; the same cow may
easily be induced to consume twenty pounds of dry matter,

but the milk yield may only be increased a trifle, so that the

cost of a can of milk is eighteen cents. Or the food supply

may be cut down to thirteen pounds per day, and the shrink-

age be so little that the cost of milk shall amount to only

fourteen cents. Now, if a further reduction should show an

increase in the cost per can, then we may assume that the

limit of profitable feeding with that cow is somewhere in the

vicinity of thirteen pounds of dry matter per day. Another

cow side by side with this one may be able to consume

twenty pounds, and still produce milk at the lowest cost

which in her case is attainable. The two cows have diflerent

capacity for turning food into milk. Now, as we approach

the limit of a cow's capacity to do profitable work for us,

we must feed with greater care ; and under these circum-

stances it is the little things like a few cents difference in

cost of gi'ain or the substitution of a nitrofjenous for a

non-nitrogenous food that show the skill and intellio-ence of

the feeder.

Again, as the cost of food and value of product come closer

and closer together, the cost of every item of food must be

counted with greater care. If milk brought fifty cents per

can, instead of twentv-five cents, then we might indulge in

more of extravaijance in feedins; ; but when the cost of a

day's keep is twenty cents and the milk sells for but twenty-

five cents, the margin is so narrow that the greatest care

must be exercised if we are to show a balance on the right

side at the end of the jear.
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Salt Hay.

The product of your acres of sea-lands is to you an im-

portant one, even though only local in its bearing upon

Massachusetts agriculture. A yearly harvest fertilized by

the great ocean, requiring no outlay except for ditching the

land and securing the crop, but it is of little use unless you

feed it in such a way as to get a profit out of it, and this you

can do if the principles of feeding above set forth are re-

garded.

Salt hay, while varying greatly in quality according to the

character of the growth and the elevation and location of the

marsh, must be judged from its average composition as it

comes to the barn, — not what it might be if better pro-

tected, etc.

The table of food composition gives it as poor in albu-

minoids, and therefore classes it with fresh meadow hay,

straw, corn fodder, etc. ; and in compounding it into rations

we must be guided by the four principal conditions under

which it is likely to be fed :
—

1. Where salt marsh hay is to be the only coarse food

used. This is not the best condition, but as there are some

and perhaps many who use it in this way, I give one ration

which may be of use.

Ration A.
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Ration B.

Non-

Albuminoids,

Pounds.

10 pounds English hay, furnishing,

10 pounds salt hay, furnishing, .

2 pounds cotton-seed meal (one and three-

quarters quarts), furnishing,

3 pounds gluten (two quarts), furnishing,

4 pounds wheat (two and one-half quarts), fur

nishing,

Total, . . . o . .

4.76
4.58

.84

1.84

2.62

14.64

Ration C.



42 BOARD OF AGRICULTURE. [Pub. Doc.

Ration D.
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the classification is different. The tide has different effects.

and all I can give you is the general result.

Mr. Little. I would like to ask if there is value in

feeding apples?

Professor Whitcher. Yes, there is no question but what

there is value in apples. It has been found that apple

pomace in many cases has been almost as valuable as corn

ensilage for feeding. There is a limit beyond which you

cannot go in feeding. If you undertook to feed cattle wholly

on corn meal, you would make a failure of it. If you under-

took to live on mince pie or candy, you would make a failure

of it. The thing to do is to feed a suitable variety, and in

feeding apples you must not go to the extreme. I had a

letter a short time ago from a creamery man, who asked if

I thought feeding apples made a bitter taste in butter. If a

cow feeds on apples until she has got herself in a physiologi-

cal condition that borders on disease, she cannot produce

good milk ; but if she is fed a reasonable amount of apples

and a reasonable amount of ensilage, roots and other things

that go to make a good ration, there is no dilEculty. Apples

are good to some extent, and, judging from the effect of

apple pomace as ensilage, I should say that their feeding

value would be pretty well up with the feeding value of

roots.

Mr. Little. Does the lecturer think that the value of

salt hay can be as well shown by a comparison with English

hay as by a comparison with some other food articles ?

Professor Whitcher. Yes, I think I can get the best

results in that way.

Mr. Morrill. I have seen two cows taken from pasture

six weeks ago and fed on pure salt hay, and nothing but

that, with what water they wanted, and they are looking

well and gaining every day. Where they have the right

quality of salt hay, they will eat it up clean.

Professor Whitcher. This matter is a relative one.

They may have been taken from a pasture of such a poor

nature that they made a gain. I am aware that different

people get different results, and there is a difference in the

value of salt hay, just as there is a difference in rations of

other kinds. One man might get results that another man
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might not be able to get ; but in general I should say that

salt hay is not a good ration to keep cows on the whole

year.

Mr. HoYT. I am feeding a herd of dairy cows for the

milk. I feed in the morning salt hay with one quart of

cotton-seed, one quart of gluten and two quarts of shorts.

At noon I feed corn fodder ; at night the same quantity of

grain ; and I am satisfied that I am not using the right

ration, and would like to know where I fail.

Professor Whitcher. I think you cannot aflbrd to feed

that amount of shorts when other grains are as cheap in

relation to shorts as they are this year. For instance, I sup-

pose you pay about seventeen dollars a ton for your shorts.

You can buy Bufl'alo gluten feed for $20. What I have

used for comparison is Pope's cream gluten. It is the best

I have ever used. Now, to go back to the question as to

w^hat change 3^ou can make, I should not feed that amount

of shorts. Of course, if you have tried it and find you get

better results from that than you do from any other grain,

that settles it, but I should not understand it. I should

rather have the same amount of money put into middlings

than into shorts. I would rather have whole wheat than

either.

Mr. Decker. What does the gentleman mean by shorts?

Professor Whitcher. Wheat bran.

Mr. Stetson. AVould you use corn fodder from which

the corn has been husked ?

Professor Whitcher. There are some difficulties in the

way of feeding corn fodder. It is in a very variable condi-

tion,— generally a bad condition. It is hard to cure so

that it won't mold after it goes into the barn ; but if you
have it in good condition, it may be used with good results.

As to feeding corn fodder, I would not attempt under any

circumstances to use it alone. I would feed it in such a

combination as ration B, using ten pounds of English hay

and ten pounds of corn fodder, and then in addition to that

I should use this same grain ration. Of course I might

figure out one hundred different rations, varying the pro-

portions, using some corn, but I refer to this as a typical

ration. I would use this ration. B. I would pay three
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dollars a ton more for this, if there was a difference of three

dollars a ton between middlings and shorts. If I was feeding

a very small amount of coarse fodder and a very large amount

of srain, I would feed some shorts where otherwise I should

not ; but in any system of feeding which I am talking aljout

to-day, that is, coarse fodders, I should not use shorts, I

think, or bran. I should not use those, because I think at

the price they sell for they are not the most profitable food.

Mr. LuNT. With labor costing twenty-five dollars per

month and board, and when salt hay can be put in the barn

for five dollars a ton, would you advise a farmer to raise

ensilage on land worth one hundred dollars an acre, with

the same labor?

Professor Whitcher. If a man has land that is worth

one hundred dollars an acre, he has got to do something

with it. He does not want simply to look at it. He has

got to get an income out of it. Perhaps in most cases a man

would be raising hay for the market ; but I think the system

of farminoj which takes in a certain amount of cultivated

crops is the best. It may be a man who is close to a city

can use that land with greater profit than in raising ensilage

by raising certain things that there is a call for locally

;

but for the general run of people I should say he could

afford to raise corn on that land in rotation. He gets two

advantages : he tills his soil, and gets it into condition to

raise hay.

Question. Whether those rations are for the production

of milk or for cream, in case we raised milk and did not

carry the milk to the creamery ?

Professor Whitcher. Well, it is six of one and half a

dozen of the other. When you feed a well-balanced ration

to any given cow, she will give you a normal supply of milk,

and as to that milk, it does not make much difference whether

you feed one or the other of these rations ; if she is a cow

that is going to give milk that has four per cent of fat in it,

she will give that quality of milk, and any natural system

of feeding would not affect that result.

Question. Do you find any difl'erence in wetting the

shorts or feeding dry grain?

Professor Whitcher. My experience for the last ten
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years in feeding has been in connection with ensilage ; and

that question of wetting is different in that case than it would

be if we were feeding with dry fodder. For instance, a cow

will consume not quite half the water at the trough when she

is eating ensilage that she will if she is on dry fodder, so

there is not the necessity of wetting the grain. I do not

know that there is any necessity of wetting grain under any

circumstances, but in feeding ensilage I know there is no

necessity of wetting.

Question. I would like to inquire what the difference in

value would be between a certain quantity of salt hay and

an equal quantity of swale hay.

Professor Whitcher. That question about swale hay is

very similar to a question, how much a cord of wood is

worth. It depends upon whether it is hickory wood or

pine. Swale hay, as you know, is very variable. Some

kinds of swale hay are worth more than herds grass hay.

Question. Why so?

Professor Whitcher. Because it will produce more milk.

Straight herds grass I consider a pretty poor hay for the

production of milk, but some people do not.

Mr. C. E. Ward (of Buckland). In Franklin County

we produce milk for butter, and also to sell. Those who

sell milk will not feed cotton-seed, but feed largely of bran,

while the men who are in the creamery feed cotton- seed. Do
you consider the bran feeders are at fault ? They think that,

while cotton-seed will not increase the quantity of milk, it

will increase the richness of the milk.

Professor Whitcher. I think they are mistaken. I made

the statement to the Vermont Dairymen's Association ten

years ago or more, that if they would appoint a committee

of ten men who would agree on some one method of feeding

that would increase the per cent of fat in milk by one-fourth

of one per cent, I would test thoroughly and report the

results to them. They did not produce the ration they

wanted me to feed, but I did carry on a long series of ex-

periments of feeding a very one-sided ration, a ration which

contained nothing but corn meal, another containing nothing

but gluten meal, and feeding others that had cotton-seed

;

and I have never yet found any ration that would change
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the percentage of fat in milk beyond what the change would

be with the same ration. That is, if you feed a cow on

exactly the same food from day to day and week to week

from the period of milking to the end, she will vary, some-

times accountably and sometimes unaccountably, the amount

of fat in her milk. That is on the normal ration ; Imt I

never have found a ration on which I could say I could

increase or decrease the amount of fat she would yield on

a normal ration. I feel confident that the per cent of fat is

not easily varied by a change of food, even by a radical

change of food ; and I doubt if it is possible to change it

by one-fourth of one per cent.

Question. Should we feed grain in the morning on an

empty stomach, or feed this coarse fodder first, water the

cows, and feed grain immediately afterwards?

Professor Whitcher. I would feed ensilage the first

thing in the morning. I would give a grain ration while

milking. Some cows can be milked much better while they

are eating grain, and some cannot.

Mr. . I do not want mine to eat anything while

milking. 1 want them to attend to me when I am milking.

Professor Whitcher. If your cow is keeping her mind

intent on you, occasionally she will kick you over. If her

mind is pretty intent on the grain, the chance of her being

disturbed while being milked is very much less ; but that is

a matter of bringing up. I would have them eating their

grain all the while they are being milked. I would not feed

the grain on the ensilage.

Mr. Appleton. What is the objection ?

Professor Whitcher. Well, in the first place, there is

more or less waste of ensilage in any system of ensilage

feeding I have ever seen, and some grain would be wasted

if it is fed with ensilasfe.

Mr. J. Q. Evans (of Amesbury). I am somewhat dis-

appointed that this discussion has drifted so far away from

salt hay. I hoped it would be devoted to that exclusively.

Our State Board has given but very little attention to the

subject lately, and I wish the speakers would come back to

the question that is properly before us.

Secretary Sessions. I think Mr. Evans' criticism is highly
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to be commended. We shall have a lecture to-morrow on

summer and winter feeding of dairy cows. The question

this afternoon is as to salt hay and the comparative value of

salt hay.

Mr. Notes. You spoke of feeding cows on straw.

Professor Whitcher. Yes, sir.

Mr. NoYES. I want to know if you give the same ration

of straw with grain that you do of salt hay ?

Professor Whitcher. Practically about the same.

Mr. Notes. When do you feed straw to the cows ?

Professor Whitcher. I give it at night and let them

meditate on it, and they will eat it.

Mr. Notes. Starve them to it?

Professor Whitcher. Oh, no, sir; I do not believe in

starving cattle. They gain in flesh and in milk.

Mr. Notes, Do you think straw is as valuable as the

same amount of salt hay ?

Professor AVhitcher. I do not know that it is, but I

think it is.

Mr. . There is one matter in relation to this salt

hay feeding which has not been touched upon, and that is

the amount cows will drink after eating salt hay ; and in

that connection it seems to me it has a great deal to do with

the amount of milk they will give. Perhaps you can en-

lighten us as to whether the amount of drink the cow uses

aflects the amount of milk.

Professor Whitcher. The more water you can get a cow

to consume daily, the greater is the activity of the tissues in

the body, and therefore the greater the amount of milk, —
not that water produces milk, but the water stimulates the

organs of digestion and assimilation.

Mr. Notes. I know that as we get our salt hay ofi" the

marsh there is a good deal of it that is damaged. I have

hauled ofi' twenty tons at a time and put it in my barn, and

found, as I unloaded it, that there was quite a lot of it

damaged. I have fed my cows on that damaged hay for a

week or ten days, to get it out of the way, and they never

shrank a bit in their milk. Some of it was black, and they

ate every bit of it.

Professor Whitcher. I have seen a great many cases
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where people would feed damaged ensilage and corn fodder,

and get good results ; still, I think most of us would prefer

not to use it. It reminds me of what a friend of mine said,

that he had always noticed that people who believed that

corn ought to be frostbitten before it was put in the silo

were people W'hose corn was frostljitten before harvesting.

Mr. Evans. I have been sorry that, on a matter of such

great importance, after looking through our agricultural

literature, we could find but very little assistance in the

matter of feeding salt hay. I find that our State Board

reports and the reports of other meetings say nothing about

it. There has been somethins^ occasionallv about draininof

salt marshes, but they are silent upon this matter of feeding

salt hay. Now, as has been said here, it is a local matter,

and yet it is a matter of more importance than a great

many in this audience would believe. I find by the State

census of 1885 that in this Commonwealth there are over

23,000 acres of salt marsh, yielding hay every summer to

the value of $200,000. That is no small interest, and that

applies particularly to Barnstable and Essex counties. I

find that in Barnstable County there are four towns which

cut over 500 tons each. I find in Essex County there are

seven towns which cut over 500 tons each, and I find that the

town of New^bury leads the record of the Commonwealth by
cutting 3,500 tons annually. Now, that is no small crop to

consider, and it must aflect the agriculture of this section ; it

cannot be otherwise. We hear considerable about the tobacco

crop of this Commonwealth, and yet the salt hay, according

to the census of 1885, is almost one-half the magnitude of the

tobacco interest, and we consider that crop very important.

I was a little surprised to hear about the analysis which the

professor presented. I believe he said it was from the ex-

periment station of this State.

Professor Whitcher. I ought to correct that by saying

the results of analyses in this State are averaged in the

figures I gave. The average of all analyses of salt hay, —
and that is a very indefinite term, — gave 4.75 per cent of

albuminoids, while black grass gave 6.75 per cent albumi-

noids. You see black orrass averajjes one-half again as high

in albuminoids as salt ha v.
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Mr. EvAxs. I will speak just a moment on this matter

of black grass. It is something which the farmers of New-

bury think a great deal of. Presumably one-half of all

the hay they cut is black grass. The origin of black grass

on these marshes is peculiar. Something like one hundred

and fifty years ago it was found growing in a few isolated

spots, and during later years, perhaps through the annual

cutting of the marshes or for some other reason, it has been

spreading all over the marshes, so that at the present time

nearly one-half of the marshes of Newbury are in black grass.

In the town of Salisbury I find there is not nearly so much

black grass. We have it on the margin, but not on the

marshes as a whole. In regard to the magnitude of these

marshes I will say a word. Newbury is situated right in

the centre of an immense tract of salt marsh, running on the

one hand from the Gloucester region north into Hampton,

N. H. Within this county in this one tract of marsh we

have over 9,600 acres, and I presume that in Rockingham

County, N. H., there is nearly as much more. It is really

an immense tract of land for this particular crop, and when-

ever the time comes in future years that this land is re-

claimed, we are going to have the banner mowing land of

the Commonwealth, but I do not think we should attempt

to reclaim it at present. We have land enough, and we

should devote the salt marsh to the use for Avhich it is fitted,

and annually reap its harvest. There is no necessity of

tilling the soil of the marshes ; we only go down at the right

time and cut ofi" the harvest. You may call it almost the

harvest of the sea. In the matter of harvesting, the applica-

tion of machinery is doing away with the old methods of

swinging a scythe. The bringing in of the horse and mow-

ing machine and horse rake has taken away much of the

terror of this work, and we find, while it is rather more

difficult to handle than our upland grass, a little brain has

been put into it, and by the use of machinery we are gather-

ing in its products. When a gentleman said here that salt

grass could be harvested for |5 a ton, I could say that on my
land, fifty-five acres, which is three miles from my barn, the

average cost of harvesting and putting in the barn was about

$4.50 per ton.
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Question. How much does it average to the acre?

Mr. Evans. Just about one ton. The census for Massa-

chusetts shows .96 ton to the acre. I believe that it is of

more value than the professor has shown. I believe that

good results can be obtained by feeding a good quality of salt

hay almost exclusively, but I do not think it would be

advisable to do that. It may be a waste of feed, but I think

it can be done, and the cattle will go out in good condition
;

but with a combination of ensilage and grain, I believe it is by
all odds the cheapest food that we can give our cattle, and I

believe it is as well relished by the cattle as any coarse fod-

ders that can be named. It is practically all eaten up, which

we cannot always say of straw ; and I have the utmost con-

fidence in saying that it has done more for the agriculture of

the coast sections of this Commonwealth than any other crop.

Question. Are these marshes owned in large sections by

the farmers in this immediate vicinity ?

Mr. Evans. They are mostly in small holdings, and are

owned by the farmers living at a convenient distance. A
man living back twenty or fifty miles would find himself at

a great disadvantage as compared with a man living within

three miles or five miles, because he would be too far away

to o-o to his work in the morninoj and return at ni^ht.

Question. I would like to ask Mr. Evans on about what

proportion of these marshes machinery can be used.

Mr. Evans. I find in my section that two men will just

about do the trimming out while I mow the best of the land.

Three men, a machine and horse, will cut from eight to

ten acres a day, and I live three miles away from the marsh.

Question. Are those marshes all so you can go on with

a horse ?

Mr. Evans. Yes, but some marshes are worse than

others ; some are full of creeks and ponds, and some are

large tracts. My own marsh is situated on the fui-ther shore

of a river, where I have to boat my horse across. The river

is perhaps fifty or seventy-five feet wide.

Secretary Sessions. You have some contrivance for

keeping your horse from miring, have you not ?

Mr. Evans. Yes. Our marshes are so soft that I can

take an ordinary hand rake and run the handle down into the
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marsh clear to the head of the rake. "V\^iere the sod is firm

along the banks of the creeks a horse can often travel with-

out shoes for a little distance, but on most of our marsh he

would mire immediately if he did not wear bog shoes. The

shoes I use are of hard wood, ten inches in diameter, and

clamp onto the hoof by a thumb nut in front. Even with

these shoes it is not rare that a horse gets mired. This is,

however, one of the expected circumstances.

Mr. Cleivients. I think salt hay in some quarters has

been very much underrated, and possibly for the reason it is

not cut early enough. Reference has been made to black

grass. I was in the habit with my father, twenty-five or

thirty years ago, of cutting twenty-five or thirty tons of

black grass every year. It blossoms early, and it should be

cut in June or early in July. We were in the habit of cut-

ting it for sheep. We kept a lot of breeding ewes, and I

think it was as good for them as upland hay. We fed it

during the winter months to the breeding ewes, and they

were kept in good condition, with a few roots, no English

hay at all. I think if we cut our marshes when they should

be cut that we should have much more value in our salt hay.

If that early cut black grass from the meadows around New-
bury could be analyzed, there would be found to be more

virtue in it than is generally supposed.

Secretary Sessions. We have an experiment station which

would be glad to analyze some of this hay, and if you gentle-

men would attend to the selection of samples, they will be

analyzed for you.

Mr. Evans. Mr. Chairman, there is a great difference in

samples of salt hay, and I have never placed confidence in

analyses that have been published, for that reason. We find

often that the grass on our low marshes, which we call river

marshes, is being fed to milch cows, while on our higher

marshes there is wire grass that we find better adapted for

horses. I do not know the reason, but that is the conclusion

we have arrived at after years of experience. I think also

that location, and the average run of the tide, give a very

difierent quality to grass. I would say here to any of the

audience who are not familiar with the fact, that the tides

twice a day fill the creeks to within a foot or a foot and a
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half of the surface of the marsh, and the high tides which we

sometimes have cause the grass to be submerged, so we have

to take advantage of low tides for cutting the grass. The

marsh is so saturated with water that it would be impossible

for us to dry the hay on the marsh and cart it away. That

is why hay is stacked on the marsh instead of being

brought ashore, and we also find we can put it into stacks in

nmch less time than we could get it ashore. If we can get

it in the stack away from the tide, we can then take our

leisure in the months of October and November in hauling it

ashore.

Question. How long does it take you to stack it ?

Mr. Evans. Well, in my system, the first two days I

mow all day ; the third day I mow until noon time, and from

that time on use the afternoons in getting it into the stack as

fast as possible, — from three days to a week from the time

it was mowed until it is got into the stack. Early black

grass requires a much longer time to cure than late grass.

Mr. Clements. The manner of curing salt hay is very

similar to that of curing all other hay. I remember once

when I was cutting some black grass there was no moisture

on the hay. I hauled it into the barn, but I soon found it was

wet. I could shake water out of it. I thought it was all

spoilt, but I found afterwards it was as good as any hay

in the barn. The salt hay we have been talking about here

all the afternoon comprises very many kinds of grass. That

which we call the black grass grows up near the uplands,

and blue grass, fox grass and two or three other kinds grow

in other situations ; and they are all diiferent as to their

feeding qualities. Some of it makes a very fine hay for

horses. I know that Mr. Edward Little used to winter a

great many horses on salt hay and a little grain, and brought

them out in good condition. It is the experience of almost

all Newbury farmers that they can carry their dry cattle in

very good condition with salt hay. Speaking of hay being

damaged, I remember an instance that happened to me once.

I had a lot of grass out on Plum Island that I cut, and

stacked on the meadow. The hay was put up in rather poor

condition, and it stood there in the stack. Next year I cut

the same lot again, and it was as bright as a dollar, and I
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put it in the barn. I sold the two lots of hay to Mr. New-
hall of Lynn. I got a dollar or two more a ton for that in

the barn than I did for the other. He said to me afterwards,

" I made a mistake when I bought that hay of you. I paid

you most for the bright hay. The damaged hay was a great

deal the best." I have often heard it remarked that salt hay

that is more or less colored will feed better than bright hay

that is put in the barn dry. I think all the farmers will

tell you that salt hay does not want to be too dry and hard.

Secretary Sessions. I think you gentlemen here who
represent the salt marsh owners around Newburyport ought

to have an analysis of all these kinds of salt hay made by the

experiment station, and the result put on record, so that

people may know what they are talking about when they talk

about salt hay.

QuESTiox. Will the gentleman tell us what is the esti-

mated value of a ton of salt hay ?

Mr. LuNT. Well, it varies. I have known it to sell from

twenty dollars to five and six dollars.

Mr. Little. I think the last speaker is in error in regard to

the price of salt hay as compared with English or herds grass.

It seems to me there is not distinction enough made between

the different qualities of salt hay. It varies in the different

localities in which it is cut. We distinjjuish between black

grass and salt grass, and I think good black-grass hay about

here sells for about two-thirds the value of English hay. If

salt hay is taken from the marshes and hauled to the upland

and cured, the quality of the hay is not so good as when it is

cured on the marshes. There is not the fragrance about it

that there is where it is cured on the marshes. It is said that

it damages badly in stacks. When salt hay is properly

stacked the damage is almost wdiolly confined to a few

pounds, perhaps one hundred pounds on the average, on the

top of the stack ; and once in a great while, when we have

an extra high tide, a small portion of the bottom of the stack

will be injured, but the bulk of the hay in the centre of the

stack is good. If it is properly secured when it is put in the

stack, it keeps better than it does if it is put in the barn.

Mr. Evans. In regard to the matter of salt in salt hay,

it varies exceedingly. For instance, when we have had very
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little rain and a high run of tides immediately before cutting,

we frequently see the salt hay with the crystals of salt on it

so they will fairly glisten in the sun. At other times when
we have had a low run of tides and there has been a recent

rain, you can scarcely taste it. Therefore in any analysis it

would be very important that the condition of the grass at

the time of cutting should be known.

Professor AVhitcher. There is another difficulty the

chemist has to deal with. He has to deal with hay as farm-

ers use it, and we have to go to the hay stack and take hay

you are going to feed. We cannot take selected samples

and put them under our coats and keep them out of the rain,

and cure them as you would a bunch of herbs ; but we have

to take an average sample of hay, and then we have what

you are talking about, not ideal hay. The analyses I have

given here to-day may seem low ; still when you take into

consideration the question of digestibility, I think they are

not misleading.

The Chairman. Gentlemen, I regret very much to cut

off a discussion that seems interesting, but it is getting late,

and I must bring this meeting to a close. We will now
adjourn until half-past seven o'clock this evening.

Evening Session.

The evening session was opened at 7.30 o'clock, by the

first vice-president, Hon. James S. Grinnell, who said:—
The subject this evening, as you know from the pro-

gramme, is "The nutrition of soil, plant, beast and man,"

to include advanced methods of cooking food, with a practi-

cal demonstration, by Mr. Edward Atkinson of Boston.

Mr. Atkinson is known not only to you but to all the people

of Massachusetts and to all the people of the civilized world,

wherever the English language is spoken, certainly, and

perhaps in other places, as one of the advanced theorists

and writers and benefactors of the family. He has a great

subject here, and has, I suppose you understand, to begin

with, some nutrition in process of proi)aration. He will

instruct you how it can be applied to all. I take pleasure

in introducing Mr. Atkinson of Boston.

Mr. Edward Atkinson. Ladies and gentlemen, I think
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my first duty is to make an apology for Mr. Appleton in

having asked me to come here. We are very sorry because

of his absence to-night, and he would have apologized for

himself had he been here. He happened to be at the Uni-

versity Club in Boston one evening when I was called upon

to make a demonstration with this apparatus, and prove that

one of my ofBce boys who never cooked anything before

could serve seven or eight kinds of food, thoroughly and

nicely cooked, from under that box ; and he was so much

interested in the matter that he ventured to ask me to

consent to come here, and here I am.

Some of the processes have been going on in this apparatus

all day long, and some are going on at the present time. I

ought also to apologize a little for my own method. The

last time, I believe, that I spoke in Essex County, was at a

political meeting, where the gentleman who had accompanied

me had dined out, and had taken a little too much champagne.

I spoke first and put in the facts ; he spoke second and put

in the fireworks ; and the account which an old lady gave to

Collector Russell, as he said (I think he invented it), was

that the old lady said it was the funniest meeting she ever

went to,— the first speaker was very dry^ the second one

had been. Now you know what to expect.
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THE NUTEITION OF SOIL, PLANT, BEAST AND MAN.

BY MR. EDWARD ATKINSON OF BOSTON.

Gentlemen of the State Board of Agriculture : — Although

I have been working on the subject of nutrition many
years, I have not yet got over the sense of a certain gro-

tesque aspect of my own case, in that it should have fallen

to one who can claim neither a scientific knowledge of the

chemistry or physiology of nutrition, nor of agriculture, nor

of cooking, to take a somewhat prominent lead in the

development of these subjects. It simply proves that a

duffer may enter in where science fears to tread, who, not

being afraid of sometimes exposing his own ignorance, may
start many lines of thought and of practice for which the

time is ripe. You will probably find much in my address

that will simply indicate ignorance on my part of matters

which may be well known to many of yourselves ; but it

may also happen that one who can claim a scientific method

in bringing the work of other people into its true relation,

and in presenting it in a way that every-day people can

comprehend it, can do some service on the lines with which

we propose to deal this evening. Of course in a single hour

I can only touch upon the most salient points.

I am called to speak to you upon the nutrition of the soil,

the plant, the beast and the man. In my several under-

takings to convert the products of soil, plant and beast

to the nutrition of mankind, my attention has been called to

the fact that all these undertakings simply consist in the

conversion of the same natural forces from one form into

another. The instruments of conversion are land, plants

and bodies. Next it appeared to me that unless we could
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comprehend all the phases of this conversion, we should

waste a vast deal of energy. The objective point of all

science is the conservation of energy.

It next became apparent to me that the nutrition of the

soil is a very complex problem, for the very simple reason

that soils vary so much in their natural attributes as to render

their treatment one of selection among various nutrients or

fertilizers all of which substantially belong to the same

classes, these classes being very few in number. In a broad

and general way we may say that the soil requires carbon,

lime, potash, soda, phosphoric acid and nitrogen ; but, as

soils vary in being already composed in part of these

materials, the nutrition of the soil is a difficult and complex

matter ; yet success in agriculture is coming more and more

to rest on the development of thjs branch of agricultural

science. How to add the missing element in order to

develop the force already existing in each farm is the matter

of importance.

Next we come to the plant ; and again the nutrition of the

plant is more complex than the nutrition of the beast. The

plants derive their growth in varying proportions, according

to the relative quantities of carbon, alkali, nitrogen and phos-

phate with which they may be supplied. It seems to me that

it is or will be a more simple matter to comprehend the

nutrition of the plant than of the soil and to bring it within

rules of general application.

Next we come to the nutrition of the beast, and here we
reach much simpler conditions. We know that the food of

animals must consist of certain nutrients which we call starch

or carbo-hydrates, albuminous or nitrogenous food which we
call protein, and fats which are carbonaceous which we call

fats. To these must of course be added the lesser, mostly

mineral elements, which, dealt with quantitively, are apt to

be found in sufficient quantity in the various kinds of food

with which animals are fed, a little discrimination being

called for in supplying lime for bones or egg shells. The

variation of this simple problem of feeding animals consists

in discriminating among them so as to produce certain re-

sults. We feed tlie same nutrients, but in varying propor-

tion, in order to produce milk, meat, fat, eggs, wool, etc.
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Up to this point science has been assiduously applied, and

very great progress has been made ; calling, so far as I may
judge, rather for a concentration of the information already

existing and for its classification in a simple form in order

to make it plain to the commonest understanding. Land is

now being treated ess as a mine which may be exhausted

but more and more as a laboratory or instrument of produc-

tion which will respond in its product in proportion to the

intelligence with which it is made use of as an instrument

rather than as a direct source of production subject to ex-

haustion.

If I am rightly informed, greater progress has been made

in Prussia than elsewhere in the classification of land, with

such designation of its varying properties as may enable any

one to choose the best places for the kind of product that he

proposes to work this land upon.

Lastly, we come to the objective point of all the previous

processes with which I have dealt,— to wit, the nutrition of

mankind. At this point science seems to have almost

stopped. I do not mean to say that there is not a vast deal

of thoroughly well-digested scientific information to be found

in many great works and in a few lesser or more popular

books ; but until very recently there seemed to be no treatise

in the Enoflish lano-uao-e that could be brought within the

comprehension of the ordinary mind, covering a true method

of instruction in the nutrition of mankind ;
yet the nutrition

of mankind is the simplest of the four forms or directions of

the conversion of the forces w^iich I have named. I have

endeavored to meet this want by compiling the data supplied

by my scientific friends and adding the results of my own

somewhat empirical methods.

Mankind requires fixed proportions of protein, starch and

fat, varying but little in their relation to each other ; in the

temperate zone varying in quantity rather than in kind,

according to the amount of energy required for a given kind

of work, as it may be manual, mechanical or mental. Sev-

eral ditferent tables of adequate nutrition have been prepared

in Germany, in England and in this country. They vary

mainly in the ratios of protein and fat, the American ration,

so far as it is yet established, calling for a little more fat than
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the European standard, because of our exposure to colder

temperature. But when these several standards of nutrition

are- reduced to calories or mechanical equivalents of heat,

they come very closely together, — in fact, they are substan-

tially alike.

In this we find an analogy to the development of organic

life upon the earth. At the tropics, where heat is greatest,

we find the most abundant and luxuriant vegetation, the

greatest activity in the production of animal life, but also

the most rapid decay and the least duration of vegetable

forms. As we pass northward into the temperate zone, we

find production requiring the application of energy somewhat

in inverse proportion to the heat of the sun ; we find that the

crops of almost every kind can be kept longer without decay

the farther north we get in the temperate zone ; we observe

that the fruits possess more flavor and will also keep longer,

and that what we lack in heat we make up in conservation.

As we go to the far north, we find the lack of heat made up

by the conversion of more fat into human vigor in the

nutrition of man.

In dealing with this subject I have been sometimes inclined

to take a paradoxical position . I once addressed the Asso-

ciated Boards of Trade of New Hampshire on the elements

of material progress or wealth. I told them that historically

the progress of any given body of people had apparently

been in inverse proportion to their possession of natural

resources. The wealth of Holland had become the greatest

of any nation until the oppression of armies and of Napoleon

built up a debt which has not yet been surmounted
;
yet the

people of Holland not only make crops, but make the land

itself on which the crops are grown.

The inhabitants of Massachusetts are probably the richest

people as a body in the world ;
yet Massachusetts could not

bread herself, as our Southern friends put it, for a week.

In contrast, as I told my friends in New Hampshire, that

State had the disadvantage of possessing some attractive

natural scenery and could therefore live to some extent on

fish and strangers, as they do in Florida, without as much

exertion on their own part as we were called upon to develop

in Massachusetts ; therefore our people were better off than

they were.
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There is a certain phase of truth in this. I read in one of

that strange Russian's ai-ticles, Prince Kropotkin, that the

most prolific soil in Europe is to be found in the market

gardens around Paris, where tenants resting a few years upon

a bit of absolutely l)arren land or rock first make their soil,

then make their crops, and then go on to make more soil for

sale ; holding their title for the time to building land on

conditions which may enable them to remove the whole of

their made soil when their tenancy ends.

I imagine that the most prolific soil in Massachusetts is

to be found under the acres of glass in Arlington and

Belmont ; and I doubt if there are acres anywhere in this

country yielding a larger if as large an amount of nutrition

as these acres do. If there are others, they are of the same

type in the neighborhood of other great cities
;
yet no man

knows or would be rash enough to measure the potential in

production of any single acre anywhere.

We hear of abandoned farms in Massachusetts and other

parts of New England. Their very abandonment is an in-

dication of the progress of agriculture in the same States ; it

means a transfer of energy to better positions for production.

There are more abandoned farms in old England to-day than

there are in New England, but for an entirely different

cause. The abandoned farms of old England are in the

highest state of cultivation, and of a high potential in their

natural properties ; but they are abandoned because our

English cousins have not yet learned how to free the land

of artificial conditions, or how to promote the progi-ess of the

laborer to the end that he may become an independent

farmer.

If there is one conspicuous diflerence between this and

other nations, it is waste. This waste is largely to be at-

tributed to crass ignorance. It is only within very recent

years that the waste of farmers upon farms, of millers in

flouring mills, of packers of meat and of all who deal with

the products of the soil has ceased to be most conspicuous

;

in many directions it has not yet ended. For instance, in

the first pamphlet which I ever printed, entitled " Cheap

cotton by free labor" (1861), I laid out theoretically and in

advance the whole progress and value of the cotton-seed in all
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its variety of products, now worth $30,000,000 a 3'ear, tlien

wasted. It was a pare theory ; but the theory, beiug based

upon adequate information, ultimately gained the sanction

of all the practical men in cotton production, as theory

always ought to and always will when it is well grounded.

There is no man so sure of bringing practical results as a

true theorist. It is not very long since what were stigmatized

by the name of oftal— the secondary products of grain—
were cast into the river from the great flouring mills of

Minneapolis ; at the present time the bran of the wheat,

forming a part of this secondary product, is worth more per

ton than the whole wdieat, because farmers have learned how
to use it as food for cattle, but have not yet mastered in full

the true theory of feeding wheat in the grain although great

progress has been made this year. I advise you to send to

the secretary of the Kansas Board of Agriculture, Topeka,

for a most exhaustive report on that subject.

The straw was a few years since burned upon the field to

get rid of it, and a part of it is so still. Flax is grown in

the West in huge quantities for the seed only, because we
have not yet learned how to separate the fibre from the straw

with economy.

The waste of skimmed milk in this country is something

enormous ; it is almost a waste to feed it to hogs. I know
of one farm on which an excess is used as a fertilizer. We
have on our statute book in Massachusetts an absurd law

which forbids a true improvement in our breeds of cattle.

It is, as I believe, ignorantly held that the value of milk is

in proportion to the animal fat or cream which can be taken

from it ; whereas we get more than all the fat that we ouoht

to eat from other sources, and the real food value of milk is

in the skimmed milk, in which nearly all the solids are left

when the cream has been taken away. Honest farmers have

been fined, as I am told, for bringing pure milk to market

from Frisian cattle, — perhaps a better food than richer

milk, — because it did not reach the fat standard of this

restrictive statute. Yet the Dutch work almost no other

breed. Wherever meat is scarce or in some respects un-

suitable, as in some parts of southern Europe, the protein

or nitrogenous element in the food of the common people
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is found in the conversion of skimmed milk into cheese

;

eaten raw, it is unfit for Iiuman use, but when properly

cooked it is one of the most easily digested and nutritious

kinds of food.

On this line I am led vip to the special subject of the

evening. Aside from the gross waste of food material, one

of our greatest wastes in this country is the waste of heat in

the process of cooking. More than one hundred years ago,

Benjamin Thompson of Massachusetts, Count Rumford, ex-

patriated from his own country by his Tory opinions, entered

the service of the king of Bavaria, by whom he was ennobled,

mainly for his services in the commissariat of the army and

of the poorer classes of the people. Yet, scientist of high

repute as he was, according to the standard of that time, he

discovered by mere accident that if a low degree of tempera-

ture is applied a considerable time to the cooking of meats,

the work will be done very much better than if it is done

quickly at a high temperature. Proceeding upon that line,

he went as far in the development of the true process of

applying heat to the conversion of food material into ap-

petizing and nutritious food as the discoveries and inventions

of his day permitted. Had kerosene oil or gas been placed

at his disposal, and had the invention of incombustible

materials other than metal been then perfected, he would have

completed his work and would have left nothing for me to

do. I have unwittingly repeated work which he did more

than a century ago, being led by the logic of the case ; and

I have unconsciously plagiarized upon his own words, as I

find on reading his works subsequently to my own publi-

cations.

The whole secret in the development of the art of cooking

consists in the fixct that heat can be boxed up. You can hold

water in a tight half barrel when it is placed open end up.

You can hold heat in the same half barrel when it is placed

open end down on a metallic table with a hole in it under

which a lamp is placed. Being thus in possession of a

receptacle for heat, which may be a half barrel, or a tin-lined

soap box, or a paper bucket, or a box made from a quilt, like

this one of sea-weed and brown paper lined with binders'

board, or an Aladdin oven, one can retard in such a recep-
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tacle a given measure of heat, and may there convert it into

the work of cooking ; maintaining the heat at a fixed point

by the mere control of the lamp from which the heat is

derived. AVith that control every process of cooking be-

comes perfectly simple. Any intelligent boy or girl of

Sframmar-school asre can be taught how to do common cook-

iug and how to make perfect bread in a week's practice,

governed by printed instruction. Without such control of

the heat, which is impossible in the iron stove or range fed

with coal, the art of cooking in a simple, sure and effective

manner is also impossible.

It is probable that I should not have been able to solve

this question, had not my attention been called in my pro-

fession of underwriter to the necessity which exists for

constructing safe, slow-burning factories and workshops,

from which the extreme heat of summer may be excluded,

especially in the upper or roof story, and in which the

warmth generated for winter service may be maintained

under uniform conditions. This method of construction has

])een solved in the most satisfactory manner at the least cost

by the use of timber and plank in place of joists and boards

;

the timbers being set wide apart in solid mass sufficient to

bear the strain, the roof being constructed of thick plank,

which is the best non-heat-conductor.

I may say, by the way, that I can conceive of no greater

improvement that could be made than by importing some of

these ideas into the construction of your barns and cattle

sheds, where you need light, warmth and good ventilation

;

and I shall be very happy to send some of our missionary

documents in which we describe this mode of construction to

any of you who will address a card to my office. My son,

who is an architect, is developing the construction of school-

houses and hospitals on these same lines, with great success

and at large reduction in the customary cost.

Discovering the non-heat-conducting properties of wood,

of wood pulp, of plaster board and of paper, I went on

slowly but surely toward the simple solution of the processes

of cooking. In these several examples which are before you

the Aladdin oven is the best. My only disappointment has

been that I have been unable to get the cost reduced to as
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low a point as I had hoped. " The Aladdin oven,— what it

is, what it does and how it does it," is fully described in my
book upon the " Science of Nutrition," published by Damrell

& Upham. The instructions for making substitutes for the

Aladdin oven, correspondin«: to the examples before you, have

been printed and distributed over the country by the depart-

ment of agriculture, Hon. J. Sterling Morton, secretary.

My patents have been dedicated to open and public use in

these documents. I have suggested to Secretary Morton

the manifest absurdity of teaching the people of this country

how to nourish the soil, the plant and the beast, thus bring-

ing about the most al)undant production of the best food in

the world, and then leaving it to chance and to ignorance

how that food material should be converted into nutritious

and appetizing food. I have suggested the expediency of

attaching cooking experiment stations to each agricultural

experiment station throughout the country, forty-four in

number, with one or two thoroughly developed food labora-

tories for the study of the higher branches of this science of

which we have yet only mastered the alphabet. It will

depend somewhat upon the response to these publications

whether that suggestion is adopted or not. A large edition

was printed in the first instance, in the expectation of meet-

ing every demand; if I am rightly informed, that edition

is exhausted, and those who send to Washington for copies,

as any of you who choose to may do, may have to wait a little

before receiving the copies of the new edition which is now

being printed.

I will now proceed to deal with the practical part of the

question. This is a standard Aladdin oven, of which the

contents will presently be placed at your disposal. In this

oven one can cook in a perfect manner from twenty-five to

thirty pounds of food at one time, an average being about

twenty pounds at one full charge. It will sufiice for the

preparation of fifty to sixty pounds per day of nine hours

with the consumption of one quart of kerosene oil in a lamp

corresponding to this Bradley & Hubbard lamp which is

now working. This work will be done in three charges, say,

one of meat and vegetables of twenty pounds, one of bread,

twelve to fifteen pounds, one of soup stocks or other com-
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pounds of twenty to twenty-five pounds. The oven may be

worked night as well as day with safety with a lamp of less

power fitted with the Trench burner, the most scientific

burner in use, in bailing beans, Indian pudding and pan-

dowdy, and in the preparation of soup stocks. One oven is

going in my household practically all the time.

The work done in the oven is baking, roasting, simmering,

stewing and sauteing. It is not w^orth while to use the oven

for boiling, because that work can be better done without

waste of the time of the oven, on a small metallic table out-

side over another lamp, and on that same table frying by

immersion may also be conducted. The true art of frying is

very different from that commonly practised in the American

frying pan, which is, I believe, the chief source of dyspepsia.

What is miscalled frying consists in putting food into a fry-

ing pan with a little film of fat which is sure to be raised to

an excessive heat, saturating the food with what the chemists

call " acroline," an indigestible and injurious product of

highly heated fat, while the essential properties of the fat and

food alike are dispersed through the house in the form of

bad smells.

It is better for a person who can afford it to set up two

ovens, or one complete oven and one of these substitutes as

an auxiliary, although it is not necessary. One may be de-

voted exclusively to roasting and baking, the other to sim-

mering and stewing, the heat required varying. Meats,

especially tough meats, should be roasted a long time at a

moderate decree of heat, 200^ to 225° F. Tender meats

and poultry may be roasted more quickly, at a heat not

exceeding under any circumstances 320°, and if properly

basted may be put upon the table with a very aesthetic brown

upon the outside. Three hundred and twenty degrees F. is

substantially the point at which the cracking or distillation

of the fats begins, which is positively injurious. Simmering

must be done at less than the boiling point. Stewing for

the purpose of extracting all the juices of the meat without

regard to the condition of what is left may be conducted at

about the boiling point.

Upon the matter of baking bread I have not yet deter-

mined the very best point. One may take a sponge properly
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made and raised, put one-half of it into the common cooking-

stove or range, and bake it quickly in an hour to an hour

and a quarter. The l)read will be very light, very white and

very tasteless, the liner flavors having l)een distilled and sent

off in the pleasant smell of baking bread. Put the other

half of the same sponge into the Aladdin oven at a moderate

degree of heat, less than 250^, and bake it twice as long;

you then have as light a loaf, of a rather creamy color, with a

tender thick crust and with the full flavor of the grain. It will

be thoroughly cooked, and persons of delicate digestion can

eat freshly baked bread of this kind when they could not

possibly eat freshly baked bread of any other kind without

indigestion.

I have at home an oven made exclusively of glass,

for what may be called fairly scientific purposes ; and on

Thanksgiving Day I baked a perfect loaf of bread in sub-

stance, color, fragrance and taste,— the full flavor of the

grain. It was rather a small loaf, and it was baked two

hours at 280^. From previous experience I believe that it

would have been a little better at 250° or less ; but there is

a point at which we do not get the conversion of the outer

crust into a brown color, which is due to the partial conver-

sion of starch into grape sugar, an actual chemical change due

to heat. At what point of temperature this formation of the

true crust happens consistently with the full baking of the

entire loaf I have not yet determined. I have roasted meats

perfectly under these glass ovens, but made a partial failure

on mince pie.

The diflerence l)etween the Aladdin oven and these sub-

stitutes is that in the Aladdin oven there is no direct com-

nmnication between the lamp and the food. The heat is

carried in an interspace between the outer and the inner

oven all around the latter. It is, therefore, nearly uniform.

There is very little diflerence in the heat at the top and at

the bottom, except immediately over the lamp, where some

direct heat passes through the metal. We fend that ofl' by

introducing iron plates or a plate of soap-stone under the

lower shelf. Therefore, if the lamp smokes, it must smoke

very badlv indeed in order to force its wav through the door

into the food receptacle, and a little deposit of soot on the
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outside of the inner oven does no harm. The inner oven

can be removed at will, either to be cleaned outside or

inside.

In these substitutes the heat passes directly through the

hole in the metallic table into the space in which the cooking-

utensils are placed. I have invented a tube with oritices to

put over the lamp under the tub or box, with a ring that

can be turned so as to close the openings. But that ring

cannot be made perfectly tight, and some smoke may force

its way through the cracks. If the lamps are perfectly cared

for they will not smoke, the danger of smoking being very

little with the Bradley & Hubbard central duct lamp, and

wholly avoidable with the flat wick duplex Trench burner.

In order to protect the food, except it be a roasting piece,

it can be put into covered vessels. In that case, if the lamp

smokes, it only puts a little soot uj^on the outside of the

dish or covered pan.

It is almost inconceivable, to one who has not tried the

experiment, what one can do in the way of fine cooking

under an inverted half barrel. To be sure, it requires some-

what the same kind of attention as is required by stove

cooking, but not as much. I will give you a little descrip-

tion of the kind of dinner party which I lately gave to some
of my friends. There were twelve at the table, mostly in-

credulous ladies. I took charge of the whole matter myself,

placed my various kinds of cooking apparatus around the

walls of the dining room, and stayed at home to do some
literary work, varying that work hy preparing for the dinner

party. My first undertaking was to serve what would have

been a very ample dinner for the party of twelve, in five

courses, at a cost for material of one dollar and fifty cents.

This is a very simple and easy problem ; and the dinner may
be made equal to that which is served at Parker's or at any

first-class restaurant by any person who has been taught to

read. By that I do not mean reading as it is taught in many
schools, — that is, reciting certain words from printed type

;

I mean any one who has been taught to read so as to com-

prehend the subject of the printed matter, — an art which is

not, I fear, very apt to be found in our schools. This dinner

consisted of a lentil vegetable soup, halibut nape & la creme^
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ciirrie of veal with rice, stuffed fore-quarter of lamb roasted,

bread aud raisin i)udding, apples or pears, tea or coffee. To
that five-course dinner I added a hunter's lunch as it mioht

be cooked in camp under a half Ijarrel, which consisted of

the following articles : four partridges, two grouse, baked

apples and soda biscuit. I also cooked a very fine leg of

Kentucky mutton in perfect manner under this sea-weed

oven, and I also added various other examples of fancy

dishes improvised for the occasion. The result was a con-

viction of mind such as is said to have been reported through

a spiritual medium by an unbeliever who had gone from this

earthly scene, and who sent back a message to his wife in

the following terms: " Dear wife, I am convinced. Send

me my thinnest clothes." It is because, according to my
observation, the domestic kitchen, fitted with the infernal

agency of the iron stove filled with hard coal under full

blast, corresponds to the place in which this old gentleman

wanted his thinnest clothes, that I have undertaken to sub-

stitute my methods for those which are now commonly
practised.

I cautioned my friends not to consume the whole of the

five-course dinner, but only to taste it, becoming assured that

it would have sufficed had there been nothing else, so that they

might test the finer examples or rather the examples of more

expensive but no better food which followed. They were

convinced. Their incredulity was wholly removed, as yours

may perhaps be when we serve the contents of these various

kinds of apparatus.

You will observe that I mentioned lentil soup. We have

in one of these examples of food a type almost unknown in

this country, and yet in respect to protein the most potent

and the cheapest food in the world. It is in common use

throughout the East and in the southern part of Europe.

The lentil might be grown to any extent on waste lands in

this country of very poor quality, serving not only for the

nutrition of mankind Imt for animals, for fowls and for the

nutrition of the soil ; because it is one of the leguminous

plants of the renovating order, which through bacteria draw

their supplies of nitrogen from the unlimited sources of the

atmosphere. When you have tasted a good lentil soup, you
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may cease to wonder that Esau sold his birthright for a mess

of pottage, which the Scripture assures us was made from

these same red lentils, of which I have a package here from a

lot imported from Egypt.

In conclusion, let me observe that to one who is merely

an economic student, and neither scientist, farmer, physiolo-

gist or chemist, the conditions aifecting all these several

departments of human welfare are in a sort of inchoate state.

The elements of knowledo;e exist. Enough is known of the

comjDosition of soils, of the composition and source of fer-

tilizers, and of the nutrition of the plant, the beast and the

man, to give assurance that ere long all that we know will

be brought into systematic form. From these various con-

cepts and discoveries of science rules may be established that

may be brought into conmion practice, so that the art which

has heretofore been empirical in every department may be

made consistent with the rules of science and may be de-

veloped in such simple, plain terms as to be brought

within the comprehension of every person of ordinary intel-

ligence.

I have brought with me some of our Avhite and brown

family bread, and in this jar I have an example of the kind

of work of an experimental nature which can be done with a

o;lass oven. I reirret that I have no consecutive hours to

devote to this matter except on holidays and Sundays. I

sometimes consider the Sunday better spent in preparing a

sermon upon the potato gospel than in listening to a sermon

upon the spiritual gospel. I am justified in this by an

aphorism invented by my friend Dr. William Everett for my
benefit, corresponding to the old aphorism, "there can be no

sound mind except in a sound body." Neither can there be

any true spiritual life except in a well-fed body. " JSfon est

animus cut non est corpus." There is no soul unless the body

eats,— not in this world, whatever may be the conditions

in the next world, when we are supplied with wings and may
perhaps do without stomachs. Therefore on Sunday I made

a combination of white beans, tripe, tomato sauce, bacon,

skimmed milk and one onion, seasoned with Hungarian or

Paprika pepper and salt, while I devoted the morning hours

to this treatise. This is a combination which requires very
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lonof, slow cookino; • and I had it under the oven for eijrht

hours, in which period I added a second supply of skimmed
milk, to make up for evaporation. The heat within the oven,

made of plate-glass quarter of an inch thick, was raised to

330-335° F., with one of these Bradley & Hubbard lamps.

The heat on the outside, disclosed by a thermometer in con-

tact, attained 135°, showing an accumulation within, due to

the quarter-inch of glass, of 200° F. The cooking was very

perfect, and the material has since been reduced to a pul}). I

have not made an analysis of this combination, but in protein

a pound would be equal to at least three pounds of clear

beef. It cost at retail prices about seven cents a pound in a

pasty condition after allowing for evaporation. On a large

scale this compound could be made as a soup stock for about

five cents a pound. If shin of beef were substituted for

tripe, the cost would be much less. It would be very easy

to add beef suet to supply fat, and thus make a merchantable

compound to be packed in cans or jars, containing the exact

proportion of protein and fat required for complete nutrition,

with a given amount of starch to be added either in the form

of bread or veijetables.

This compound corresponds in its general make to the

German army sausage, in which the requisite pl'oportion of

starch is combined with the protein and fat. These sausages,

like this compound, may be mixed with a certain quantity of

water in a tin pan anywhere, warmed up, or even eaten cold.

It will fully sustain a man in active work, either with bread

supplying the starch separatel}" from the compound, or with

a certain proportion of starch combined. I think that this

opens a field for new varieties of food to be put up either in

cans or glass jars. The latter are much to be preferred, but

are a little more expensive. Let me call your attention to

the close analogy between my cooking apparatus and the

best incubators.

The most complete application of my methods to the

nutrition of large numbers of persons has been accomplished

by President Booker T. Washington of the Tuskegee Insti-

tute, Alabama. He came to me with a plea to help him

improve the nutrition of the colored students in a State

where all the meats except hog products are stringy, tough
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and poor. He deemed a varied nutrition essential to the

progress of his students. I advised him to construct an

oven of pine plank, plastered on the inside with common
mortar laid close to the plank on dove-tail lath ; to make
this oven of a section of about eighteen inches, as lono- as he

pleased, and in the metallic bottom make a round hole two

and one-half inches in diameter at every eighteen inches,

under which to place a lamp ; then to put large tin boxes or

other receptacles for food in this oven, set up on legs an

inch or so high, and with that to go on with the operation

of cooking. Beginning in a small way, he has ended hy

building an oven of sufficient capacity to supply six hundred

students with thoroughly well-cooked meats, bread and veg-

etables, the tough, sti'ingy Southern l^eef coming out tender,

appetizing and nutritious, without waste of the juices of the

meat.

Now you have many problems connected with the feeding

of beasts, of which I will only speak of one, — the right

method of feeding wheat to stock. Two years ago I made a

passage with a very intelligent London job master, who lets

out a great many carriage horses, and who raises his own
stock on his own farm. He was even then feeding wheat in

preference to oats, the food value being greater pound for

pound ; but he said that, as wheat is naked or free of chaft'

and is liable to swell if fed raw, it must be soaked or par-

boiled and slightly cooked, in which condition it serves as a

very valuable food for carriage horses,— cheaper than oats,

— with a good proportion of liay or other more bulky food.

By the way, why do Englishmen keep hay two years before

feeding ?

I believe it is an open question whether or not to cook

food for many kinds of animals. Suffice it that where it is

expedient to cook food an apparatus corresponding to that

which has been set up by President Washington at Tuskegee

may serve for the preparation of large quantities of slowly or

slightly cooked grain or combinations of grain and chatf. I

will give you a caution that there is a remote danger of car-

bonizing the wood in a long period ; therefore such apparatus

should be kept separate from other buildings, or else it

should be placed on a stone or dirt floor, where, even if the
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outer shell should take fire, it may do no harm. This

danger is very remote.

I have attempted but one combination which was a purely

theoretic one, but it has proved to be excellent in practice.

It occurred to me that if 1 combined a certain proportion of

the meanest kind of chaff from the corn mill, the little nubs

which are called smuttings, — sold, I believe, at five dollars a

ton when sold at all,— with skimmed milk, a little crushed

oyster shell and a little suet, I might make a food for hens

corresponding in its chief elements of nutrition to the best

wheat bread with a little fat and lime added. I made this com-

bination, and cooked it slowly all night. I sent my receipt

to my friend Mr. J. Montgomery Sears, who is a very suc-

cessful supervisor of his own farms, and he adopted it,

finding it a most excellent food for hens, which could be

provided at a very low cost.

I trust that this summary of my observations may not be

without interest to you, and perhaps be of some service in

the progress of agriculture.

After the lecture ended, the contents of three types of

Mr. Atkinson's apparatus were distributed. In the standard

Aladdin oven a combination of food had been prepared

corresponding to a four-course dinner for an ordinary house-

hold of ten persons, rather more than ample. Soup, having

been prepared beforehand and warmed, made the fifth course.

Seven ditt'erent combinations of food material were dis-

tributed, which had been cooked under a box made of pine

wood lined with tin, hinged on one end so as to be readily

turned upward for service. These examples had been cooked

in various types of earthen jars. Other different examples

of roasting, baking and broiling were distributed from an

inverted box made of seaweed and brown paper, quilted,

and protected on the inside by binder's board.

The food served as an example of the Aladdin methods of

cooking was as follows :
—
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Lentil soup,
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room, but someone will be there during the intermissions to

explain downstairs.

Secretary Sessions. I have now the honor to turn over

the meeting to Mr. Grinnell, the first vice-president of the

Board.

Vice-president Grinxell then took the chair.

The Chairman. Our subject, this morning, as you know
by the programme, is " How to keep up the fertility of our

farms," by Prof. William P. Brooks, professor of Agri-

culture in the Massachusetts Airricultural Colleo:e. Our
friend Mr. Wood, who is so well known to you all, will

preside at this meeting. Mr. Wood needs no introduction

to the members of the State Board of Ao;riculture and the

fruit growers of Massachusetts.

Mr. E. W. Wood (of West Newton) then took the chair

and said : The subject selected for this forenoon's discussion

is perhaps of as much practical importance as any that could

be brought before you,— the matter of fertilizing the soil to

produce your crops. When you consider the amount of

money you invest in those fertilizers, added to the cost

of manual labor in producing the crop, you often find that

the margin of profit left is very narrow ; consequently you

will see the importance of finding the best and the cheapest

fertilizer to be used to produce these results. The com-

mittee was fortunate in l)eing able to secure the lecturer,

who has had an opportunity to make careful experiments

extended over a considerable length of time, and who will

give you those results in a manner which will make them

easy of comprehension. The subject has already been an-

nounced by the vice-president, and it gives me pleasure to

introduce to this audience Professor Brooks of the Agri-

cultural College.

Prof. William P. Brooks (of Amherst). Mr. Chairman,

ladies and gentlemen : I thank 3^011, Mr. Chairman, for your

very kind introduction, and the audience for their kind

response. I do not know liut you feel better-natured

towards me now than you will when I get through, because I

am almost afraid that I shall wear you out. You need not

be appalled, however, at the formidable array of figures that

I have spread before you. I do not expect you will learn

them all.
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HOW TO KEEP UP THE FERTILITY OF OUR FARMS.

BY PROF. WM. P. BROOKS OF AMHERST.

The subject assigned to me is one of the utmost import-

ance, and, like most subjects of that nature, it is an extremely

comprehensive one. Its full and exhaustive discussion

within the limits of a popular address of such length as this

occasion permits is an impossibility. At best I can but give

in outline a general statement of my views upon this subject,

and this I undertake in the hope that it may provoke thought

and discussion, and not with the idea that I can or should

attempt to tell you exactly what to apply to your individual

fields.

A\''ell known as the ordinary significance of the word

fertility is, it seems desirable to call attention at the outset

to the fact that the conditions contril)uting to make our lands

productive are numerous. It is generally understood that

the physical or mechanical conditions of the soil, or, to be

more precise, its texture, the proportion of fine and coarse

particles, its drainage, its capacity to hold capillary water

and to favor the rise of water from below, and its relations

with heat, have quite as much to do with its productiveness

as its chemical composition. Interesting and important as a

discussion of such matters might be made, I believe that it

was not contemplated by your honorable secretary in select-

ing this sul)ject ; and accordingly, though I cannot forbear-

calling your attention to some of the results of the physical

analyses of a few typical soils, I shall confTne myself chiefly

to the consideration of manures and fertilizers in their rela-

tions to the important question of how to keep up fertility.

It should be remarked, however, in passing, that even these

contribute to fertility in many instances by improving the



No. 4.] KEEPING UP FERTILITY. 77

physical condition of the soil. Still, I shall be obliged to

confine my attention for the most part to a consideration of

the use of these materials in their relations to the composition

of soils and crops ; or, in other words, I shall consider the

sul)ject chiefly in its chemical and not in its physical rela-

tions.

Before entering upon the discussion of this part of my
subject, I desire to ilhistrate, by calling attention to the

results of the physical analyses of a few soils, the intimate

relation of physical conditions to fertility. The method of

analysis followed in obtaining these results, for which I am
indebted to Prof. Chas. Wellington, is that proposed by

Prof. E. W. Hilgard of California. The object aimed at is

to separate the soil into a number of diiferent grades, accord-

ing to fineness, and in accomplishing this result water is

used. According to Hilgard's system, the soil from which

all stones and pebbles are first removed is divided into thir-

teen different grades, respectively denominated coarse, and

fine grits ; coarse, medium, fine and finest sands ; dust

;

coarsest, coarse, medium, fine and finest silt ; and clay.

The soils selected for this illustration are the Agawani

"plain" land, which is of a very low grade of fertility,

and on which crops sufier very seriously in dry weather ; the

soil of the Hatch Experiment Station grounds at Amherst,

which is fertile and of nearly ideal phj'sical character ; and

the soil of the diked salt marsh of Marshfield, which is heavy,

and becomes wet and sodden in wet seasons, and bakes and

cracks during drought.
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farmer cannot change, except within narrow limits, the

relative proportion of coarse and fine materials in his soil,

he can, by intelligent, thorough and careful culture, do much
to insure profitable returns from his use of manures and

fertilizers. It is folly to lavish these while withholding the

work necessary to insure fine tilth both before planting the

seed and during the growth of the crop.

Let it be understood, then, at the outset, that one of the

most im[)ortant methods of keeping up the fertility of the

soil is by thorough preparation and careful culture. Not

only do these insure such physical conditions that manures

and fertilizers applied will do their best, they also favor the

action of the beneficial natural agencies which are constantly

at work under favorable conditions converting the raw

materials of the soil into available food for plants. The

great importance of this action becomes evident when we
consider the chemical composition of the soil.

At this point it is necessary to say that, in considering

the composition of soils, plants, manures and fertilizers, I

shall confine my attention to the three constituents, —
nitrogen, phosphoric acid and potash. It is well known
that all contain numerous other constituents, such as lime,

magnesia, soda, silica, etc. ; but, it being generally admitted

that the natural supply of these is so liberal that our crops

rarely suffer because of a deficiency of any of them, it seems

best to leave them out of consideration, inasmuch as a

thoroughly satisfactory treatment of our subject even thus

restricted is an impossibility in the time available.

In connection with experimental work carried on under

my direction during the last six years and in preparation for

the Columbian Exposition I have had a considerable number

of soils from different parts of this State and of dift'erent

geological characters subjected to analysis. The partial

results of some of this work I desire to bring to your atten-

tion, not in percentages as reported from the laboratory, but

worked out in pounds i)er acre, in which form their signifi-

cance becomes much more apparent ; and for comparison

therewith I present similar details for a few prominent field

crops. These figures I shall have occasion to use later also

in considering the application of manures and fertilizers.
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Partial Composition of Soils and Crops.

Soils to the Depth of One Foot,
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able forms ; for this Agawam " plain " land will not produce

even one good crop of corn without manure or fertilizer.

We also know that our crops cannot " lick the platter

clean," or, in other words, that in order that they may obtain

what tliey need there must be much more than they will take

up at hand.

It does, however, impress me strongly that, since there

exist, even in the poorest soils, such enormous stores of

inert plant food, it does behoove us as farmers to so manage

our lands as to favor in all possible ways its conversion into

available forms. You have doubtless all heard or read of

the famous Englishman, Jethro Tull, who by thorough and

frequent working of the soil to a good depth raised better

crops of wheat for many successive years upon the same

land without manure than his neighbors did with it. Tull

followed laborious and painstaking methods of hand work
with the spade,— methods clearly not adapted to present

economical conditions ; but whatever the method followed,

work upon the soil costs, and it becomes, therefore, an im-

portant question to decide as to how far it will pay to

attempt to substitute tillage for manures,— a question, how-
ever, which must be left to individual determination. Thor-

ough drainage, fall ploughing, complete aeration and pulver-

ization of the soil before and during the growing season are,

however, means of keeping up fertility which often receive

too little attention.

DiFFEREXCE BETWEEN NiTROGEX AND PHOSPHORIC AciD

AND Potash.

Before taking up the question of the selection and appli-

cation of manures and fertilizers with a view to increasinof or

keeping up the fertility of our soils, it is important to under-

stand the wide difierence in the extent to which soils are

capable of retaining nitrogen on the one hand, and phos-

phoric acid and potash on the other. We are indebted

largely to the careful and long-continued study of the drain-

age waters of the experimental acres at Rothamstead for the

knowledge that soils have very little capacity to hold the

former in its soluble compounds, such as nitric acid and
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ammonia ; while under ordinary conditions they hold very

tenaciously both phosphoric acid and potash, whatever the

forms in which they may be applied. This important differ-

ence must be kept in mind in deciding to how great an

extent it is desirable to endeavor to increase the store of

food in the soil. It is evident that we may safely direct our

practice toward this end, in so far as phosphoric acid and pot-

ash are concerned, for the bank which holds these is " solid,"

and a working capital is desirable ; but with nitrogen we

must clearly pursue a diflerent plan. Solul)le nitrogen fertil-

izers applied one season in excess of the requirements of the

crop are likely to be lost in the drainage waters of the soil

before another crop is planted. To endeavor to accumulate

a working nitrogen capital by the application of soluble

materials such as nitrate of soda is folly ; but such capital is

desirable, and its accumulation in the various organic sub-

stances, such as manures, stubble and roots of grass and

clover, green crops to be ploughed under, etc., is sound

practice

.

Green Manuring.

What part, if any, green manuring should occupy in farm

practice, is a question which many are now asking ; and, as

it is a question of chief importance in its relations to the

soil nitrogen, it may well be briefly noticed in this connec-

tion. It should be understood, first, that green manuring

cannot increase the total of either phosphoric acid or potash

in the soil. Whatever of these elements the plant grown as

a green manure may contain was taken from the soil ; it can

come from no other source, and it is simply returned thereto.

Neither is the growth of a green crop of any great import-

ance in preventing loss of phosphoric acid or potash by

drainage ; for, as I have pointed out, the soil has the

capacity to retain these. Must we then conclude that green

manuring is of no benefit in so far as the elements under

consideration are concerned? My answer is, no. The

feeding roots of all plants are provided with an acid which

enables them to exert a powerful solvent action upon the

particles of the soil with which they come in contact. The

crops suited for green manuring are all especially vigorous

growers. Their myriad roots ramify throughout the soil,
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dissolving phosphoric acid and potash as they go. These

constituents enter into the plant, and when this is turned

under to decay they become availal)le to the succeeding

crops,— more available than are the phosphoric acid and

potash, still a part of the mineral particles of the soil.

AVhatever has once been a part of a plant is in condition the

more readily to become so again. Thus it will be seen the

practice of green manuring ultimately increases the avail-

ability of the natural stores of phosphoric acid and potash

of the soil.

As regards nitrogen, green manuring may serve two im-

portant purposes : it may be made, first, a means of con-

serving soluble soil nitrogen ; and second, a means of gather-

ing nitrogen from the air and making it a part of the soil

capital.

Nitrogen Coxservatiox.

The first of these two effects— nitrogen conservation—
is hardly second in importance to the other. In some of the

forms in which nitrogen is applied to the soil, e.g.^ nitrate

of soda, it is at once liable to loss by leaching downwards

;

in most of the other forms in which it is supplied it soon

enters into soluble combinations, and becomes liable to such

loss. How to prevent this loss is a question of the first

importance. AVe may not be able to do this altogether; but

the most effectual means appears to be to keep the soil full

of the hungry roots of a growing crop. Wherever the soil

is unoccupied, especially in the late summer or autumn, with

heavy rains there will be a loss of the soluble nitrogen of

the soil which has been accumulating during the warm, dry

summer weather, — a loss which could not occur were the

soil occupied with a growing crop, for the roots of such a

crop would seize upon the soluble nitrogen as fast as pro-

duced, it would become a part of the plant, an insoluble

part, not again to become soluble until the processes of decay

shall break down the new vegetable tissues. Green manur-

ing, then, enables the farmer to conserve soil nitrogen. It

enables him to adopt a simile, to put the soluble nitrates

which his effective handmaids warmth, air and bacteria have

been producing under lock and key, and to hold them there

during the period (autumn, winter and early spring) when
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that active thief, heavy rain, is most likely to abscond with

them.

My meaning will be clearer if I give an illustration.

Indian corn has usually practically finished its growth by

the middle of September. It is a crop to which considerable

manure is applied, and the nitrogen of this manure is gradu-

ally rendered soluble (converted into nitrates) by the

asrencies at work in the soil during the summer and fall.

So long as the corn is growing, its roots stand ready to take

these nitrates ; but these roots become inactive at the very

time when the rains ordinarily become more abundant ; and

between this time and w^inter there are two months during

which we are very likely to lose nitrates by leaching. To

prevent this loss, a hardy crop may be sown in the corn,

one which will grow until cold weather actually sets in, and

the roots of this crop will take up the nitrates. For this

purpose I have used wdiite mustard, sown about the first of

August. It usually continues to grow until the middle

of November. Winter rye may be used for the same pur-

pose, provided the land is not to be planted before the

end of May in the following year.

On many farms land is allowed to lie bare for weeks after

such crops as early potatoes or rye. This is a bad practice.

Something should be kept growing. The disadvantages of

allowing weeds to take possession are well known. Plough,

or harrow and sow on some cheap, quick-growing seed, to

"police" the field, keeping down marauding weeds and

preventing the theft of nitrates. As an important means

of keeping up the fertility of our farms, I would insist, tlien,

upon the great utility of keeping something (not noxious)

always growing in our fields. Whether we should turn

under in its entirety the crop grown, or utilize it as a feed,

is a point which I shall take up later.

At the college farm I have had one acre of land under an

experiment, designed to show the exact results of green

manuring. The results are not yet very striking ; but this

year for the first time, after three years' continuation of

experiments, the crop on that part of the field which has

been green manured is considerably larger than it is on the

other.
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Nitrogen Gathering.

We have heard a great deal of late concerning the impor-

tance to the farmer of the more extensive cultivation of crops

belonging to what the botanists know as the natural order

Leguminosm^ among the more important meml)ers of which

are clovers, peas, beans, vetches and lupines, because of the

ability they have to take most of the nitrogen they require

from the air. So far as we now know, none of our other

important field crops are able to do this. When we remem-

ber that nitrogen is the most costly of all the constituents of

fertilizers,— usually commanding from fourteen to eighteen

cents per pound, — and that the supply of this element in the

air, four-fifths of which is nitrogen, is exhaustless, we are

able to appreciate the importance of this peculiarity of the

members of the clover family. Time will not allow us to go

into details ; suffice it to say that, through the agency of

bacteria which develop in little nodules upon their roots, the

clovers and their relatives are undoubtedly able to assimilate

atmospheric nitrogen. How shall the farmer derive a benefit

from this knowledge ? Clearl}^ by the more extensive culture

of such crops as have this capacity. But this must be done

under appropriate conditions, or he will fail to reap the

expected advantages. Briefly, the more important of these

conditions are : first, well-drained and well-pulverized soil

;

second, a liberal supply of the mineral elements of plant

food, such as phosphoric acid, potash and lime ; third, the

presence of the germs of the proper bacteria ; and fourth,

only a small stock of available soil nitrogen. Only the third

and fourth of these, I think, require explanation. The

nodules on the roots are the result of the growth of certain

microscopic plants (bacteria) in the roots. In the absence

of these bacteria the plant is powerless to make use of atmos-

pheric nitrogen. The bacteria which develop on the roots

of different plants are distinct and different species, they

develop from germs or spores. Clover nodule bacteria come

from spores of that bacterium ; they can not come from the

bean nodule bacteria any more than clover seed can grow

from beans. Practicallv and fortunatelv, clover nodule bac-

teria are probably found in all soils, because clover has been
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so long cultivated that they have become everywhere dissem-

inated. The same is true of the bacteria developino; in the

roots of common beans and peas. This is not likely to be the

case with the bacteria developing upon the roots of such

crops as are new in any particular Ipcality. Thus, for

example, the soya bean upon the grounds of the Storrs

School experiment station was a failure— clearly being

unable to appropriate nitrogen from the air— until the

appropriate bacteria were procured from Amherst, when a

seemingly magical change was produced. Attention is called

to this fact to emphasize this point : farmers should not l)e

too easily discouraged in their trials of new leguminous

crops ; they may succeed poorly at first, on account of the

comparatively- small number of their nodular bacteria pres-

ent ; Init may later prove profitable when these bacteria

become abundant, as they generally will in the course of a

few years.

I knew nothing about these bacteria when I brought the

soya bean from Japan, but most fortunately I brought some

dust that got on the beans when they were being threshed,

and I evidently brought the bacteria, because I had plenty

of them after a few years in the soil at Amherst. AVhile I

do not know the history of Professor Phelps' soya bean, he

was unfortunate, evidently, in the first place, in not getting

the bacteria with the seed. I say this because, if you do

not have very good success in growing leguminous crops in

the first few years, you should not become discouraged,

because in a few years the bacteria will become abundant.

They have great reproducing power.

As a fourth condition to the profitable utilization of the

leguminous crops, I have indicated that they should be

ofrown on soils containino* but a small amount of available

nitrogen. It appears to be a fact that when there is a sufii-

ciency of available nitrogen in the soil, they make little use

of that from the air. They can apparently secure the neces-

sary nitrogen from an availal)le store in the soil at less

expense of energy than is required to take it from the air

;

and, if you will allow the expression, they appear to be lazy,

like the rest of us, and will not take two steps to get what is

at hand after one. We must grow leguminous crops, then.
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in soils poor in available nitrogen, and should not apply

nitrogenous fertilizers to them in any considerable amounts.

Beyond a supply sufficient to give these crops a start,

nitrogen placed before legumes is practically thrown away.

The withdrawal of nitrogen from the air through the

agency of the legumes may be made an important factor in

the maintenance of the fertility of our farms. This is true

whether we plough under such crops, or feed them, carefully

saving and applying the resulting manure ; and I regard the

latter plan as generally preferable. Every crop we grow has

two values,— a food value and a manurial value. Plough

the crop in, and we get the entire manurial value. Feed it

wisely, we get the full food value, and besides, in the ex-

creta, four-fifths of the manurial value. Food value plus

four-lifths the manurial value minus the cost of handling

crop and manure under conditions prevailing in Massachu-

setts will generally be greater than the full manurial value

;

hence the wisdom of feedino- rather than turninty under a

crop which farm stock will relish. There are of course,

exceptions ; but as a general rule I would pasture or cut and

feed green crops grown either for nitrogen conservation or

as nitrogen gatherers.

It should be remembered also, that the manurial effect of

the roots and stubble of a green crop is always considerable.

In the case of red clover it has been found that we may
under favorable conditions cut and carry off hay crops which

may contain two hundred pounds of nitrogen, and still there

will be more nitrogen in the surface soil (including clover

roots and stubble) than was present before the clover was

planted. This seems very much like " eating one's cake and

having it too."

Manures.

In taking up that part of my subject dealing more

particularly with the use of manures and fertilizers as agents

for the maintenance of soil fertility,— on the whole by far

the most important part, — it seems appropriate to speak

first of manures, as these constitute a home resource upon

most of our farms. As farmers f have no doubt you all

appreciate at their full value the various forms of manure,

and it may seem in a measure unnecessary to spend valuable
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time in considering them
; yet, in the hope that my remarks

may set some of you to thinking and experimenting, and at

the risk of bringing " coals to Newcastle," I propose to offer

a few suggestions and remarks upon the saving, handling

and use of manures.

We sometimes read and hear language which would lead

one to think that in the minds of some there exists a notion

that there is something of a conflict between manures and

fertilizers. This is far from my idea upon this question,

and I doubt not most of you will agree with me. It is

clearly the part of wisdom first to make the utmost of home
resources. There may be crops or there may be soils or

fields for which under certain circumstances it is preferable

to use fertilizers rather than manures ; and of course when
one must purchase the elements of fertility it is an important

question whether they can be more cheaply obtained in

manure or fertilizer, and I believe the decision must usually

be in favor of the latter, as I shall presently show ; but these

facts really indicate no necessary conflict between the two
classes of materials. There is clearly room enough for both.

With an average of only about one ton of hay, thirty-two

bushels of corn and about one hundred bushels of potatoes

per acre in this State, in face of easily possible yields of

three tons, seventy-five bushels and two hundred and fifty

bushels respectively, it will not be denied that there is place

enough for both manures and fertilizers.

In the remarks that follow I shall deal principally with

manure made from cattle, chiefly milch cows ; and I shall

refer to this as farm-yard manure, as I think is the usual

custom. The manure from horses I shall refer to as stable

manure ; that from sheep and hogs will not be specially

referred to.

Manure more Complete than Fertilizer.

At the outset it must be pointed out that manures are

more complex in their composition than fertilizers. They
contain all the elements found in plants, while fertilizers as

a rule do not. Besides. the nitrogen, phosphoric acid and

potash, manures, as has been stated, contain lime, magnesia,

soda, silica, chlorine, sulphur, iron, etc. AYhether this fact
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does not render the manure more valuable for continuous

use is a question to which I shall later recur.

The value of manures varies with numerous conditions,

most important amonji' which are the nature of the food of

the animals from which it is made, and the method of hand-

ling and saving. To illustrate these points, I wish to call

your attention to a few analytical results.

Composition of Manure.
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much poorer particularly in nitrogen and potash. This in-

feriority may in part l)e due to differences in feed ; but I

believe it is in a greater degree the result of imperfect

methods of saving and handling.

The fio^ures marked '
' Amherst " are the average results

of the analyses of twelve samples of cellar manure made
from the college herd of milch cows. The cellar was well

drained, so that there was no foreign water, and the bottom

was cemented and the walls pointed, so that there could have

been little or no loss of liquid. It will be noticed that the

most important difference between this and the average of

all the manures is a considerably larger percentage of potash.

This difterence we can readily understand, when we know
that a large part (usually about four-fifths) of the total pot-

ash excreted by animals is in the urine, which, under condi-

tions existing on many farms, is allowed in part to run to

waste. The results of the analyses of the liquid from the

gutter in a cow stable afford evidence of this. This liquid,

though ninety-three per cent water, contains more than

twice as much potash as average farm-yard manure. The

same results enable us also to understand in part why so

many manures are poor in nitrogen. It will be noticed that

this liquid manure contains more than twice as high a per-

centage of this element as average manure. It is well known
that manures suffer loss of nitrogen also through the escape

of ammonia into the air when it is allowed to heat in loose

piles. We cannot, therefore, wonder that they are fre-

quently very poor in this element.

My remarks make sufficiently evident, perhaps, the pre-

cautions necessary to prevent unnecessary loss in the manure

pile. They must be such as to prevent loss of urine, leach-

ing and rapid fermentation or heating. The first two of

these conditions are secured in a perfectly drained and

water-tioht cellar for the accumulatinij manure, and the third

by keeping hogs thereon. These animals will keep the pile

so compactly trodden that it will not heat rapidly. Of
course the liberal use of absorbents, such as dr}^ earth or

muck, sawdust, plaster or kainit, may be made to contribute

to the desired result.

So far as the amount of labor and the preservation of the
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vuluable elements in the manure are concerned, this plan,

still by far the most common in this State, leaves little to be

desired. But its effect ujjon the health of the cows in the

stable above and upon the hogs in the cellar itself are such

as to lead me to condemn it, at least if the cellar is closed

ou all sides. The bad consequences of this system can be

much lessened bv the liberal use of absorbents and chemicals,

such as plaster and kainit, both in the stable and in the

cellar, and by the frequent removal of accumulated manure.

My preference, however, is to keep cattle in a wing con-

nected with the hay barn, and without a cellar underneath.

The floor should l)e tijiht, and the drainage from the auttcr

behind the cattle should be conducted to a water-tight cistern

outside. An excavation at the outer end of this wing will

permit the backing up of a cart or manure spreader on such

a level that the manure can be dumped directly into it from

a barrow or overhead trolley car. This plan would doul)t-

less prove inconvenient where only a small herd is kept, and

sometimes impracticable upon a large place. For these rea-

sons I should prefer to provide a shallow, cemented basin,

protected by a shed roof, so that the manure might be

allowed to accumulate for a few weeks, if desired. AVhen

the herd is large, however, the labor of handling manure—
and it is this item that makes it cost— can be reduced to the

lowest point by the plan of dumping into a cart or manure

spreader, and then applying directly to the field.

And this leads me to say that I lielieve most fully in the

plan of applying manure to the fields as fast as made, in so

far as this course is practical )le. It is difficult to keep it

Avithout loss, or injury to the health of our stock. I would

generally fall-plough the fields to l)e manured, and then dur-

ing the fall and winter months get out and spread the

manure as made. The experience and observation of many
practical men has convinced them that this is the best plan.

Under this system the soluble constituents of the manure are

washed directly into the soil ; and ammonia is not formed

with such rapidity as to be driven into the air in any con-

siderable amount. The manure as it lies ui)on the surface

does not heat, it can hold considerable anmionia, and every

rain or meltiuo: snow dissolves and carries -into the soil what
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has been formed. It is clearly advisable to apply during

the winter to the more level fields ; but even on those with

considerable slope, if ploughed across the slope in the fall,

there will be little wash. The dressing of manure will help

to prevent it, as well as to protect soils of the lighter class

from the loss of fine particles by the action of wind.

The portion remaining upon the surface in spring has lost

most of its virtue, and it may either be worked in with the

harrow or ploughed in, as circumstances render advisable.

It should perhaps be pointed out that a heavy application of

manure while the soil is frozen will hinder the comino; out

of the frost in spring, so that it may be inexpedient to follow

this plan where early garden crops are to be raised.

The plan of hauling out manure during winter and early

spring, and putting into large heaps, to be forked over and

later spread, has little to recommend it for the common
farmer. It of course improves the mechanical condition of

the manure, but it involves much labor, and the pile under

ordinary conditions is subject to loss through leaching and

fermentation. Let an}^ farmer who has been accustomed to

follow this practice try the plan I recommend, and I believe

he will become convinced of its superiority.

Use Manure and Fertilizer Together.

Upon most of our farms the supply of manure is in-

sufiicient. The majority of farmers use some fertilizer. It

is generally wise for the ordinary crops of the farm to use

these in connection with each other, rather than separately.

The physical effect of the manure is generally desirable, and

cannot be obtained by the use of fertilizers. It prevents

in a measure the cohesion of the particles in heavy clay, and

thus lessens the prolmbility of baking and cracking, and it

seems to increase the capacity of the lighter soils for moist-

ure. The constituents of manure are also in many cases

less promptly available than in fertilizers. It is desirable to

employ the latter to give the crop a quick start. And,
finally, the manure is more complete in its composition than

the fertilizer. The manure replaces at least in part the soda,

magnesia, silica, etc., removed in crops, while most fer-

tilizers do not.
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We may, it is true, raise crops for many years by supply-

ing the three elements nitrogen, phosphoric acid and potash

(incidentally lime is applied with the phospate). Lawes

and Gilbert have raised wheat fifty consecutive years on the

same land on ammonia salts, superphosphate and sulphate of

potash ; and at the present time the yield is nearly as great

on this land as on that which has received fourteen tons

vearlv of farm-yard manure for the same length of time : but

the yield on the fertilizers now begins to show a tendency

to fall of, and there can be no doubt that the more complete

composition of the manure is proving an advantage. Of
course in such materials as common salt, sulphate of mag-

nesia, etc., we may replace, if considered desiral)le, the

soda, magnesia, etc., carried oiF in the crops; but even such

replacement would leave us without the physical eflect of

manure,— an effect which we may, it is true, in part secure

by turning in a green crop. Under many systems of

cropping, however, green manuring is inexpedient. You
cannot afford to give up the land for it. You have got to

keep the land producing something you can sell.

For potatoes, because this crop is generally cleaner and

freer from disease on fertilizer only, I would make an excep-

tion to the general rule ; and I should also except most of

the crops involving much hand labor, such as onions,

because there are less weeds where fertilizer alone is applied.

In the case of a field lying at a great distance from the barns,

there is also an evident saving in depending upon fertilizers

alone.

Fertilizers.

Having thus stated in outline my ideas as to the saving,

handling and application of manures, we may take up the

consideration of fertilizers as a means of keeping up soil

fertility. Under this general name are included a very large

number of materials of very diverse characters. You will

not expect me to take up each in detail ; here, as with other

parts of my subject, I can deal only in outline. It will be

an advantage to adopt some classification of fertilizers, and

for my present purpose, though not strictly scientific, I shall

speak of them under the following heads : phosphates,

special complete fertilizers, and raw materials or chemicals

;
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and the latter will be subdivided under three heads, accord-

ing to the leading element furnished, viz., nitrogenous, phos-

phatic and potassic materials.

PJiosphates generally called for hy Buyers.

I have little doubt many of you, when thinking of

purchasing a fertilizer, still from force of habit feel inclined

to call for a phosphate or superphosphate. This is perhaps

natural, for the superphosphate was the first manufactured

commercial fertilizer, and for many years the only one ; and

this is my reason for having taken as my general head the

term " phosphates." Superphosphate, when first made, was

a definite article manufactured from bones. It supplied

phosphoric acid and a little nitrogen. Now the term^" phos-

phate " means almost anything. Little by little, as chemistry

shed its light upon the subject, and the wider needs of plants

became understood, phosphates were amended or improved

by the addition of now one ingredient, now another. To-day

a phosphate may be a material furnishing phosphoric acid

alone ; it may furnish either nitrogen or potash in addition,

or it mav furnish both these with the acid. Of course the

guarantee of composition enables the farmer to learn, if he

will, what he is buying ; l)ut I regard it as an unfortunate

state of affairs that a term such as '
' phosphate " should not

have a more definite meaning. At present, if one desires to

purchase a material furnishing phosphoric acid alone in

available form, he must use such terms as acid phosphate,

plain superphosphate, dissolved bone-black, etc.

Special J^erdlizers.

A special fertilizer is one claiming to furnish the nitrogen,

phosphoric acid and potash in the best proportions and in

the best coml)inations for some particular crop or a few

somewhat allied crops. Thus w^e have special corn fertil-

izers, potato fertilizers, onion fertilizers, tobacco fertilizers,

etc. ; and of most of these we may find a considerable num-

ber of brands upon the market. Most of you are aware

that Prof. Levi Stockbridge was the pioneer in introducing

this system of fertilization ; and you are equally aware that

he has had numerous imitators. This system undoubtedly

constituted a distinct advance in the the practice of feeding
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our crops. It was a commendable effort to adapt the food

to the appetite of the plant. In so far as the system is

based on the composition of the crop to be produced, it can-

not be regarded as wholly scientific. The soil as well as the

crop should be considered. The soil contributes to the food

of the plant, and soils naturally vary. The peculiarities of

the crop should also be taken into account. Plants differ

widely in their ability to forage for themselves. Some are

like Devon or Ayrshire cows,— able to fatten on scanty

pasturage ; others are like Shorthorns, who require abun-

dance of rich feed at hand. Thus the potato, for example,

is a poor feeder. Indian corn is a far better forager. The

season during which the plant makes its chief growth also

affects the necessity of supplying the different elements of

food, particularly the nitrogen. The grass crop, for example,

does not withdraw from the soil an exceptionally large sup-

ply of nitrogen. In four tons of English hay there are 113

pounds ; in 100 bushels of corn and three tons of stover

there are 163 pounds
;
yet for the grass it is best to apply

considerable nitrogen in available form in early spring, while

for corn a large application of available nitrogen is not gen-

erally required.
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I will call your attention to these figures tor a moment.

Let me say in advance they do not show the yield ; they

show simply the increase caused by the fertilizer used. You
will notice the letters,— "N.," which stands for nitrogen;

"P. A.," for phosphoric acid; "Pot.," for potash. In

supplying nitrogen' we have used nitrate of soda at the rate

of 1()0 pounds to the acre. In supplying phosphoric acid

we have used dissolved bone-black at the rate of 320 pounds

per acre. In supplying potash we have used muriate of

potash at the rate of 160 pounds per acre. There are

many valuable points shown by these figures. They refer

to an acre of land which has been for six years under the

same management. Upon one section of the field we have

been applying nitrogen, as indicated by the letter " N.," for

six years, beginning with 1889. The crop in that year was

corn ; in 1890, corn ; in 1891, oats ; in 1892 and 1893, grass

and clover; and in 1894, corn.

The figures in the column headed " N." show the amount

of increase in the crop which resulted from applying nitrate

of soda alone. You will see the figures for the first two

years for corn are small ; in the second year there is an

actual decrease. That does not necessarily mean that the

nitrate of soda was injurious. The crop was smaller where

it was used; but I believe that result was due to other

causes. The nitrate of soda simply has no practical effect

in increasing the corn crop. But in the next year for oats

there is an increase of 15 bushels of grain and 950 pounds

of straw. In the next year with o-rass and clover there is

an increase of 640 pounds to the acre in the first crop, and

in 1893 an increase of 1,023 pounds. You will notice that

there was very little eft'ect upon the rowen crop from nitrate

of soda in either year. Its effect upon the first crop is great,,

but its virtue is soon spent. It does not benefit the rowen

crop.

Phosphoric acid is at a disadvantage all the way through,

— a very small increase in the corn crop the first two years,

no efl'ect to amount to anything on the oats, and very little

effect on the hay, or the last year on corn. There was a large

increase in corn each year with potash. This last year,

where this laud now for six years has had yearly only
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muriate of potash, we got an increase of 20 bushels of corn

to the acre.

The nitrogen and phosphoric acid together did not do

much good until oats were the crop. There is an increase

of the first crop of grass in this column, due no doubt to the

nitrogen, but no increase of rowen. There is no increase in

corn for the year 1894 in this column, for there is no potash.

In the next column nitrogen and potash come in, and you

see the corn crop is largely increased each year. On the

oats there is an increase due to the nitrogen. On grass we

have an increase in the first crop, due to nitrogen, 1)ut com-

paratively little increase in the second crop.

The efi'ects shown in the next column, where phosphoric

acid and potash were used, are similar to those produced

where potash only was used.

Then we have nitrogen, ^jhosphoric acid and potash, and

here we see potash again produces its efiect on the corn.

The nitrogen in this combination produces also a large effect

on the oats and the grass.

The effect of potash on grass and clover all the way
through should be noted. With potash alone there is not

much increase in the first crop, but a large increase in the

second. This is because potash favors the growth of clover,

which makes the rowen. Where nitrogen and potash are

used the two crops are nearer together, but there is a moder-

ately large increase in the rowen. Here, where the nitrogen

and potash were used, it was the nitrogen that gave us the

increase in the first crop, and there is also a moderate

increase in rowen, due to potash. Where we have used

phosphoric acid and potash there is a larger increase in

rowen Init little increase in the first crop, because there is no

nitrogen.

My chief ground of criticism of special fertilizers as we

find them lies in the fact that their composition is not

what it should be. Almost without exception they con-

tain too large a percentage of phosphoric acid, and too little

of either nitrogen or potash or of both of these. To obtain

as much potash as he requires, he who depends exclusively

upon special fertilizers must purchase much more phosphoric

acid than is necessary. Permit me to call your attention

to figures which illustrate this point :
—
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Averages of Special Fertilizers.

Nitrogen

(percent).

Phosphoric

Acid

(per Cent).

Potash

(per Cent).

Twenty-one potato fertilizers,

Four corn fertilizers, .

Four grass fertilizers, .

2.7

2.8

3.9

10.4

12.4

8.9

5.7

4.0

4.9

These figures are computed from figures given in the last

annual report of the State Experiment Station, and every

analysis for these crops except one for potatoes and one for

corn was included ; these varied so widely from the others

that it was thought best to omit them.

I left them out because they contained so much potash

they were not fairly representative. In taking the amount

of phosphoric acid I have taken the total. Some w^ould say

I ought to have included only the available phosphoric acid

;

but the available in most special fertilizers is a very large

proportion of the whole, and I thought it best to take the

whole.

From the same report I take the following figures :
—

Relative Proportion of Phosphoric Acid, Potash and Nitrogen.
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I leave it for you to judge whether these figures indicate

that special fertilizers are correctly proportioned. In forni-

ino; a conclusion it is desirable to take into account also the

composition of soils, and here I ask your attention to the

figures showing partial composition previously given. It

will be seen that there is considerable variation. In a num-

ber of instances there is much less potash than phosphoric

acid, but in some cases the opposite is true. It should be

remembered, however, that these figures do not necessarily

indicate the requirements of the soil ; and it so happens that

experiments with corn, potatoes, oats and grass upon the

Amherst soil and with corn upon the same soil as the

Agawam " plain" at Westfield have demonstrated that pot-

ash is the more essential of these two constituents for these

two soils.

Experimental Evidence.

And this leads me to say that we are not obliged to depend

upon theoretical reasoning to prove the greater need of pot-

ash on most of our soils and for most crops. Experiments

in various parts of New England by many difterent men
have shown this to be the case in the majority of instances.

Dr. Goessmann's work indicates it, and in his published

writings he advocates it. From his last report I quote the

followhig in relation to garden crops : "A mixture contain-

ing the proportion of twenty-five per cent potassium oxide,

tv/elve per cent phosphoric acid and twelve per cent nitro-

gen deserves a careful trial." I may be pardoned for calling-

particular attention to some of the more important results of

the experiments carried out under my direction during the

last six years in various parts of this State. They indicate

in a striking manner the surpassing importance of potash as

a fertilizer for corn, potatoes, beans, oats and clover. The

greatest number of experiments relate to corn, and the aver-

age results of twenty-six experiments are as follows :

Increase per Acre produced by Different Elements.

averagks ok twentv-six

Experiments.
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Here ]'8 twice as much increase caused by potash as by
nitrogen, and about four times as much as that caused by

phosphoric acid. These experiments have been scattered

all the way from the east to the extreme west of the State.

I shoukl not be justified in conchiding, from the results of a

single acre in Amherst, that corn fertilizers should gener-

erally contain so much potash, because potash has produced

a far greater eftect in the increase of the corn crop than

either nitrogen or phosphoric acid ; but in this case there

have been so many experiments with similar results that I

feel pretty sure that I am right.

With rare exceptions the results have been similar to those

indicated by these figures, and in a majority of instances

still more favorable to the potash. The results for potatoes

have been of the same character, but less marked. In the

case of clover they have been decidedly in favor of potash.

I may remark here, though I shall refer to this again, that

for grass nitrogen appears to be the most important. I

must not, however, dwell longer upon this part of my sub-

ject. I have said enough to indicate that I do not believe

the best way to keep up the fertility of our farms is to buy
and use special fertilizers. Good crops have undoubtedly

been raised upon them, but I believe usually at an unneces-

sarily large expense for fertilizer, because of the excess of

phosphoric acid for which the buyer must pay.

Reasons why Potash is Deficient.

That potash, more frequently than phosphoric acid, is

relatively deficient in soils, is the natural result of known
causes. First, most farmers in beginning^ to use fertilizers

employed superphosphates, which contained no potash.

Other materials commonly used were fish, bones and Peru-

vian guano, the first two being entirel}-, the latter almost

totally, deficient in })otash. It is true that wood ashes were

somewhat used, l)ut the supply was small, and the soap-

makers often extracted most of the potash. I have shown

that the special fertilizers of to-day are most of them rich in

phosphoric acid and poor in potash, and many of you are

using phosphates entirely. Second, all of our important

crops take much more potash than ])liosi^horic acid from the

soil. Third, it is the potash to a far greater extent than the
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phosphoric acid which has been subject to loss in our farm-

yard and stable manures, because voided in the urinCo

Fourth, the practice of late so common, of buying concen-

trated feeds like bran, cotton-seed, linseed, oats, etc., for our

cows and horses, enriches their excrements greatly in phos-

phoric acid and nitrogen, but not in potash. In view of these

facts, can it be wondered that our crops generally show a

greater benefit from potash than from phosphoric acid appli-

cation ?

It should not, of course, be understood that the latter is

unnecessary. It is usually required, but not in the propor-

tion in which it exists in special fertilizers.

Advice to Those using Special Fertilizers.

Many of you will doubtless continue to use special fertil-

izers. I have nothing to say against it. You do not

believe you can study out anything better, or you fear the

labor involved in the mixing of the materials. Upon such I

would urge an experiment. On a part of your field, in

addition to your special, use some material furnishing addi-

tional potash. For all the common crops except potatoes

and tobacco this may be the muriate in amounts of from one

hundred and twenty-five to two hundred pounds per acre ; for

potatoes, use high-grade sulphate at about the same rate.

Here I will tell you an incident. The superintendent of

the State Farm at Monson came to me last spring in

Amherst, and said he would like to consult me as to raising

potatoes. He said he had bought a special potato fertilizer.

I said, " If you have bought that, of course you want to use

it. My advice to you is to use in connection with it about

one hundred and fifty to one hundred and seventy-five

pounds of high-grade sulphate of potash. Put it on alone,

scattering it widely along the drill,— or mix it beforehand

with your special fertilizer. If you are going to use one hun-

dred and fifty pounds of that, mix in some of this high-grade

sulphate with it, and put it on together." He said to me
afterwards, " I left out the potash on a part of the field, just

for a test, and, while I have not been very exact in measur-

ing, I am fully convinced that where I used potash the crop

was forty per cent better than where I did not use it ;
" and
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he said that he had been am})ly repaid for the expense and

trouble of coming to Amherst.

Raw Materials and Chemicals.

Eitlier of the terms "raw material" or "chemical," as

applied to the numerous substances most of which furnish

but one or two of the important elements of plant food, is in

a certain sense ina|)propriate. ]\Iany of them are directly

incorporated in mixed fertilizers. They are no more "raw"
before mixing than after. Dried blood and dry ground fish

are examples. The term "chemical" is appropriately

applied, perhaps, to substances like muriate of potash, sul-

phate of potash and nitrate of soda, which have been subjected

to a chemical process of manufacture before being put upon

the market ; but these are chemicals to precisely the same

extent after mixture in the complete special feililizers. They
do not undergo any further chemical change. They are

simply mechanically mixed with other materials. I prefer

the term "unmixed fertilizers." All may properly be

included under this single head, for all have a fertilizer

value. They differ, indeed, very widely in their degree of

availability, as well as in other qualities. Some are almost

entirely unavailable, such, for example, as leather and

apatite. These might properly be called "raw," because it

is best to subject them to special treatment before applying

them to the land. Others, like nitrate of soda and super-

phosphates, are immediately available. Between the two
extremes we have every possible degree of availability. I

shall consider separately materials valuable chiefly for

nitrogen, for phosphoric acid and for potash.

NiTROGEx Fertilizers.

Some of the more important materials which are used

chiefly as a source of nitrogen mentioned in the probable

order of their availability are nitrate of soda, sulphate of

ammonia, dried blood and flesh meal. Besides these there

are a number of animal sul)stances rich in nitroofen but also

containing consideral)le phosphoric acid. The more im-

portant are dry ground fish, tankage and bone meal.

Cotton-seed meal, though less generally used, except by
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tobacco ofrowers, should also be mentioned. Anv of the

above materials may sometimes be wisely used by the farmer

as sources of nitrogen ; and in determining which to pur-

chase, the price of a pound of nitrogen should be one of the

leadino; factors considered. The value to the farmer of a

pound of nitrogen in these various materials may not be the

same in all. If wisely used, the more available are generally

the more valuable ; but since the more available nitrogenous

fertilizers are also more lial^le to waste by leaching, this is

not the invariable rule. Many would prefer sulphate of

ammonia and dried blood to nitrate of soda, because they are

less subject to waste. It does not answer to make a heavy

application of nitrate of soda in early spring to a slow-

growing crop. For this reason I generally advise the use of

a mixture of materials. Nitrate of soda may be used alone

by making several small applications, but it is generally less

expensive to make one application of mixed materials.

As a means of feeding a c-rop with nitrogen I would use a

mixture of nitrate of soda, dried blood, fish or tankage and

bone meal. At present prices, however, it should be

remarked that nitrate of soda is one of the cheapest sources

of nitrogen in available form.

Other materials furnishing nitrogen, such as horn and

hoof waste, wool and hair waste and leather, should be left

to the manufacturer. Their action is so slow that it is inad-

visable for the farmer to purchase them.

Phosphokic Acid Fertilizers.

The more important of these, also mentioned in the prob-

al)le order of their availability, are superphosphates (includ-

ing dissolved bone-black), tankage, dry ground fish, phos-

phatic slag, 1)one meal, Florida phosphate. South Carolina

phosphate, phosphatic guanos and apatite. Cotton-seed

meal may also be mentioned as of considerable importance in

some localities. Tankage, fish, bone meal and cotton-seed

meal, it will be remembered, have been mentioned as also

furnishing nitrogen. The others in our list furnish only

phosphoric acid. In selecting from this list, the availability

and the cost of a pound of phosphoric acid should l)e the

points considered. In general, the more availaljle the higher
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the cost. A pound of soluble phosphoric acid in super-

phosphates costs til)out six and one-half cents. A pound

of acid almost entirely in insoluble form, as in South

Carolina rock, can be bouiiht for about three cents. If

required for immediate use by the plant, the farmer must

pay the hio:her price ; but if he can buy and apply in advance

of present need, he may effect a saving by buying the

cheaper form. Nature will in the course of a few years

render it available.

Dr. Goessmann's special phosphoric acid experiments are

of interest in this connection. Without going into details, I

may say that his plan is to apply equal money's worth of

phosphoric acid in different materials to plats of land liber-

ally supplied with nitrogen and potash. The materials

selected have been dissolved bone-black, South Carolina

phos})hate, Florida rock phosphate, INIona guano and phos-

phatic slag. According to the system followed, two or three

pounds of phosphoric acid in the cheaper natural phosphates

have been applied for every one pound in the bone-black.

This experiment began in 1890, the crop being potatoes.

The dissolved bone-))lack gave the largest crop, but was

followed closely by the South Carolina phosphate and the

phospliatic slag. In 1891 the crop was winter wheat. The

South Carolina phosphate, Mona guano and the slag each

gave a larger yield of grain than the bone-black, but the lat-

ter gave considerably more straw than either. In 1892 the

crop was serradella. The plats in the order of their yield,

beginning with the largest, were : phosphatic slag, Mona
guano. South Carolina phosphiite, dissolved bone-black and

Florida phosphate. The last-named, however, received no

phosphate the previous year. That plat the first year re-

ceived apatite, but the second year it was not possible to get

any apatite, and therefore no phosphate was applied. In

1893, the crop being corn, the order of yield of graiii was

:

Mona guano, South Carolina phosphate, dissolved l^one-

black, phosphatic slag and Florida phosphate. Both the

slag and the Florida phosphate stood relatively much higher

in yield of stover. During the past year the field has been

in barley without the further application of phosphates, and

the order of yield has been : phosphatic slag, Mona guano,
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South Carolina phosphate, dissolved hone-black and Florida

phosphate. This result is similar to that of preceding- years.

The essential point to be noted in connection with these

experiments is, that while at first the dissolved bone-black

gave the largest yield, in the second year, even, the cheaper

natural phosphates exceeded it, and have exceeded it every

year since. No one will doubt that they will continue to

exceed it for several years if the land be left without the

further application of phosphates, for they have been used

(at the same cost) in two or three times greater amounts.

Potash Fertilizers.

The more important of these are sulphate of potash,

muriate of potash, kainit, potassium and magnesium sul-

phate and wood ashes, the latter supplying also phosphoric

acid. More recently a double carbonate of potash and

magnesia is being oft'ered from Germany. It is claimed to

be very superior for tobacco and fruit crops. This is the

same compound of potash which comprises the most valuable

portion of wood ashes. In all of the materials named the

potash is quite promptly availal^le ; a portion of that in the

ashes is the least so. At present prices the muriate of

potash is the cheapest source of this constituent, and it may

l)e safely used for most farm crops. My experience indicates

that for the potato the sulphate is superior, producing the

larger yield, and of superior quality. My method of judg-

ing of the quality was this. I had an assistant select

samples of potatoes raised on muriate and on sulphate. He
sent a peck of each kind to the families of President

Goodell and Professor Maynard, to my family, and took a

peck of each kind home to his mother. In each case none

of us knew what we were testing. The experiment was

continued three years, and as the result, in 1891 each family

said unhesitatingly that the potatoes raised on sulphate were

far better than the others, being more mealy, whiter and of

better flavor. The next year none of them could tell the

difference. This year they were unhesitatingly of the

opinion that the sulphate potatoes were much the best. The

seasons of 1898 and 1894 w^ere very dry. In dry seasons

muriate might produce potatoes of a very fair. quality, but
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when there is much moisture sulphate will produce a much
better quality.

There is some evidence that the muriate, if applied during

the autumn or winter, will answer equally well. 1 have

planned to test this point the coming season. I am aw^are

that many prefer ashes as a source of potash, and it is doubt-

less true that their physical and chemical effect on many
soils gives them an advantage. When, however, one is

looking for a material which will furnish available potash

for least money, he cannot afford to take ashes. The potash

in them generally costs about eight or nine cents per pound.

In the muriate it can be bought for about four and one-

eighth cents per pound.

How TO KEEP UP Fertility with Fertilizers.

In summing up the whole question of the best method of

using fertilizers, I have to say that I am strongly impressed

with the wisdom of the plan proposed by Wagner, which you

will find described at length in a translation by Dr. Chas.

Wellington, pul^lished in the Agricultural College report

for 1890. Stated as briefly as possible, the plan is as fol-

lows :
—

Since phosphoric acid and potash are retentively held by
soils, it is recommended to apply these liberally during a

series of years, selecting for the purpose the cheapest forms,

with a view to accumulating a reserve or working capital of

each. It should be remembered that a very large excess

of either may prove injurious. There is, however, little

danger that the average man who depends upon the farm for

a livelihood will apply enough to be harmful. Continue

this lil)eral yearly application as finances make possible,

until a simple experiment, that is, leaving it out on a jjart

of the field, shows that a further application will produce no

increase in the crop. Thereafter from year to year aim to

apply a little larger amount of each than the crop removes

from the field. This very slight excess may serve to cover

any possible loss of any constituent.

I would advise the opening of an account with each field.

On the one side charge it with the food applied ; on the

other, credit it with the plant food recovered in the crop.
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You will look for a close agreement between the two sides

only in case of the phosphoric acid and potash. The nitro-

gen, you remember, is subject to waste. You think such an

account will involve much labor, but you are mistaken. The
Experiment Station publishes already reports which make it

simple. The matter can, however, be still further simpli-

fied, and doubtless will be. Let the station issue tables

which show how many pounds of nitrogen, phosphoric acid

and potash there are in one hundred pounds of different fer-

tilizers ; how many pounds in a cord of manure ; how many
pounds in one hundred bushels of grain, vegetables, etc. ;

how many in one ton of hay ; and, knowing what you apply

and the crop harvested, there is not one of you but can fill

out the account at a glance. Set your boys and girls to

work upon it. It will provoke thought, both in them and

in you . It will be as serviceable in its field as a cash account

is in regulating expenses.

I cannot tell you how to make the two sides balance. If

we knew, farming would be royally profitable. The plant

food in one hundred bushels of potatoes can be purchased for

about five dollars ; that in all other important crops for a

figure much below their usual value. There is ample margin

to cover interest, taxes and labor. It is because we waste so

much that our crops are unprofitable. Let us adopt means

to know just how much w^e are throwing away. When we
understand in what the leak consists, and how great it is,

we shall set to work the more earnestly to prevent it.

I would keep the account with nitrogen as well. Here,

however, is a leak— toward the sea— that perhaps we shall

never be able to entirely prevent. Wagner says that we
must expect— even on land where there is an abundance of

phosphoric acid and potash— to apply three pounds of

nitrogen for every two recovered in the increase in the crop.

I hope we shall some day be able to do better. Let us know
the exact size of the leak in our own farming operations. I

fear most of us pay more than three for two.

In feeding crops with nitrogen we must always keep in

mind that the soil does not lono- hold this element. This has

already l)een stated, but the matter is of much importance.

In providing for the crop of any season, combine quick and
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slower acting materials as a rule ; or, if you decide upon
nitrate of soda, apply half at planting, one-fourth when the

crop is one-quarter grown, the balance when it is half grown.

As for the amount to use, until we learn how to do better,

ai)ply once and a half what the increase expected in the crop

will remove, except for legumes ; for these use but a very

small amount to give them a start ; force them to draw from

the air.

General Rules.

For corn, potatoes, clover, peas and beans make potash a

prominent constituent of the fertilizers used. For grass,

and in general for all crops which start into growth very

early in the spring, use nitrate of soda freel}-. This is

necessary, for the fall and winter rains wash out of the soil

most of its available nitrogen compounds. During warm
summer weather such compounds are formed hy natural

agencies from the organic matter in the soil, and are ready

in season to feed a late-growing crop like corn. For such a

crop, therefore, it is unnecessary under ordinary circum-

stances to apply a large amount of nitrogen.

Phosphoric acid hastens the ripening of most crops, and a

liberal use of it may be an advantage where earliness is

particularly desirable. It is also, according to Wagner,
particularly essential for all fodder crops.

Summary.

The leading points that I have endeavored to bring out

are the following :
—

1. The productiveness of soils depends in no small

degree upon their physical character.

2. To secure the conditions essential to the best effects

of manures and fertilizers, and to utilize in so far as practi-

able the natural resources of the soil, which are enormous,

good drainage, fall ploughing and thorough tillage are

essential.

3. Soils can hold phosphoric acid and potash; they do

not hold soluble nicroiien. We niav wiselv endeavor to

accumulate a reserve of the two former, but not of the latter

except in the form of organic matter.

4. The culture of suitable crops which can grow late in
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the fall enables us to both conserve and gain nitrogen. The

latter purpose is well served only by leguminous crops, of

which the clovers are the most important. AVe should aim

never to allow fields to lie Imre during the season when the

ground is open. It often pays better to feed crops grown

for this purpose than it does to turn them in. The stubble

and roots have a great manurial value. .

5. So manage as to prevent loss of urine and ammonia

of manures. Apply to the fields when fresh, aiming to

reduce the labor of handling to a minimum.

6. Special fertilizers are not correctly proportioned

;

they contain relatively too high a proportion of phosphoric

acid. If they are to be employed, use potash with them.

7. It is generally best to use manure and fertilizer

together rather than each by itself.

8. Unmixed fertilizers in areat variety can l^e obtained,

and by their use in connection with home-made manures the

farmer can keep up the fertility of his fields at least expense.

9. In the use of phosphoric acid and potash follow the

plan of accumulating a large working capital.

10. For phosphoric acid depend chiefly upon the cheaper

natural phosphates to accomplish this.

11. For potash the cheapest present source is the

muriate.

12. In supplying nitrogen use mixed materials of

difi(erent degrees of availability ; or, if choosing to depend

on nitrate of soda, apply at two or more dift'erent times. Do
not apply nitrogen in large excess of the requirements of the

crop under cultivation.

13. Open an account with j-our fields, charging each

with the plant food applied, crediting w^ith the amounts

removed in the crops. Try to make the two sides of the

account balance. We should be able to do this pretty nearly

for the phosphoric acid and potash ; we cannot expect so

close an agreement for the nitrogen.

In conclusion, I believe in general in broadcast applica-

tion both of manure and fertilizer, and would keep both near

the surface. In some cases a part of the quick-acting

fertilizer may wdth advantage be put in the hill or drill.

For potatoes, drill application of all the fertilizer has given
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a laruer yield than broadcast in three experiments. Tliis

was upon land of moderate fertility.

For croi)s in general, materials supplyins: from forty to

sixty pounds of nitroaeii, from forty to sixty pounds of

phosphoric acid and from sixty to a hundred pounds

of potash will generally give satisfactory results, provided a

system of rotation including some .legume is followed to

furnish a part of the nitrogen. If this is impracticable, con-

sideral)ly more of this element must l)e furnished.

You have perhaps expected that I should give you formulae

for different crops. I do not consider it best to do this. I

do not know your soils, I am unfamiliar Avith your con-

ditions. If you shall desire to know what I have used, and

the results, I can tell you ; but I cannot promise equal

success to you.

Just one more point, and I am done. If plant food is to

be purchased, my experience leads me to believe that

fertilizer will furnish it at less cost than manure. For six

years two plats of land have been continuously under the

same treatment on our grounds at Amherst. One has

received yearly nitrate of soda at the rate of one hundred

and sixty pounds ; dissolved bone-lilack, three hundred and

twenty pounds ; and muriate of potash, one hundred and

sixty pounds per acre. The other has received yearly five

cords of good manure. The crops in the order of succession

were : corn, corn, oats, grass, grass and corn. The increase

In crop due to the use of fertilizer has been worth $124.93 ;

the fertilizer has cost $68.40 for the six years. The increase

where the manure has been used has been worth $153.79;

the manure at five dollars per cord has cost $150. The

chief superiority for the manure has been in the grass crops,

•doubtless because of the more liberal supply of nitrogen.

In six years where the fertilizer has been used we have

applied one hundred and twenty pounds of nitrogen ; where

the manure has been used, we have applied not less than six

hundred pounds of nitrogen. The fertilizer could have been

made to make a much better yield of grass by the use of

more nitrogen.

On the college farm I have for five years been comparing

Tarious mixtures of fertilizers with manure for grass. The
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increase in crop pays for a judicious mixture of fertilizers

;

it has not paid for manure at $5 per cord.

Question. Professor, referring to your table of increases,

doesn't the wet or dry season aftect that rowen to some

extent ?

Professor Brooks. Of course it will affect the total

amount of rowen ; but it is not a question of the effect of the

season, but the effect of these different materials. The fig-

ures on one horizontal line are all for one season. Potash

favors the growth of clover, and that is why when it is

applied there is usually a large increase in rowen. That

is a point worthy of notice, because clover is such a valu-

able crop. Many of you have seen this acre of land when

it was in mixed grass and clover ; and I can assure those

of you who have not, that, if I had given you the clue

before you started, and you had crossed the field when in

grass, you would have told me when you had finished your

trip which plots had received potash, because where potash

had been used there the clover was growing, and where no

potash was used there was no clover.

Question. Do you find deterioration in the quality of

English hay in connection with nitrate of soda?

Professor Brooks. The crop has not been analyzed, but

I have no reason to suppose there would be. The albumin-

oids are among the most important of the constituents of

hay, and science teaches that where nitrogenous fertilizers

are used the percentage of protein or albuminoids is in-

creased. Clover is especially rich in albuminoids or protein,

so that that would complicate the matter, and my first

remark would apply to the efiect upon the grass crop only.

Question. I understand that the effect of the nitrate of

soda is in every case shown only in the first crop, and that it

does not affect the amount of rowen ?

Professor Brooks. Yes, there is very little rowen. Its

effect is all spent on the first crop.

Question. On the other hand, the rowen is increased by

potash ?

Professor Brooks. Rowen is increased every time by

potash. You study the figures a little carefully, and you
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will see that is the case all through. On this grass land

there are four plots which during the six years have not

received anything whatever. They are in difl'erent parts of

the field, and I wish you to remember that the figures repre-

sent only the increase in the yield where fertilizers were

used compared with the plots which received nothing.

Now, one year, 1892, my assistant by accident put some

nitrate of soda on one of these plots which should have

received nothing. For the two previous years I had had a

chance to see what that plot was doing. I had been grow-

ing corn there, and it had not been doing any better than

the other three nothing plots in the acre. By accident, as I

say, he got at the rate of one hundred and sixty pounds of

nitrate of soda to the acre on tliat plot. The result was we

got almost as large a crop of hay there as we did where we

had been using manure every year, but we did not get any

rowen, and we did not get any larger crop of hay the next

year. The yield went right back again where it belonged.

The eflect of nitrate of soda on grass early in the spring is

almost magical. This is an illustration of a principle which

I have stated in ray paper ; but perhaps I had better clinch

the point right here. The effect of nitrate of soda is almost

magical upon every crop which makes its chief growth very

early in the season. That is an explanation in })art why

nitrate of soda has been so beneficial wherever it has been

used on grass and oats. Nitrate of soda for corn is not of

much use, but for oats and hay there is a large increase.

AVhile oats and grass make their chief growth in the cool

spring weather, corn needs hot weather.

Question. Do you recommend applying it early to grass ?

Professor Brooks. Yes, as soon as the grass will begin

to grow ; and I will explain why this should be so. The

rains of the fall and winter leach the soluble nitrogen out of

the soil, and the crops which have got to make their growth

early in the spring must be fed with soluble nitrates. Those

that do not make their best growth until after considerable

warm weather, like corn, can get their nitrogen fi-om the

soil, because natural agencies working on the organic mate-

rial of the soil chanofe its nitrogen into available form. The

following important ditierence in the use of fertilizers you
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should all fix in mind. Feed those crops that grow early in

the spring with nitrates, but to those that make their growth

later the application of nitrogen is less necessary.

Question. Do you buy the chemicals at the college and

mix them yourself, or do you buy those ready mixed, and

apply them?

Professor Beooks. I generally buy the chemicals.

Question. Does the white mustard referred to spread on

the land?

Professor Brooks. No, sir. It is very different from

the black mustard. Black mustard becomes a weed. I have

never seen a single volunteer plant of white mustard on the

college farm, although I have been using it for six years.

If sown the first of August, it does not ripen the seed. It

comes into bloom and makes a splendid pasturage for bees.

There is a buzz and hum all over the field.

Question. Is that seed readily obtained?

Professor Brooks. It can be readily obtained, but it can

be much more cheaply grown. I bought some at first, but I

found if I sowed it in the early spring it would cost but very

little to raise it.

Question. Will cattle eat it?

Professor Brooks. Cattle will eat it readily, sheep and

young cattle particularly. I put the sheep on this white

mustard along about the middle of November.

Question. Would they eat it better if carried into the

barn ?

Professor Brooks. Well, I suppose there would be less

waste, because they trample it somewhat in the field. Still,

it produces large crops. I do not wholly lose that part of it

which is trodden down. I think if you keep sheep or young

cattle, if you are anxious to make the most possible out of

its food value, you can do better than by turning them into

a large field. Have a portable fence, and make them eat

one section down clean, and then remove them onto another

section. That is also important because it enables you to

manure all parts of the field the same. If you turn animals

into a large field, most of their droppings are left in some

favorite place ; but if you move them from section to section,

using a portable fence, you manure the field all over.
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Question. Will it stand frost?

Professor Brooks. No, it won't stand winter. It has

continued to grow until about the middle of November
That is the average for the last six years.

Question. You say the seed can be readily obtained ?

Professor Brooks. Yes ; most large seedsmen keep it.

Question. What is the amount of seed sown per acre?

Professor Brooks. We sow from twelve to sixteen quarts

to the acre, broadcast at the time of the last cultivation of

the corn.

Dr. Twitchell. Is not the percentage of waste greater

when the manure is spread upon the fields through the winter

than if it is allowed to remain in the pile ?

Professor Brooks. I do not think it is, for these reasons.

You will understand me that I am talkins; about fresh

manure, not fermented manure, and the percentage of sol-

uble materials in fresh manure is comparatively small.

Ammonia does not exist in fresh manure. It forms very

quickly if it lies in a loose pile, but spread out upon the

soil it forms very slowly, and moist manure can hold consid-

eral)le of it. I do not think it will escape into the air.

There is no evidence that it does, because every rain that

comes washes it out into the soil. Since you have asked

the question, it is perhaps desirable that I should relate a

little bit of experience in this connection. I should say that

most of our grass land slopes quite a little, and one of my
students asked me (they are very fond of catching a pro-

fessor when they can) if there was not a great deal lost by
this practice ; and one day when the manure was applied

there was some ice and snow in the field, and a sudden

change of weather with rain produced conditions in which

there was considerable water running off the field. Then the

student came and said, "There is a great waste here." I

said to him, " I am as anxious to know the truth as you arc.

Go and get a sample, and have it analyzed." He did so.

Without going into details, in order to make the result

impressive to the class, I calculated the value of a barrel of

such water, and I found that, allowing the full manurial value

of the constituents contained, a barrel full of material which

was washing over the surface was worth one-fifth of one cent.
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Question. Let me ask you how many barrels ran oflf in

a day that way.

Professor Brooks. It is difficult to estimate, but that also

I calculated. Let us suppose it was an exceedingly heavy

rain, two inches, and if I am right in my recollection as

to the value of this material in a rainfall of two inches,

was under two dollars per acre. Now, understand me.

I do not advocate the spreading of manure on slopes

covered with ice. Put it in the winter as far as practicable

on level land, upon grass where there is no slope, and where

there will be no wash, and I have no evidence of any instance

where there is any loss. I have always noticed, where the

manure was put on in the late fall or early winter, the crop

was much better than where it is put on in the spring.

Question. How much loss is there in manure such as

usually comes from Boston ?

Professor Brooks. There is undoubtedly considerable

loss. This Boston manure has in many instances lost a good

part of the urine, which is often let right into the sewer and

carried off, the only object being to get rid of it.

Question. I would like to ask the professor whether he

calls manure made from the stock in summer green manure,

or not ?

Professor Brooks. No, sir ; I should simply call it fresh

cow manure or barn-yard manure.

Question. Would you apply that in the winter, and

not plough it in ?

Professor Brooks. Yes, I would use it for any ordinary

purpose of the farm. We generally put it on as soon after

it is made as we can. I advocate putting it on while it is

fresh.

Question. We are making green manure during the

months of July, August and September. What would you

do with it ? Would you put it on top of the ground ?

Professor Brooks. If the condition of the helds on the

farm permit, I should put it on about as fast as it is made.

If I did not have any fields in condition to put the manure

on, I should be forced to let it accumulate on a water-tight

surface, with a roof overhead. I should want to scatter

on it occasionally an absorbent, such as plaster or kainit,



No. 4.] KEEPING UP FERTILITY. 117

so as to liolp keep the ammonia in it, and I would like also

to keep it trodden down solid, so it would not heat too

fast.

Question. Professor, you know most of these gentlemen

here in the old st^de of farming have been accustomed to let

the manure remain during the winter and get it out in the

spring, and get out only a little at a time before they plough

it in, thinking that there would be great loss. Would you

advise them to harrow or plough it under immediately, or

get it out and spread it, and let it remain until it was con-

venient to plough it in ?

Professor Brooks. That would depend in part upon the

manure. There are manures from which there is quite a

rapid escape of ammonia. If they were spread out and

allowed to remain on the surface, there might be so much

loss it would amount to a serious matter. But not every-

thing that smells bad is manure ; not always when your

dressing has a rank odor does it mean that ammonia is

escaping.

Before this discussion closes perhaps I ought to add just

a word. I have taken the ground that " special" fertilizers

do not as a rule contain a sufficiently large percentage of

potash, while they do contain much more phosphoric acid

than would appear to be required. In justice to fertilizer

manufacturers it seems only right to say that a fertilizer

must not only be made with reference to certain theoretical

proportions of the different chemical elements required by

plants, but must also be so compounded as to remain in

suitable mechanical condition for application. If made with

the proportion of potash and phosphoric acid sometimes

recommended, a fertilizer would be certain to cake. The

excess of phosphate added serves to keep fertilizers dry and

to prevent caking, and is in this way useful. It is fur-

ther undoubtedly true that some manufiicturers now offer

" special" fertilizers much richer in potash than a few years

ago; and it is perhaps true, as they claim, that they have

complied with the general demand for fertilizers richer in

potash to as great an extent as practical and economical

conditions allow. Under the existing circumstances, then,
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it may be unreasonable to expect them to offer at once

fertilizers as rich in potash and as low in phosphoric acid

as I have recommended.

Adjourned to 2 p.m.

Afteknoon Session.

The meeting was called to order by Secretary Sessions,

who called upon Professor Maynard to further explain the

apparatus which he had on exhibition in the lower part of

the building.

Prof. S. T. Maynard. Two of the evaporators which

we have below, the Stahl made in Illinois, and the American

made in Pennsylvania, we obtained for determining whether

it would be profitable to evaporate our waste fruit. We ran

the American last year through two or three weeks, enough to

test it, and this year we have run the three kinds side by side.

These evaporators which are in the room below are too small

for profital)le use except perhaps upon a farm where you have

the help of children and other not very expensive labor.

The results from the tests which we have made are not

wholly satisfactory. We found that we could not evaporate

as much fruit as we could prepare by means of the parer and

slicers which we have, but they will illustrate the different

forms of evaporators which are in use.

For spraying apparatus we have the force pump, the

power pump, the factory pump, as it is called. It sprays

automatically, the power coming from the horses, and a man

riding upon the machine is able to spray potatoes with no

effort except driving the horses. For spraying apple trees

and larger trees it is necessary to employ two men, one man

to drive, the other to manage the nozzle. The barrel pump

is placed in a cart, one man, the driver, pumping, while the

man who walks carries the nozzle, spraying trees, potatoes,

etc. There are two forms of the Douglass pump, made at

Middletown, Conn., which are adjustable to the side of a

barrel. The liarrel may be placed horizontally in the cart,

and by means of a cushion can be kept easily in place. The

other one, fastened to the head of a barrel standing on end,

would, in driving over rough ground, require to be kept in
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position so that it would not fall over the side of the cart,

but it is a very serviceable machine. The knapsack pump
can be used only in case of small trees and clumps where

the larger pump cannot be driven, and nothing higher than

fifteen or twenty feet can be reached with it. We have ex-

perimented with a number of pumps, and we find these

among the best. There are some features in these that we
do not find in any other. Here is the adjustable gem nozzle,

which is very serviceable where a stream is to be carried a

long distance to very high trees. The stream breaks at the

end, and does not give the best results. The Yermorel

nozzle is the best, because the stream comes out in the form

of a very fine mist. We shall try to be at the spraying ap-

paratus and evaporators so as to answer any questions which

may be asked in the intervals of the meetings.

Mr. George M. Whitaker, assistant executive ofiicer of

the State Dairy Bureau, stated that no samples of milk had

been furnished with which to use the Babcock milk tester,

but that he expected to have twelve or fifteen samples the

following morning, and invited any of the audience who de-

sired to have milk tested for percentages of fat to bring the

samples to him, stating that it would be better to have the

milk from difterent breeds brought in separately, not mixed.

Secretary Sessions. At the request of the vice-president

of the Board, I will announce that Mr. E. W. Wood, chair-

man of the executive committee, will preside this afternoon.

The Chairman. Ah you remember, the subject of the

lecture this morning was a consideration of how to profitably

and economically feed the soil. This afternoon we are to

consider how to feed the products of the soil most economi-

cally and practically. The committee has secured the ser-

vice of a gentleman from across the imaginary line which

we hope ere long will be obliterated, and I have the pleasure

of introducing to you Professor Robertson of Ottawa, Can.
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SUMMER AND WINTER FEEDING OF DAIRY COWS.*

BY PROF. J. W. ROBERTSON, OTTAWA, CAN.

Mr. Chairman, ladies and gentlemen : I am very glad to

be in your State of Massachusetts. That the boundary line

referred to is an imaginary one to many of your minds, I

am well aware. Your chairman in introducing me this after-

noon made one little slip. It illustrates what I mean ; he

said " from Toronto." That is two hundred and sixty miles

from where I live. When I went to reside at Ottawa, the

capital of our Dominion, I received a letter addressed in

this fashion, — to myself, "At Ottawa, near Toronto,

United States of America." So my correspondent, at any

rate, was quite in evidence that the line was imaginary.

I am very glad to be here this afternoon in response to

the invitation of your honorable secretary. My friend, Ex-

Governor Hoard of Wisconsin, urged me to attend this

convention. He said, "If vou want to meet some of the

bright men in agriculture, go to Massachusetts ;
" and when

I was asked to come and speak to bright men, I had only

this consolation, that it is rather pleasanter, when a man
does not know a great deal, to talk to bright men than dull

men, because they have some sympathy with you. In my
judgment, the solid, the permanent prosperity of this nation

depends upon a clear understanding of how to farm well

;

and the prosperity of your nation affects the well-being of

ours very seriously. We have so much in common, that

every step in advance which you make for bettering and

broadening the conditions favorable for prosperous life for

the common people we make shortly afterwards, and every

step that we take forward, we think you will take shortly, —
although you have not done so yet as speedily and largely

as might have been expected of you in some respects.

* Stenographic report by Mr. C. E. Barnes.
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This afternoon I am to speak on summer and Avinter feed-

ing of dairy cows. Why do we feed cows? A great many

men feed cows for the sake of having company in the stable.

I know no other ade(iuate reason in some instances, — on

the other side of the imaginary line, that is. Those who

feed cows with any measure of good judgment, feed them to

obtain food of a fine quality which they cannot get otherwise

out of what they feed the cows. The primary object of feed-

ing cows is to obtain a fine, delicious food of concentrated

quality. The object of our agriculture is to obtain food and

service out of the numerous plants that grow on our farms.

If I had another chart in addition to the series which I am
going to exhibit (for my object will be to teach through

your eyes as much as I can), I would show you that the

man, the farmer, must l)e on top and all the forces of nature

under him,— all the agents and agencies of farm work and

farm products under him. But in many cases on this conti-

nent the farmer has been under everything and everybody,

trying to carry that big load on his back, instead of putting

those things under his feet with his own intelligent head on

top for management.

We feed cows to obtain food of fine concentrated quality,

which we cannot get otherwise, or get so economically,

or so much to our taste. That is my first proposition.

When a man feeds cows by the use of his head, he will get

far more milk and more profit from his cows than if he feeds

them in a less intelligent way.

We feed cows perhaps for another reason,— because we

have made some progress in agriculture. Primitive agri-

culture in all lands was concerned with getting a primitive

product, — the corn stalk, the wheat plant, the bean stalk

and grass plant ; but as men made progress they learned to

put the living domestic animal between the primitive prod-

ucts and themselves, and made the cow elaborate for them

something finer and richer for their taste or their stomach.

We follow dairying and feed cows because we cannot eat

corn stalks with much enjoyment, and we cannot eat wheat

with much relish unless we have butter for our bread, or oats

with entire satisfaction unless we have milk or cream for our

porridge. We feed a portion of the coarse farm products to
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animals, and we put the cow there between them and us as

a means towards an end.

Unless we feed cows on our farms, we are ever under the

necessity of buying, buying, buying tons and tons of ex-

pensive nitrogenous commercial fertilizers, which very few

farmers on our side of the line have enough business skill to

make money by using. But when we feed cows on our

farms, instead of selling off the farms what the plants take

out of the land (and that was beautifully, scientifically and

eloquently explained this morning), four-fifths of it goes

back on the fields in the form of manure ; and we sell less

substance off the land and receive more money into our

pockets ; therefore we feed cows to protect the soil, and a

man who robs his land is the poorest kind of a farmer.

We do more than that. We feed cows to provide remu-

nerative occupation for ourselves. What was it caused that

dire calamity across the continent a year and a half ago,

when so many people were without work, when money was

so wonderfully scarce ? Everybody's financial standing was

in jeopard}^ It was because a great many people had not the

opportunity of remunerative employment to which to apply

their strength and skill. A farmer on this continent in this

latitude cannot find remunerative employment on his fields

in growing crops for more than five or six months in a

year; and unless he finds' for himself some profitable em-

ployment during the other six months of the year, he will

have to earn as much in six months as will keep him and his

family comfortable for twelve months. Nowadays but few

men can do that honestly ; therefore he must find employ-

ment for himself during those months when he cannot work

on his fields ; and he can feed cows so as to aid him in

obtaining the results which he desires, — specifically to

make profit out of the operation.

If a cow will turn what you do give her into a more valu-

able product, then you can feed her at a profit ; if the cow

will turn it into a less valuable one, you will feed her at a

loss ; and just as the cow has ability and capacity for turning

what you give her into a more valuable product, so far she

is a good servant. If she does not do that, she is a very

expensive boarder on a farm ; and from what I have heard of
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your dairying here, there are some cows near Newburyport
that have not paid their board bill in full for a long time.

An animal does not destroy what it consumes, it changes it;

and unless it changes it into a more valuable form, it wastes.

Then a cow that wastes is an ill-bred cow ; that is the

meaning of ill-bred everywhere, — a wasting of energies

and opportunities of all kinds. That is the best definition I

have ever found of ill-breeding among cows,— as well as

men. I have known cows that had a faculty for making
men swear. If the cow becomes the medium of chano^ino-

corn stalks into cussedness, she is a very badly trained cow.

If you handle a heifer from the time she is three months old

by an occasional rubbing of her udder, she will stand as quiet

as an old cow the first time the milk pail is put under her,

and will return about twenty per cent more milk. That

only goes to show the necessity and importance of careful

preparation for the milking season.

Success in keeping cows depends a great deal upon the

kind of feed you give them. I will use a few extravagant

illustrations to make what I say stick in your memories.

If you feed a cow on strawberries, it will not pay. There

are many kinds of food which a cow will eat and relish,

which she will not turn into milk at a projit; and therefore

it does not pay to give them to a cow.

Then a great deal depends on the man who manages. The

man and cow are alwaj^s in partnershij). If a cow has her

way, she will get the largest quantity of rich feed, and give

the least of product in return for it. If a man of good

judgment has his way, he will make the cow give the largest

return in good milk for the least possible value in food.

He will be the senior partner in the partnership, and his

judgment should prevail.

I have said so much by way of giving you the very edges

of the theory of feeding cows. Any theory that has not

grown out of facts is not a valuable theory ; but a theory

that is built and based upon ficts will enable a man who
understands it to put his facts afterwards into such relation-

ship that they will serve him better. In feeding cows certain

constituents of feed called albuminoids, I want to know why
the cow should get these things. Not because anybody who



124 BOARD OF AGRICULTURE. [Pub. Doc.

is an authority said so, not because a certain table or book

recommended it, but because our bodies are in part com-

posed of albuminoids, and we want the cows to give us in

milk what we need as food. I have put on this chart those

chemical compounds which are in the human body, of the

average weight of one hundred and forty-eight pounds.

Chart No. 1.

Chemical Compounds in Human Body of One Hundred and Forty-

eight Potmds.
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applies to cows and calves. "We have some cows that are

absolutely lazy towards milking, from having been fed on

the wrong food when they were young,— constitutional

laziness from which they can never recover.

The body is mainly composed of these things, water,

albuminoids, carbohydrates, fats. While my body is com-

posed of certain substances, I, like other living organisms,

need fuel to keep up the heat. There are almost no carbo-

hydrates in the body itself; they are its fuel.

Chart No. 2.

Composition of Nutrients, in Percentages.
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for human food than we had yet come to recognize. The

albuminoids are all there, and it is a valuable food. Of
sugar there are five pounds in every hundred pounds

of skim-milk. Over large areas of your country and ours

it is fed to swine. If we understood its value as human
food, we would count it too costly a food to give to pigs,

because that kind of sugar is worth rather more for sustain-

ing life than any other sugar you can obtain.

I will say a word or two on two or three typical foods.

I need not try to give you definitions. One hears a great

deal said in reference to the feeding of cows according to

what is called the correct nutritive ratio. " The nutritive

ratio " is a phrase familiar to many minds, and its meaning

is not at all clear to others.

For the sustenance of human life in a healthy person, I

dare say you would find oatmeal to have a very excellent

nutritive ratio, that is, the quantity of albuminoids would

])e in such a proportion to the quantity of fat and carbo-

hydrates as would meet the needs of a man's body in the best

way with the least waste. Food may be spoken of as sub-

stances taken into the body to repair waste by replacing

worn-out or worn-off particles, to furnish heat or energy, and

in the case of those animals that give an increase in weight

or give a product, it supplies the materials out of which these

are formed.

Chart No. 3.

Composition of Some Common Foods, in Percentages.
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If you compare rice with oatmeal you will find that the

difference between these two means a great deal for the race.

It shows the difference between the Scotchmen and the

Chinese. Oatmeal or rice, — it means a great deal. If you

use a well-balanced ration, then you will be a well-condi-

tioned, effective individual. Down here I am told that you
are fond of baked beans, but baked beans are not quite

wholesome and economical when eaten alone. You see they

are rather rich in albuminoids as compared with oatmeal.

You will be right in measuring all those .things— and prob-

ably most other things— by the Scotch standard; and if

you will put with your baked beans a small quantity of pork

(you see the pork has too much fat and far too little albumi-

noids), then you will get a capital combination as to its

nutritive ratio. Then take other thino-s. Oatmeal and

milk make a capital mixture. In potatoes you have far too

little of the nitrogenous in proportion to the carbohydrates.

How can you adjust that to make it good food for nourishing

the best class of human flesh ? I am speaking of man in his

material nature only, you see. If you take the milk and

take the fat out, and then add the remainder to the potatoes,

why, you make the diet as good as a Scotchman's diet of

oatmeal and milk. Thus potatoes and buttermilk for the

Irishman, judged by the results, are not a bad combina-

tion.

I have mentioned these three typical foods to say that it

was not an intuition that led people to combine these things

;

but it required long experiments, probably extending over

several centuries, before we learned how to make an eco-

nomical diet of the correct nutritive ratio suitable for our-

selves, and it is by long-continued and carefully conducted

experiments that we have been led to the making of a ration

of the correct nutritive ratio for our cattle. The cow was

made to be a servant of man, and if a man persists in feeding

a cow in disreijard of the results from the long-continued

experience of others, he will find that he is not following a

very profitable or noble vocation. But if you will put these

constituents in correct proportion in the cow's feed, getting

them at the lowest possible rate of cost from your own fields,

then the feeding of cows becomes one of the most profitable
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occupations that can be followed on farms, in spite of all

competition from all sources and all lands.

Let me illustrate that still further, because I find that

great failure comes to our farmers from not understanding the

first principles of feeding. It is not enough to give a cow
plenty to eat, unless that plenty be of the right constituents.

What would you think of a rich man who wanted to be

kind to a poor family, and who sent them abundance of food

when they did not have any fuel in the house, and did not

send them any fuel ? If they had to use part of the food as

fuel in a stove in order to get the benefit of it, that would

be a very extravagant practice, would it not? That is what

people do to-day who give too large a portion of albumi-

noids to their cattle. Or what would you think of a man
who sent a family suffering for food a quantity of fuel, but

nothing to eat? That is similar to what a man does who
gives a cow lots of the fuel portion of food, — the carbo-

hydrates, — and not that portion— the albuminoids— which

is required to build up the tissues of the body in which the

fuel is to be burned.

Chart No. 4.

Composition of Bodies, in Percentages.
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ash. You can see at a glance that a cow to be fed well

must receive in her food certain proportions of these sub-

stances, or substances which can readily be changed into

these in the process of digestion and assimilation.

In the case of milking cows, as was stated in the lecture

by Professor Whitcher yesterday, a quantity of albuminoids

is required, equal to about two and a quarter or two pounds

per fourteen pounds of carbohydrates, and four-tenths of a

pound of fat. We have found in our work, what most

American investigators have found, that in this country a

cow ought to have rather less albuminoids and rather more

carbohydrates than the German standards call for ; and

therefore in making rations for feeding cows economically,

we make them in that proportion.

The object I had in taking this chart of a cow— the least

attractive of all my cow charts — was that I might escape

anything that would stir up the feeling that ends in what is

called " the battle of breeds " among farmers. I was sorry

I did not have the very first crude sketch of a cow I ever

drew for public use, or I would have brought that. It had

a clear outline only of the typical dairy form of body.

When I lectured in other places, after describing the quali-

ties of the cow, from the very flimsy outline of her body,

a farmer in the audience would say, '
' I am glad to hear you

recommend the Ayrshire,"— and I had not used the word m
connection with the address. Another would say, "lam
glad you favor the Jersey ; that is the cow, after all."

Others would tell me that I was in favor of the Guernsey or

Shorthorn or Holstein ; and all from my remarks on that

non-committal chart. It was the best kind of a cow chart

I ever carried, because it made each man see something of

value that he liked in it ; whereas, if I took a likeness of a

Holstein cow that I might explain from it, I fear the men

who owned Jerseys would not be in a receptive mood. I am
not going to talk about breeds at all, but talk about the cow

as a milking animal, and speak of two organs which are

largely concerned in the profit which each may yield to the

man who feeds her.

The first organ is her skin. All cows have that, and it is

of similar value in all breeds. It is the most important
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organ of a cow, and is important for its function of diges-

tion. The skin illustrates what T call constitution. We
often hear people say such an animal or such an individual

has a good constitution ; and when you have said that in

praise of an animal, you have said a great deal. What do

you mean hy a good constitution ? When I speak of it, I

mean ability to continue in good health, to perform all the

functions of life and to render good service. It is the sum
total of all the organs in their capacities and in their har-

monious action. That is constitution. But go away back

to the time when all that existed of the cow was a skin, filled

with protoplasm— nothing but that. Take the very begin-

nings of cow life, and you have a very small ovum (Latin

for ^gg)i one cell and one skin. Then the cells multiply

and are arranged in the form of a tiny globe. Inside

of those cells is protoplasm, and by and l)y there comes an

indentation of one side of the circumference of cells. The
indentation grows deeper and deeper, until you have from

what was originally one cell the skin of cells going all

around the eml)ryo and extending in a channel through the

embryo. That becomes the skin of a cow after she is full

grown, and the same skin goes around the body and through

the body from the mouth through the bowels. The stomach

of the cow is merely an enlargement of part of the channel

of the inside skin. That is what I mean by saying the skin

is a very important organ both inside and outside. It is the

organ of digestion. The condition of the skin outside has

much to do with the activity of the skin inside. If a cow
is put into a stable where an efibrt. is made, or a condi-

tion without an effort exists, for feeding her on chaff,

through the skin along her back, the skin inside her stomach

will be in a very poor condition for aiding in active diges-

tion. Why do you suppose a man curries a race horse?

He does it because he puts the outside skin in such a whole-

some condition that the inside skin dio;ests food better : and

that is why a man should curry a cow. If a man wants to

feed a cow for profit, he should use a curry comb or a

brush over her skin every day. It is the best tonic you can

use on a cow,— as well as on a man.
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I will not follow that point further. The skin is a most

important organ, and its outside condition has much to do

with the profit derived from the feed the covv^ swallows.

This treatment of the skin also has an effect upon the con-

dition of young calves.

Of course many of these things you know already, but

some of you may not know that when a cow swallows

bulky, coarse food, it goes into her first stomach, and then

goes back into her mouth to be chewed as her cud. I dare

say that plenty of men who make their living from feeding

cows have spent hours on a box in a grocery store, discuss-

ing politics, to one minute they have spent in watching and

studying a cow as she feeds. It pays men best to look after

their own business first, and make the country prosperous

through their own prosperity ; thus they help on the general

prosperity of the comnumity. A man cannot feed a cow

properly unless he sometimes watches her eat, and chew her

cud. A man who feeds a cow without an intelligent under-

standing of her digestive capacity, sees no meaning in rumi-

nation,— rumen being the name of the cow's first stomach.

The point I want to make now is, that the cow floats the

coarse food back into her mouth, and if you watch her you

will see her swallow the water by squeezing it out of the

cud. Then she will chew the cud forty, fifty or sixty times,

according to the nature of the food she swallowed, and then

send it on into the third and fourth stomachs for digestion,

and thence on through the bowels. Now, if a cow gets any

kind of food that goes into the third and fourth stomachs

without going through the first stomach and being re-chewed,

she cannot very well digest that food properly. The

process of rumination is necessary for complete digestion.

That is why I think all that a cow gets should be given

in such a form that it must necessarily go into her first

stomach.

A cow should have succulent food and lots of water.

The stomach of a cow will hold about one hundred pounds

of water, to be there all the time as in a mash tub in which

she will soak the food herself in the best way. If a cow
does not have abundance of water to drink, she cannot pre-

pare her own food for digestion perfectly ; and one means of
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profit is to give the cow succulent food, and then plenty of

water besides.

That leads me to say this also, that we should give food

in such a form as will both preserve and promote the health

of the cow, and furnish all the material out of which in-

crease or product may be built, and also stimulate her organs

to activity. I am not afraid of using stimulants in my cow

stable, or anywhere else ; but I would not give my cows

any Scotch whiskey to drink, nor do I think it would be

pfood for men to swallow much of that stimulant either. But

there are many useful, safe stimulants. Let me mention

one. If you will put turnips and wheat straw together, you

can winter dry cows on that in capital condition, because you

have a stimulant in the roots and the bulky fodder which

seems to act on the whole interior canal, and makes the

organs of digestion and absorption work more actively.

What do we mean by saying the organs are sluggish ? In

such a condition you may run food through them by the ton,

and if the organs are sluggish, it will not be profitable.

But if you stimulate them into activity they will appropriate

nourishment from the food that is swallowed. The food for

cows should be nutritious, bulky, juicy, stimulating and

cheap.

I have occasion to speak of one other organ of the cow.

I am confining myself to those two organs that are most

afi'ected in the feeding of a cow for milk. I have here a

rough diagram, a sectional view, of a half of the cow's

udder. The udder lies in two glands, as my two hands are

placed now. You can take them apart, each one com-

plete in itself, each one having two teats, and sometimes

havhig three. As far as I know there is no circulation be-

tween the two glands, but there is circulation between the

two quarters of one gland. Beginning at the bottom of the

cow's teat and carrying the investigation upwards, we come

to a valve which tlie cow seems to work as you would the

mouth of a cotton bag or tobacco pouch. If you pull the

strings running in opposite ways through its hem you close

the mouth of it. A cow by the contraction of muscles here

can close the valve, and when that valve is closed she is

holding up her milk. The only key that will unlock this
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door of the cow's udder is the key of gentleness and kind-

ness. The more unkindly you use a cow, the more she

holds her milk up.

The blood from the artery comes in at the top of the

glands and spreads all through. The arteries branch and

meet the milk tubes, so they are all interlaced. The

water in the cow's blood seems to pass through the

cellular wall and go inside, so that the identical water which

is swallowed by a cow passes through the cow's system out

of her teats into the milk pail. That is one reason why,

especially in the case of farmers who are occupied in supply-

ing milk for table use, the very greatest care should be

exercised to see that the water for the cows is pure and

wholesome,— just as clean as the water you would drink

yourselves. The inside of the lobes at the end of the milk

ducts is lined with tiny cells, and you will get an illustra-

tion of what they are like under the microscope by thinking

of the top of a honeycomb, each little cell covered over.

The whole interior of the milk ducts is like that, only on a

much smaller scale. When a cow is secreting her milk,

the end of each of these cells seems to enlarge into a little

bud, and when the bud is fully formed it drops off; and

these make the fat-globules that trickle off and come down
in the milk. That is why the stoppings are richer than the

fore milk of the cow, because these globules, being solid,

and only in suspension in the milk, come down less easily

and quickly than the fluid portion. You see it is not easy

to pour rich food into the mouth of the cow, have it go all

through that mysterious process of digestion, have it go into

the blood of the cow, and then come down through this

gland called the udder, form these little globules of fat, and

have a response in richer milk in two days after you have

fed the richer feed at the mouth. We do that all right in a

flour mill or with some piece of machinery, which is not a

living organism like a cow. The quality of a cow's milk

depends upon the structure of the cow's udder. Good food

will increase the activity of this udder's action, and poor

food will decrease its activity. Its activity will always be

in proportion to the nature of the material supplied in the

blood, that material out of which milk is made ; therefore
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the largest possible supply of the best quality of material

should be furnished. If you lessen the supply of material

and energy, 3'ou reduce the quantity, but the quality as to

percentage of constituents cannot be speedily, permanently

changed.

On our side of the line I have found many farmers who a

few years ago fed cows in a most extravagant and wasteful

way, because they thought particularly rich food would

make specially rich milk ; but when a man follows such a

practice he gets no adequate return.

A few years ago I conducted an experiment to discover

the influence and effect upon the quality of milk, as to its

composition, by giving the animals rich food in one case,

and what is commonly called poor food, in regard to its

constituents or nutritive ratio, in another case. I will give

you an illustration of our work with the three pens which I

hold in my hand, that will save me some talking and you

some questioning. I selected twenty-live cows and put them

in three groups, dividing them as evenly, as to weight,

breed and length of time since calving, as I possibly could.

We had a Holstein, Shoi-thorn, Ayrshire, a Quebec Jersey

and a grade Shorthorn in one group, and then we had these

breeds represented in each of the other two groups. After a

cow calved in one group she got a ration composed of forty

pounds of corn ensilage, thirty-five pounds of roots and five

pounds of straw. That was the fodder part of her ration,—
a rather weak but very succulent ration. To that was added

four pounds of meal made from a mixture of barley, oats,

wheat and pease ground together.

The cows in another group of similar breeds, and as near

as possible of equal weights, received the same fodder ration,

with seven pounds of meal per day. The meal was weighed

separately, so that they got exactly what I mentioned. Of

the rough or coarser portion of the ration they were given

all that they cared to consume. With respect to the third

group of cows, it was arranged that when each cow " came

in " she received the same fodder ration and four pounds of

meal per day, beginning where the first group stayed all the

time. After the lapse of two weeks the amount of meal was

increased to five pounds per day for two weeks ; at the end
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of that period it was increased to six pounds of meal per

day,— a progressive increase in the quantity of meal each

fortnight. One group of cows was on a low-grade ration,

one on a high-grade ration, and the third received a ration

of progressively richer quality. The experiment was con-

tinued until the' cows of the third group obtained twelve

pounds of meal per head per day. We have conducted over

twenty thousand single tests of milk. We have not based

our conclusions on imperfect data. In those twenty thou-

sand tests the milk was in every case tested morning and

evening, except on Sundays, and I did not find any greater

increase in the percentage of solids in the milk of the cows

receiving the progressive ration than I did in the milk of

the cows of the other two groups. The conclusion I draw

is, that if a cow gets a succulent ration and not more than

six pounds of meal per day, she will produce as good milk

as the cow fed on the richer ration I have mentioned.

My experiments lead to the conclusion that most cows are

up to the limit of their capacity for richness of milk, but

that few of them are up to their capacity in quantity of milk.

Many cows can be fed with more meal, by which the

quantity of milk can be increased ; liut in the case of the

cows at our farm, I think they are almost all at their limit

of capacity for percentage of solids.

The object was not to carry out a fad, but for this purpose

alone, that I believed, and believe now, that you cannot in

our country feed more than six or seven pounds of grain per

day with any profit to the average cow. I can make a cow

eat far more than that, and I wanted to show the farmers

they would not get any richer milk. I carried out the test,

and found that with these richer rations I got a larger quan-

tity of milk, and more butter per day ; but after I got past

seven pounds of meal per head the limit of profit was

reached. I got more butter, but at increased cost ; and I

would rather have less butter and more profit.

I regard twenty-two cents a pound as the price of butter

to predicate the price on. We do not get as much for our

butter in certain seasons of the year as you do here ; but we

do not have to pay quite so much for our feed, and the one

balances the other.
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I must not forget to say, in this connection, that in hand-

ling cows it is possible to develop the milk glands, the udder,

in a large measure by treatment previous to the time when a

cow begins to give milk. We had one remarkable heifer

in our stable last winter, who was giving about three tea-

cups full of milk a day a full year before -she had her first

calf. The udders of our heifers are rubbed systematically

for three months before they come in ; and that develops

the milk-secreting cells, so that heifers will give more milk

the first year ; and if they give more milk the first year, you

can enlarge production from that foundation just as well as

you can enlarge from a smaller one. The rubbing of the

udder of the heifer makes a remarkable difference in her

milking capacity. It should l)e done every day, only a few

minutes at a time. When our heifers come in the first time

they have a tendency to dry up after milking about six

months ; but l)y persevering and insisting on the heifer giv-

ing milk for ten months the first year, j^ou will fix the habit

in that animal, to which she will afterwards adhere.

I pass on to say a few words on the preparation for sum-

mer feeding, and I may very well omit a good deal I had

thought of saying on this suli^ject, because I learn that you

feed your cows here mostly in the stable in summer and

in winter. I agree with those who said in the discussion

yesterday that herds grass or timothy is one of the poorest

kinds of hay for the production of milk. I would rather

give the common salt marsh hay, so called, ton for ton, than

pure timothy or herds grass.

Then we find that in seeding for hay and pastures it pays

to add a large proportion of clover to the grass seed, and we
sow it to the extent of eight pounds per acre. We find that

alfalfa is one of the excellent clovers. Grass is a model food

for cows, but since you do not generally practise pasturing

here, I will pass over that part of the subject with only a

few remarks. Grass is a model food for cows in regard to

composition and in regard to the condition of constituents

;

and when it fails you should try to supplement it with a crop

ofmixed cereals, such as oats, barley, wheat, peas and horse

beans, because you cannot get more than five months of good

pasturing in the year in this latitude. In seeding down for
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pastures, our botanist recommends the use of June grass as

the foundation or stock grass ; to that he adds two pounds

of meadow fescue, two pounds of orchard grass, one pound

of red top, two pounds of common red clover, two pounds

of alsike clover, two pounds of alfalfa and two pounds of

white Dutch clover. In this way we get a much larger

yield of food per acre than by sowing any one single grass.

These come into good pasturing condition at different times,

so that the pastures give a fresh bite to the cows for a longer

period. In the management of pastures we find advantage

from having the cows changed from one field to another from

time to time. If one could pasture his cows in one field for

a week and then give it a few weeks' rest by changing them

to another field, he would get better results in his cows and

better results in his fields than hy having his cows roam over

one field all the time. It is necessary to let cows have

access to plenty of pure water, and there is a great gain in

letting cows eat salt once every day, I made a test at one

time with a herd of cows by which I deprived part of them

of salt for two weeks at a time ; and I found a loss of milk

of about fourteen per cent on the average where the cows

received no salt for two weeks. I found the milk would

turn sour quicker in the same temperature than the milk

from cows in the same fields, treated the same in every way

except in the matter of access to salt. In summer time cows

will lick all the way from two ounces to four ounces a day.

I do not advocate the leaving of rock salt in the pastures,

because I think the cows would satisfy their tongues before

they satisfied their stomachs ; so I put down a box of ordi-

nary coarse salt, and the cows lick that as often as they want

it. A cow will not hurt herself in that way by taking too

much.

In connection with pasturing cows we have to do some

supplemental feeding in order that the cows may be kept

from shrinking in hot weather when pastures are apt to l)c-

come bare and dry. For sui)plemental feed we find nothing

earlier than winter rye, but it is not a very nutritious food,

and it is not a feed that can be fed green for a long time, or

that cows like very well; so I prefer to supplement with

mixed cereals, oats, peas, barley and horse beans, combining
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the four in equal quantity, sowing one bushel of each per

acre, and cutting and feeding when the grain is in the

milk. In the last four years we have used these cereals

;

and I find the mixture gives the best results, putting all

four together on the same field. I find spring rye also good

food, but that lasts only a short period, and now we grow
spring rye to get good bedding for our cows and good feed

for our swine. Other crops will be necessary, but spring

rye is excellent for these purposes and should be sown very

early.

There is not very much difierence in appearance or quality

between winter rye and spring rye. I do not know as there

is any difierence in regard to the yield. I should not feed

rye grain at all to cows. I have had no experience in the

matter, but it is complained of as being a cause of abortion.

I have not fed it to our cows, but have fed it to our swine.

I find corn ensilage to be the best and cheapest feed for

summer. This fall when we filled our silos we had twenty-

five tons of corn ensilage left over after feeding our cows

all summer. I do not find any supplemental food in point

of cheapness and efiiciency that compares favorably with

corn ensilage for feeding in July, August and early Septem-

ber. We save labor by that practice. On an ordinary farm

it costs a good deal to go to the field daily for green feed in

the summer time. You can get no crop to yield so large an

amount of nutrients per acre as Indian corn, or with less

labor; and cows relish corn ensilage for summer feed.

When the pastures are dry we keep the cows in during the

day time. They escape the torment of flies, and can get

the necessary exercise in the evenings and during the nights.

They are fed corn ensilage in the morning and again in the

evening before l:)eing turned out. I find that method the

most economical way of eking out the pastures. We have

fed corn direct from the field as early as July and August,

but, as I shall show you in a moment, it is not economical

to do so much before the last of August.

We cut the corn when w^e put it in the silo. Let me say

one or two words about the silo ; and I shall show you a

sample of ensilage when I get through. We have found the

silo a valuable ally, and a means of making money from
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dairy farming to such an extent that we cannot do without it

at all under the present keen competition. A while ago,

when the fierce competition did not touch us so keenly, we
could aflbrd to feed in a careless way ; but now, under the

stress of competitions from all quarters, we find the silo one

of our best economies. Ensilage has come to mean any

kind of fodder preserved in a succulent and cured condition

for feeding cattle. There is a good deal of confusion in the

minds of farmers as to the functions of a silo and the useful-

ness and value of ensilage. If a man puts a poor leg of

lamb into his pantry, he does not expect that the pantry will

improve the leg of laml),— not very much; but I have

known men who would })ut the poorest kind of weak,

watery fodder into a silo, and then marvel because the good

Lord did not regenerate it into strong, nourishing feed,

because it Avas put into a silo. A silo does not improve its

contents. It is not meant for that. It is only meant to

preserve what is put into it ; and if it does that, it fulfils

every function which pertains to it. I think a good many
things become more palatable by being put into a silo ; but

a silo cannot add any nutrients to the fodder. If a man will

grow corn broadcast, and get a great mass of watery, weak

feed, he will find the silo and such ensilage a very expensive

way of watering his cattle ; but if he puts into, the silo suit-

able materials which will resist fermentation, then he will

get ensilage of the best quality to feed to his cattle in the

best way. We do not find silo building expensive m our

country. The simple and essential requirements for a silo

are strength, closeness, cheapness and durability. It should

be sufficiently strong so the contents won't burst it. I

would use just one-ply of luml)er, put on horizontally in

such a way as to make interlocking corners. I did build

silos with four-ply of lumber and tar paper between them
;

and I could not keep the ensilage any better than with one-

ply of lumber, tongued and grooved or planed on the edges.

We use pine and sometimes hemlock, and in some places

spruce. One-ply of lumber lasts longer than two. There

is less decay. Many of our silos last five years and longer.

I examined one last year which had been built eight years,

and I could not find a decayed place in the lumber. When
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it is filled with ensilage it does not rot quickly, but if the

lumber is alternately wet and dry it rots quickly.

As the result of our climate, we find feeding in the stable

to be necessary for six months of the year. In the stable

the very first requisite is cleanliness. If a cow lives in a

filthy stable, it costs more to feed the cow than if she is kept

clean. A cow should live in a light stable. Otherwise the

feed will not make so much milk or so good milk, will not

make so much increase of beef or so good beef, because light

is one of the great purifiers in the world, and keeps down
disease and the germs that make for ill health. I would

have a stable kept warm ; and in our country I would

allow the question of ventilation to take care of itself. I am
just l)old enough to say that. I would keep the stable light

and reasonably warm, and through the walls, doors and

windows air will enter in sufiicient quantity for the cows.

We should make our stable-feeding productive and profit-

able by keeping the cows in milk during the winter season.

We do that because milk brings a higher price from

November to May than from May to November. We do

that because we get the largest quantity of milk per cow per

year by having the cows milked ten months or ten months

and a half. We do that because we want our cows to give

us calves, directed in capacity and tendency towards large

production of milk.

I meet with an objection sometimes which I may meet

here. " When a cow is kept in milk for ten months and a

half in the year, isn't the cow made very weak ? " I have

known cows that were dry for six months, resting all winter,

and they didn't gain enough strength to get up alone in the

spring. Resting from their labors as milkers does not

make them strong. But I never knew a cow that was

milked all winter and decently fed, as she is almost sure to

be, to be weak in the spring. Cows which are milked for a

long season are the stronger and give you calves having

habits like their own, with a large flow of milk every month.

Then milking during the winter months provides employ-

ment for the farmers and farm helpers, and that profitable

employment during the winter is one of the most important

achievements in farm management to-day. I do not know
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how seriously it affects you down here. I will take time to

suggest one illustration. I can think of a boy living on a

farm, who, after putting in a real hard day at exhausting

work binding grain or pitching hay, would come home

without any fear of meeting anybody on the road,— not

feeling that he wanted to shrink away out of sight and

apologize for the condition of his person or of his clothes.

I have watched that same boy, proud, manly, self-possessed,

modest, noble and strong, — typical of the boy who lives on

the farm on both sides of the boundary line, the boy who

does all of his work well. I have seen the same boy, when

he had nothing to do on the farm except to idle at

the unremunerative chores all winter. When anybody

would come to see him then, his manliness had shrunken

and he would skulk to the barn and pretend that he was

busy, to nurse into life the high quality of self-respect that

comes from being usefully diligent. Farmers should jirovide

paying employment for themselves and their men and their

boys during the winter, through the manufacturing into

milk, bacon, etc., of the primitive products obtained from

their fields in summer.

Then, having cows milking in the winter, how shall we

grow crops to cost ourselves the least for the milk we get

back from them ? Indian corn is perhaps the best crop of

the continent for that purpose. It is a sun plant, a great

accumulator of energy, a great conserver of energy for the

farmers of this whole land. I would like to tell you of what

magnificent, what stupendous service is rendered to man-

kind l)y corn plants, but knowledge and language alike fail

me. They enable man to realize upon the powers of sun

and air for his own service.

The air is the other storehouse of plant food. Between

ninety-two and ninety-eight per cent of all the sul)stances

of plants conies from the air. The man who farms well will

have his plants grow a suitable distance apart, as far as

practicable, in order that the air may circulate freely and

the sun shine in brightly, that the plants may get from the

air the food it contains for them. This is one reason why

it does not pay a man to grow a crop of broadcast corn ; the

stalks are so close together that there is not enough cir-
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culation, the plants have less vigor and the soil becomes

exhausted.

The spring in my watch is merely what the plant food is

in the soil. The spring is a contrivance into which I store

my own strength ; the plant food is a convenience into

which the sun can store his strength, his energy. And then,

when a horse eats a bundle of hay, he is merely transferring

into horse-power the power which the sun rolled into that

peculiar plant-spring. In that way the sun is doing all the

work of the world. A long time ago the sun was shining

down on the earth, hotly, vigorously and continuously.

He was rolling himself up, year by year and century by

century, into plants, — plants that stored his strength with

avidity. Then there came great changes in nature, and those

big trees and plants, full of the sun's energy, were buried

away down deep in the bowels of the earth ; but still they

held the sun's strength. Men open mines, they dig up

concrete sunshine and energy in the form of coal ; the fur-

nace is filled; the magic liberator— fire— is applied ; and

as the mighty engine moves, wheels are turned to-day with

the energy which the sun wound up in the vegetable kingdom

of the earth ages and ages ago.

The man who furnishes in the soil no plant-food for the

young plant keeps the sun idling on his field all the day

long. So a man ought to make it his pleasure, as it is his

privilege, to harness the old sun every day in his fiirm work,

and make it do his will by making it roll its strength into

such plants as he wants for his service. Now, a man could

never aftbrd to hire half a dozen men on a farm and have

them " loaf" all day long, while he is wearing himself out

with working. But the man who wears himself out with

working and keeps the sun idling all day long is doing

a far more foolish thing. So a man should recos^nize that

he has the right— that he has the power— to control the

sun's working, make it work upon his fields, and thus save

himself from the reproach of leaving the best working power

in the world idling on his place. The farmer requires skill,

he needs knowledge, he must have above all things good

judgment, in order that he may fitly control and exercise the

power placed at his command.
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Let me show you what all this means, practically, in dairy

farmino;. The man who farms successfully and skilfully in

dairy farming will always have abundance of plant food in

his soil, and therefore he will keep the sun working for him

by giving the sun the raw material out of which to l)uikl

plants. If the sun be deprived of that, he does not intend

— using the word figuratively— to work ; he will not make

bricks for any man without clay. There are men who are

all the while running counter to these old foundation laws

that were made for agriculturists. One man thinks that it

makes no difference how much sunshine he has, or how little.

It makes all the difference in the world.

The sun exerts great energy on the earth all the time

;

some of that energy is stored in the corn stalks, and that is

the most economical channel through which this energy can

be obtained for the feeding of cows.

It is a hard task to feed a cow successfully, and I am glad

it is. I do not want to do the easy jobs that any man can

do. I am glad that dairy farming is difficult. I am glad

that all farming is hard to do, and that it is at least a little

bit hard to make money from farms. If it were easy, it

would take a low grade of men to do it, and then you and I

would just stay at that low grade ; l)ut because it is difficult,

the people of these New England States have done for this

country what Scotland has done for the world. You have

fertilized it with energy and ingenuity and intelligence,

because you have had to wrest what you have gotten from

adverse circumstances, qualifying yourselves to do things

which are hard to do, but which make you better men for

the doino^ of them. When a man l)eiiins to think of ijetting

the mastery in agriculture, and does it modestly, the more

of real mastery for the service of his fellows comes into his

life.

Now, this corn plant which is stored full of sunshine, put

in the soil, will keep on accumulating, and this chart is to

show you the rate of accumulation at certam stages of its

growth, taken from a comparatively large number of experi-

ments.
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Chart No. 5.

Indian Corn, Yields per Acre.

Tasselled, July 30 :
—

Green weight (pounds), 18,045

Water (pounds), 16,426

Dry matter (pounds) , 1,619

Silked, August 9 :
—

Green weight (pounds) , 25,745

Water (pounds), 22,666

Dry matter (pounds), ...... 3,079

In milk, August 21 :
—

Green weight (pounds), 32,650

Water (pounds), 27,957

Dry matter (pounds) , 4,693

Glazed, September 7 :
—

Green weight (pounds), 32,295

Water (pounds), 25,093

Dry matter (pounds) , 7,202

Ripe, September 23 :—
Green weight (poimds), 28,460

Water (pounds), 20,542

Dry matter (poimds) , 7,918

We cannot get these substances containing dry matter

anywhere else as cheaply as through the corn stalk and put

them into money values, and if the crop for feeding purpo^ses is

worth sixteen dollars at the tasselling stage the same crop is

worth seventy-two dollars for feeding at the glazed stage

of growth. That is why we cannot afford to cut Indian

corn stalks at the tasselling stage and feed them to our cows

in the summer instead of pasture. It does not pay to cut a

corn stalk down at the earlv stas-e of its orrowth. It is like

cutting a man off when he is twenty-five years old ; because

if a man is worth anything to anybody at that age, he is

worth nmch more when he is older,— he should keep on

doing more and doing better as he develops and matures.

Corn should be cut at the glazing stage, when the corn

kernels have passed out of the doughy stage. We wait until

the lower leaves are yellow, and the corn is ready for the

silo at that time.
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In talking of dry matter, not only is the dry matter more

plentiful ])y the acre at the later stage of growth, but it is

worth more l)y the ton.

One thino; more in this connection. This is taken from

an average of five trials, and part of my information was

taken from the experiment station in New York. This

is in the line of the last chart I showed you, showing the

progressive increase of nutrients per acre.

Chart No. 6.

Comparison of Nutrients per Acre, at Different Stages of Groioth^

of Indian Corn.

Tasselled to bloom, July 24 to August 5 :
—

Dry matter (inches) , 10

Albuminoids (inches), 10

Fat (inches), 10

Carbohydrates (inches), 10

Glazed to ripe, September 3 to September 23 :
-^

Dry matter (inches) , 30.5

Albuminoids (inches), 21.4

Fat (inches), 33.0

Carboliydrates (inches), 30.

5

If the quantity of dry matter per acre at the stage of

growth known as " tasselled" be represented b}' 10, then the

quantity of dry matter in the same crop when it reaches the

stage " glazed to ripe" will be represented by 30.5. The

increase of the albuminoids is in the proportion of 10 to 21.4,

of the fat in the proportion of 10 to 33, and of the carbo-

hj'drates in the proportion of 10 to 36.5.

As large a percentage of this is digested as of that cut

at the earlier stage. And there is this decided gain, that

when any plant in a rather immature state is put into the

silo it is lialjle to become very sour, and pass into decompo-

sition. If the same plant is allowed to come nearer to ripe-

ness, it is much more robust, and comes out of the silo in a

wholesome condition for cattle.

Now, while corn is an excellent food, it is not in itself a

complete food. It does not contain enough albuminoids in

proportion to the carbohydrates it does contain, therefore we

must find other crops to put with the corn to get the best

result. Many other crops get nitrogen or albuminoids from
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the land or air, and therefore contain it in themselves. You
might put them Avith Indian corn as ensilage or fodder, and

get good results from the combination.
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But these crops, especially peas and beans, added to the

corn, will enable the farmer to get the best coml)ination for

his cows, and the manure going back on his fields will keep

them from being impoverished. That is only leading up to

another chart. In getting these crops from the land and

feeding them to cattle, and putting the manure back on the

field again, in every ton of manure you have about seven

pounds of nitrogen, three pounds of phosphoric acid and

eight pounds of potash.

Chart No. 8.

Chemical Composition of Manures {Pounds in a Ton).
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are the best that can be grown for feeding cows summer and

winter ; and this is, as far as my talk to-day is concerned,

the conclusion of the whole matter. If I were running a

dairy farm down here and could grow these crops, I would

grow them mainly to feed my cows at the very lowest- cost

to myself, and to protect the soil.

Chart No. 9.

Quantities of Nutrients per Acre.
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portion is o1)tained by the horse beans taking nitrogen from

the atmosphere direct. We are making the bean i)lant an

asent for em'ichino; the land and feedins; our cows at the

same time. Now, we need something besides corn stalks

and beans. In our climate we find the cattle doing better

when they have rather more oil in their feed than we have

been able to give them in corn and beans.

The experiments which have been conducted in Germany

have been most thorough, accurate and reliable ; but then

the Germans have not a climate like ours. Liviuo- in a cold

climate, our cow^s may need a greater quantity of oil or fat

in their feed ; and so I beo:au to crow sunflowers for cattle

feedina:. We have o-rown six and a half acres this last year.

Our cattle relish them keenly, and they give a delightful

flavor to the milk and butter. We have been able to obtain

729 pounds of fat to the acre in this crop, in a very cheap

form, because we can grow sunflowers at a cost of $20.09 an

acre for labor. Then on the chart I have put mixed hay.

1 need not speak of that ; and I have added roots, carrots

and mangels, because w^e can feed these two roots without

injuring the flavor of the milk. I put them at twenty tons

to the acre, although our actual crop was twenty-two tons of

one and twenty-three of the other. In this combination and

growing tJiis class of fodders, which have all three of these

nutrients— albuminoids, carbohydrates and fats— in the

proper proportion, we get the bulk that is needed. The cow

is an animal with a large stomach, and if you cause any cow
to become small of belly, she comes to have a small udder.

I find the two go together; and cattle that have an enor-

mously large belly will often have a very large milk gland,

therefore I want bulky feed. If I could get the same quan-

tity of nutrients in less bulk, I would prefer the larger bulk.

I want cow feed that is juicy. I do not Avant to have it dry

if I can help it. Juicy feed is best, and those feeds are best

which are kept juicy in the natural state.

Question. Then you would prefer green apples to apple

pomace ?

Professor Robertsox. No. Apple pomace is worth

more than green apples per one hundred pounds for feeding

cattle. I am speaking now of the efiect on the digestive
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system. Counting the expense for growing corn at $1.25

a day for the hiborer, $2.50 for a team and man and $3 an

acre for the rent of the land, and counting every dollar of

cost of the crop at those rates, our corn cost this last year

$20 an acre for getting a crop into the silo, counting nothing

for the exhaustion of the land or for management. Then our

horse beans have cost $25 an acre, sunflower heads have cost

$20.09, and hay I estimated at $8 an acre ; the roots cost

$30 an acre. Adding the cost of growing these crops and

having them in the silo or ready to feed the cows, I find a

cost of $103 for the crops from five acres; and that food is

just as cheap, so far as feeding value is concerned, as though

you had hay for $5.50 a ton, as though you had wheat at 28

cents a bushel, as though you had barley at 23 cents a bushel,

as though you had Indian corn grain at 22 cents a bushel,

as though 3^ou had oats at 16 cents a bushel. I would rather

feed the bulky fodders from the five acres, as far as the effect

on the health of the animal is concerned, than the equivalent

nutrients in the grains I have mentioned at the prices I have

named. This is how we feed our cows to get the best re-

sults : 50 pounds of this mixed ensilage, 25 pounds of roots

(for the sake of the stimulating influence), 5 pounds of hay

and 5 pounds of mixed meal (1 pound each of barley, wheat,

oats, wheat bran and linseed meal). That on the whole

makes an excellent ration at a cost of 12 to 11 cents per cow

per day.

Question. What is the average product?

Professor Robertson. That depends on the cow. Some
cows will give a large yield of milk, which do not eat any

more than others that give a small yield of milk. That is

not the point. I find that I cannot by any quantity of food

make some cows give as much milk as others which take

less feed. We have had cows that have o;iven us all the way
from 5,000 pounds of milk a j-ear upwards. We have had

none that went over 11,000 pounds and none down to 4,000

pounds. We cull the poor ones every year.

Question. Is this horse bean which you speak of suita-

ble for drvinor and curing:?

Professor Robertson. You cannot cure it easily, because

the stalk is juicy and difficult of being dried, and so it is best

preserved in the silo.
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Question. Do you think it is a good thing to remove

the horns from cows ?

Professor Robertson. I have no objection to the prac-

tice, but I would rather see a cow with horns on. As we
have our cows in the stable the most of the time, the horns

do no damage. I would take the horns off a vicious bull

without scruple. Horns are merely a weapon w^hich the

animal once needed, but does not require now. I believe in

taking horns off, and were it not for the pain to the animal,

I would take them all off. In the case of fattening steers I

would do it without scruple, because it prevents them from

hurting each other.

Question. Do I understand you to say that you mix

corn ensilage, horse beans and sunflower heads together and

put them into the silo ?

Professor Robertson. Yes ; and we put the heads of the

sunflowers in whole, to save the expense of cutting them.

All I have tried to show to-day is to help men who follow

farming and expect to make money from feeding cows, and

who in most places should grow the bulk of the feed on their

own farms ; and in doing that they should keep in mind that

it is possible to keep the land rich. I think you make the

best use of cows by keeping the lands rich through their

agency, making yourselves rich and industrious, and making

yourselves wise and capable by the difiiculties that meet you

from day to day. As I said a moment ago, I am glad that

dairy farming is a difiicult vocation, because it will educate

and elevate men to meet the responsibilities of life on this

continent with all its marvellous duties and opportunities

;

therefore I am glad there are difficulties to be surmounted,

because work that is hard to do will leave you better for

having done it.

The Chairman. The subject of this afternoon and fore-

noon are both of them so wide in their reach that the

speakers have found it necessary to occupy an unusually

long time in covering them, but if the audience wishes to

wait, there are a few minutes left, and if they will ask ques-

tions right to the point and as directly as possible, the

professors will be most happy to answer them.

Question. I would like to inquire if feeding ensilage

causes the approach of tuberculosis ?
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Professor Robertson. I do not think so, because en-

silage is a most wholesome ration, and puts animals in the

best health; and good, vigorous health is the best pre-

ventive of that disease.

Professor Whitcher. What would be the effect of corn

ensilao-e fed to a brood mare in foal ?

Professor Robertson. I do not know ; but I know some

of our best breeders of horses have fed corn ensilage and

horse beans to their colts with good results.

Professor Brooks. In regard to the effect of ensilage

upon tuberculosis, I am aware there is quite a general

prejudice against it, many having the notion it has some-

thino' to do with tuberculosis. The statement has been

made that most colleges have tuberculosis ; and that which

I think was in the mind of the gentleman who asked the

question, though not expressed, was that most of them feed

ensilaire. We have had tuberculosis at Amherst, but we

have had it for over twenty years, and we never had a silo

until the last few years. I think many others can relate a

similar experience. I have no idea that ensilage has any-

thing to do with tuberculosis. The first thing to do is to

keep the cow in good health. If you feed a cow with sour

ensilage, it is possible you may lower her health and make

her an easier prey to tuberculosis, but if you feed it

judiciously, I believe there is no possible connection.

There were one or two thoughts suggested by Professor

Robertson's remarks which I may be pardoned for bringing

forward. He referred to mixing oats, wheat, barley and

peas. In many parts of Massachusetts it would not answer,

I think, to sow spring wheat. Invariably in the Connecticut

valley it rusts very seriously. That is one of the things

worth thinking about.

Then, again, is there any economy in feeding ensilage in

summer, rather than fodder ? I do not think it is possible

to feed cattle on whole corn stalks Avithout a great deal of

waste ; a considerable part of the stalk will be left. You
can undoubtedly starve them into eating the bulk of it up,

but they won't give you a satisfiictory return in milk,

whereas if you make it into ensilage they will eat it all.

Then, taking the figures which he has given in comparison
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with the cost of other things, where is the economy in

raising the horse bean? The question has been asked

whether it has been tried here. Dr. Goessmann is in the

audience, and he can answer the question a little more

explicitly than I can. With all respect to Professor Robert-

son's opinion, if they cost as he states and give the return

Avhich he states, how can we afford to grow horse beans ?

He says we ought to raise the precise materials which we
feed. Those materials can be purchased, and the price of

land, fertilizers and labor would all affect that question. I

believe that in many instances we could buy the nitrogenous

constituents of our food cheaper than we could raise them
;

so that, if horse beans are going to cost more to raise than

corn fodder, and do not produce as much, I would prefer to

buy the albuminoids in the shape of concentrated feed

stuffs.

Then, as to roots, there have been a good many experi-

ments carried out in Massachusetts and in other States, as

to the economy of roots as compared with ensilage, and the

result has been, as far as I know, against the roots. We
cannot grow roots here to as good advantage as Professor

Robertson can in Canada, because our labor is so much
higher.

Question. Have you tried scarlet clover?

Professor Robertson. It did not stand over winter.

Permit me to make one observation. I very well know
that Indian corn by all odds is the best crop to grow for

feeding cows, but the nutritive ratio is too wide between

the albuminoids and carbohydrates in corn. I want to

narrow that down, and I do that with horse beans, in which

the nutritive ratio stands less than one to three and one half.

I merely try to get the albuminoids with a small quantity

of carbohydrates. If I could buy them cheaper than I could

raise them, I would buy them ; but on our side of the line,

and perhaps on this side, I find many farmers have not a

commercial talent for buying these things and feeding them

at a profit. But they have a talent for growing them, so I

prefer to raise the horse bean rather than buy albuminoids

in other form. At the same time, other matters are very

well pointed out by Professor Brooks, who is here with you
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and knows you, and knows how to give you the safest kind

of good advice for your guidance ; and I thought to-day,

when Professor Brooks was giving his lecture on maintain-

ing the fertility of the soil, that if we can get him up into

our country we will have a reciprocity in professors of agri-

culture if not in agricultural products.

Secretary Sessions. The professor was requested to

bring out this last proposition, how can we raise on our

farms complete rations? Now, I want Dr. Goessmann to

tell his experience with the horse bean, and when he is

telling us that, if he has any suggestion to make about any

other crop that he thinks would give us albuminoids more

cheaply than horse beans, I would like to have him tell us.

Dr. Goessmann. We have experimented for a number

of years at the Massachusetts State Agricultural Experiment

Station with a variety of crops, including the horse bean,

vetch and similar fodder plants. During the past season we
raised twenty-seven varieties of fodder crops, more or less

prominent in different parts of the world. Our object has

been to study their fitness for our climate and soil. Some
of these crops have already proved a valuable addition

to our fodder supply. We have raised vetch and oats,

barley and the horse bean, as mixed crops. These crops

produce a liberal amount of fodder, from three to four tons

of hay per acre. This hay is equal to the best clover hay

we can raise. The advantages of these mixed crops are

many. They yield a large supply of valuable fodder, they

mature in a short time, can supply fodder in the form of

green fodder or hay or ensilage, and have proved in every

form a valuable supply of coarse fodder for dairy stock.

When we consider that our average meadow does not pro-

duce more than one ton of hay and our better class scarcely

more than two tons of hay per acre, it will be seen that a

mixed crop of the kind I have mentioned produces from two

to three times as much per acre as our meadows can pro-

duce, and a product which exceeds by fifty per cent, in the

nutritive value, our better class of meadow hay. Besides

these mixed crops which we can highly recommend to our

farmers, we find that serradella produces from ten to eleven

tons of green fodder of a large feed value. As to vetch, it
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comes in about a month later, and is well fitted for green

fodder and ensilage. The horse bean we raise with good

success and in satisfactory quantity, which convinces us that

it can be raised with profit as an additional fodder crop

either by itself or in connection with one or the other of

our summer grains. The ol)ject of introducing crops like

these into our farm practice is to reduce the necessity of

buying commercial feed stufl's, and at the same time to

improve the condition of the soil for a second crop in the

same season at the expense of the nitrogen of the air, for

these crops leave more nitrogen behind than the soil con-

tained before. The question of introducing more promi-

nently the leguminous plants into our system of raising

forage crops deserves the serious attention of our farmers.

Secretary Sessions. When the professor speaks of the

corn stalk, does he mean the whole plant, ear and stalk?

Professor Robertson. Yes, sir ; I mean the whole plant.

And I want to add just one observation. I did not say

much aljout the fact that we were growing the horse beans in

mixed crops, but we have done that with much success.

The horse bean, in growing with abundant pea or vetch

vines, will hold the vines off the ground. This is the ulti-

mate goal that I have in view,— to get a combination of

ensilage that we can feed without adding anything to it at

all. That will help to solve the problems of labor and the

cost of stable feeding, and reduce them to their very lowest

figures. And let me say this also. I have not had the

pleasure of seeing Dr. Goessmann's face until to-day, but I

have followed his work with much interest and profit to

myself, I may say also that I discussed the matter of my
lecture here at this time with the Minister of Agriculture in

our Dominion some days before I left to come here. He
said, " What are you going to do ?" I said, "I am going

to Massachusetts, which I consider one of the foremost States

of the Union for agricultural thought and practice. I shall

learn all I can, and bring back four times as much informa-

tion as I iiive."

jNIr. EvAxs. I want to say one word in corroboration of

the professor's method of building silos. From the first I

adopted the system which the professor told about, and I
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have silos which have been built now eleven years, and I have

not found an indication of decay in them. I think he is

certainly correct when he says a single Iwarding is much
more safe from decay than the double. I have found ensi-

lage always kept perfectly in that w^ay.

QuESTiox. Do I understand there is an advantage in

feeding from the silo in July ?

Professor Robertson. Well, we cannot get our crop of

corn to the stage of growth fit for cutting l)y that time, so

we feed from the corn crop of the previous year, out of the

silo.

Question. Do I understand you to say that the only ad-

vantage to be obtained in feeding from the silo, providing the

corn in the field is in proper condition, is simply on account

of the saving of labor ?

Professor Robertson. That is all. We do not find it

possible to grow the kind of corn w^e like for ensilage to the

right degree of maturity until Septeml)er. As fist as our

corn is fit to cut, we feed that direct from the field and fill

the silo at the same time.

Question. Is yellow corn superior to sweet corn?

Professor Robertson. We have not found any difier-

ence by the ton in the various varieties. It is largely for

the individual farmer to find how he can select a variety

suited to the soil and climate where he lives. He can make

sweet corn do better in some places than in others.

Question. Did you ever try sweet corn ?

Professor Robertson. Oh, yes ; a great many times.

Question. What do you think of ensilage as a supple-

mental food? Does it hurt a cow? Is she poorer for it

after two years than she would be without it ? Is she hurt

by it?

Professor Robertson. I do not think so. I think if the

ensilage be exceedingly sour (which it need not be) then it

might hurt the cow.

Question. Can you grow a crop of barley after cutting

the corn?

Professor Robertson. I have not found it possi])le to

grow barley in the same season after corn. I have tried

some crops after corn. I have not found it possible to grow
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many crops after corn. I would not sacrifice any of the

original crop for the sake of a second crop.

Mr. . I have raised a full crop of barley and

brought it to milk by the middle of September.

Professor Kobektson. We have had no weather to do

that in Canada.

Secretary Sessions. That was a remarkable season.

Mr. BoAVKER. I wish the professor would tell us some-

thing about how to grow sunflowers. How do you cultivate

them ? I ask that question because the sunflower seed might

be used in this locality for other purpose than feeding cattle.

Professor Robertson. W^e grow sunflowers to use in

our feed rations. We sow five pounds of seed to the acre,

because we cannot put on less without too much labor. We
grow them like corn, in rows three feet apart, and leaving

plants al)out eighteen inches apart in the rows. We cut

them when they are ripe. We have had seven tons of heads

from an acre.

Mr. BowKER. What do you do with the stems?

Professor Robertson. We burn them. We thought

they would be of some value for fuel, but they are not worth

much, although they are burned in some places for that

purpose.

Question. Has any one in this audience had any expe-

rience with scarlet clover in this latitude ?

Mr. Stetson (of Lakeville). I was requested last spring

to make an experiment, but the seed did not reach me from

Washington until quite late in the season. I think I sowed it

about the middle of May, and it came up very nicely, but dry

weather came on and checked the growth. We had an ex-

tremely dry summer afterwards, and it never recovered. My
impression is, from what I have learned since, that scarlet

clover should be sown in Auoust. I have had very ffood sue-

cess with other clovers, always sowing them in the spring, the

earlier the better. If I were goino; to sow common clover, I

should sow it in March.

Professor Brooks. We tried scarlet clover at the Ex-

periment Station in Amherst, sowing in the spring one

year, and got a good crop. That was on a very small scale.

Then we tried it two years sowing in August. It made a
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very good start, but it was all killed during the winter.

This was in good, well-drained land, as good land as any we
could find in Amherst for the purpose. We have tried

again this season, soAving a little earlier than last year, about

the 20th of July ; but this has been an extremely dry season.

The plants are not as large as I would like to see them, and

I very much fear that they will be killed this winter. I

think crimson clover, as it is more commonly called, if

sown in the spring, would not be much of an acquisition,

because it would not give us a better crop than red clover

;

and, unless it will live through the winter, of which there is

grave doubt, it will not, in my opinion, prove of much
value.

I think alfalfa is more liable to be killed in the spring

than it is in the winter. I think one reason why we cannot

raise it here is because we have more freezino; and thawing,

while in Canada they have snow, which protects it until the

weather becomes settled. The same is true in Japan.

There we could grow almost anything, as, the snow pro-

tected it. There was none of that rainy season, with freez-

ing and thawing. I have now about an acre of alfalfa sown
on a very high, sandy knoll. If alfalfa will live anywhere

in Massachusetts it will live there. It made a good start,

and on one field grew two feet in height, of pretty good
weight to the acre the first year; but it received careful

attention,— it had hand weeding and hand mowing. It

would not pay to raise it, if it is going to be killed this

winter or in the early spring ; so I await with interest the

arrival of next spring, to learn the condition of this crop.

Prof. J. W. Sanborn (of Lower Gilmanton, N. H.). I

think the alfalfa or lucerne, as it is known in the arid

regions, finds its best habitat in arid sections, where the

subsoils are open and abound in potash and lime. It does

not thrive on compact subsoils, such as we have in New
England. 1 have known of ten tons per acre dry crop,

while seven tons are common with three or four cuttino-s.

I think we may as well dismiss all hope of making this crop

a successful competitor of clover, for in this section it will

be inferior to that crop. As a grazing crop it goes to stalk,

which is often followed by death.
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The Chairman. The time has now come when this meet-

ing must close, and it will stand adjourned until to-morrow

forenoon, at half-past nine o'clock.

On the evening of the second day a reception was tendered

the Board of Agriculture by the Newburyport Board of

Trade. The gathering was held in the Wolfe Tavern, and

proved an exceedingly enjoyable occasion.

THIRD DAY.

The meeting was called to order by Vice-President Grin-

NELL, who said : Mr. C. L. Hartshorn of Worcester, one of

our oldest members, has consented to act as chairman of this

meeting.

On assuming the chair Mr. Hartshorn said : Mr Presi-

dent, ladies and gentlemen : I consider it an honor to be

selected in this body of formers and members of the State

Board to preside over their deliberations, and thus relieve

our very able vice-president. I have the pleasure of intro-

ducing Prof. J. W. Sanborn of Lower Gilmanton, N. H.,

who will speak upon '
' Comparison of eastern and western

farming."

Prof. J. W. Sanborn. Mr. President, members of the

Massachusetts Board of Agriculture and citizens of Massa-

chusetts : It is with pleasure that I appear here for the

second time before your Board of the State of Massachusetts,

that grand old Commonwealth that we have all learned to

honor and respect. I am obliged to the secretary for the

courtesy and honor of the opportunity to be here to-day

before you and to be with you. The secretary, in an hour

when perhaps his judgment may have failed him, asked me
to put in manuscript what I had to say, in order that he

might publish it, and so I have stored up my energies this

morning in this paper. I suppose I can unwind what I

have to say easier from paper than in an off-hand talk, and

can give jou more in less time ; so that, contrary to my
usual practice, I shall read what I have to say to-day. I

will say further in these, introductory remarks that this

paper does not consider the agriculture of the Pacific slope
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or mountain regions, including Utah, a region where every-

thing is unique. There nature stands apart by itself, unlike

nature an^^where else, and it seems to have stamped on the

men and women who occupy it a ditference from the men

and women of other parts of the country, and not only on

the men and women of the State, but on the social and civil

and religious customs of the people, passing on still further

into the agriculture of the people, until we find everything

in Utah quite strange ; but in this far-off world, removed a

thousand miles from the other civilization in this country,

the markets are home markets, not influencing our agri-

culture except remotely.
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COMPARISON OF EASTERN AND WESTERN FARMING.

BY PKOF. J W. SANBORN, LOWER GILMANTON, N. H.

Tbe west is peopled by the stirring, ambitious sons and

daughters of New England and the better sections of Europe.

The pioneers and their descendants now occupying the great

plains of the west are an energetic, broad-minded and gen-

erous class of men and women, altogether worthy of the age

in all of its demands. As mind is more potent than matter in

surmounting material conditions, the world may expect to

find in the farmers of the great plains competitors altogether

worthy of their energy and intelligence. The west of to-day

is one of the finest fruits of the wondrous development of the

applied sciences during the present generation. Had it not

been for steam and steel, New England hills, sterile as they

are, would have been one of the most densely populated and

productive areas of the rural world. But the very forces

that have been the source of the wealth and grandeur of the

west have been and are the agricultural menace of that

section.

The causes that lie at the root of the splendid growth of

the west mark the broad distinction that exists between its

agriculture and ours. There it is extensive agriculture,

resting upon free fertility, machinery and boldness of opera-

tion. Here our agriculture is flattered bv the term intensive,

and is grounded to a lar2:er decree in manual labor and

timidity of operation. The former is an agriculture of

tillage, the latter of grass. The former derives its crops

from art more largely, and the latter from nature. Where

tillage is involved, capital, labor and machiner}' are brought

into play. Where grass is the main crop, these forces are

relied upon in the minimum and nature in the maximum.
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Of the entire area in Illinois devoted to the several o-rain

crops, corn and hay, although the percentage of hay ground

has been increasing for a decade, 80.8 per cent are yearly

ploughed, leaving only 19.2 per cent annually mown. The

area to grain, corn and potatoes was 14,811,871 acres,

while that mown was but 3,522,884 acres. The practice of

Illinois in this respect is the practice of other western States.

In Massachusetts the area devoted to the several grain

crops, corn and potatoes, is 82,711 acres, while that given

over to the grass crop for mowing is 627,385 acres ; or only

11.6 per cent of the arable area is under annual tillage, 88.4

per cent being in hay fields. What is true of Massachijsetts

in this regard is true of the rest of New England.

Two broad and markedly distinct types of agriculture are

standing clearly outlined before us. Let us study the effects

of each on the sections involved. First w^e note that the

western type is primarily due to two factors, one of them

being the genius of its mechanism, which is unsurpassed in

any part of this broad world in the skill of its structure and

application. Without it the west of to-day would have been

an impossibility. There manual lal)or is at a minimum,

machinery at its maximum use. In this lies the secret of its

civilization and culture, which in this respect surpasses the

credit given it by New Englanders. The other equally

essential factor, without which its machinery could not have

reached its great development, is its rich limestone soil,

ground finer in the mills of the gods than our own granite

soils, and more richly infiltered with organic fatness, accu-

mulated during long ages past.

Cheap transportation and mechanism have enabled the

rapid extraction of this fertility, and its sale upon far distant

markets on terms that enabled the west to organize its

evidences of civilization and to rapidly enhance the value

of its lands. These forces, however, have expedited the

neatness and completeness of soil robbery and the rapid

withdrawal of the stored-up wealth of ages. The bounty of

all time has been centred in the enrichment of a single

generation.

Let us look for a moment at the relation of this exces-

sive tillage on the fortunes of the west of to-day and of
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to-morrow. Dr. Sturtevant showed while at the Geneva
station that his lysinieter under grass leached from the soil

but 80,760 pounds of water, containing .3 pounds of nitro-

gen; while that tilled permitted 2,483,080 pounds of water

to pass through it, and 218.2 pounds of nitrogen per acre.

Fiom a tilled surface less water is evaporated than from an

untilled, and more passes off from the sub areas of the soil,

carrying with it fertility. From these surfaces more
material is washed and blown away while exposed to the

atmosphere, and continually rolled by tillage into the freer

embrace of the decomposing agencies of the air increasing

decomposition of organic matter, either faster than the

plants can make use of it or with the result that free nitro-

gen is formed. Leaching, occurring most in the spring and

fall, wdien least covered with crops, carries plant food

beyond the roots and largely into the streams. The J\Iis-

sissippi River thus gathers up and discharges 8,000,000

cubic feet of soil materials per hour, enough to lower the

immense basin of the Mississippi valley one foot in ten

thousand years. This of course represents the best part of

the soil.

Harry Snyder found, as chemist of the Minnesota Experi-

ment Station, the following deeply impressive facts, which

I select from more abundant material of like tenor. Virsin

soil in Warren county, Minnesota, contained .38 of one per

cent of nitrogen, while an adjoining lot tilled for only ten

years contained but .25 of one per cent. Crookston County
contained .40 of one per cent of nitrogen, while adjoining

ground tilled for nineteen years contained but .21 of one per

cent of nitrogen. Land tilled for thirty years contained but

.16 of one per cent of this element. Was this material carried

away in crops ? Twenty-five bushels of wheat per acre with

its straw would for twenty years remove but from 800 to 900

pounds of nitrogen ; indeed, less than this, for the straw is

not all removed from the ground under the western system

of wheat growinof. Averaoino; the lots of the first two sets

of fiofures given, we find that .165 of nitroiren has been lost

from the soil. This, for an acre weighing 3,500,000 pounds,

represents an abstraction of 5,775 pounds of nitrogen.

Machinery and constant tillage splendidly expedite soil
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thieving, and perform in a generation that which the fathers

would have required an age to have accomplished. They

have mown into the ranks of fertility of western soils

as the modern Gatlinij gun into the ranks of men. While

the greater part of this loss of fertility is not due to that

carried oif in crops sold, yet the loss in this direction is a

noteworthy one. The Indiana Experiment Station has esti-

mated the phosphoric acid, potash and nitrogen abstracted

in the annual crops grown in Indiana, at the market rates

for these materials, at $104,603,700. The combined efiects

of fertility removed by crops and by the results of tillage

have been to send crops down the scale of 3'ield with a rush.

Some years ago I had occasion to estimate for my classes

at the Agricultural College of Missouri the decreasing yields

of the corn and wheat crops, and found, beginning with

1864, that in successive periods of five years each the corn

crop stood as follows: for the first period, 30.8 bushels;

for the second period, 32.1 bushels; for the third period,

27.1 bushels; for the fourth period, 26.6 bushels per acre.

Since then the crop has remained practically stationary.

The United States government, however, shows that for the

country from 1869 to 1879 the yield of corn was 24.7

bushels, and from 1879 to 1889 24.1 bushels. As six of the

Mississippi valley States raise more than one-half of the corn

of the country, while the entire corn States of the west raise

more than three-fourths of the corn of the country, it is

evident that the decline of crops has not reached its

climax. In sixteen years the crops of Kansas went from

17.2 bushels of wheat per acre down to 13.1 bushels, and is

now still lower than that. Other States show the same

general decline. The loss of 401 bushels of wheat per

hundred acres, to say nothing of the decline in price, cuts

most vitally into the luxuries and comfort that may annually

be brought into the homes of Kansas farmers. Such farm-

ing is farming towards poverty and despair, and away

from civilization and culture. The reader will under-

stand, of course, that the illustrations given represent the

tendency of western agriculture, and are only a few taken

from the multitude of facts in my possession to represent a

law involved in the efiects of western extensive tillage.
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The country as a whole, including the south, averaged but

24.1 bushels of corn and 12.1 bushels of wheat per acre,

while the great wheat and corn producing States of the west

averaged but slightly more than this, or say 28 bushels of

corn per acre and 13 bushels of wheat, Illinois producing

but 26.3 bushels of corn per acre and Iowa but 10.3 bushels

of wheat, as the average from 1880 to 1890.

As wheat in the hands of producers to-day brings not

over 40 cents per bushel, or at 13 bushels per acre $5.20,

and corn 25 cents per bushel, or $7 per acre, no extended

calculation of cost is required to show that the direct sale of

tillage crops can return but the scantiest wages to the pro-

ducer. Whatever of profit there is in western agriculture

comes from the secondary products of crops,— beef, butter,

pork and mutton.

Whether there is a profit in the animal products of the

west is a debatable question, which requires a great deal of

calculation, into which variable elements enter. The public

are familiar with the fact that the sheep industry is on the

decline in the west ; that under the low prices that prevailed

two or three years ago the number of hogs so rapidly de-

clined as to produce a dearth of pork products ; and that in

the older western States the numlier of cattle fed is either

stationary or on the decrease ; thus, since the low price of

1890, oxen and other cattle have heavily declined in such

States as INIichigan, Ohio, Indiana, Illinois and Wisconsin.

They have slightly increased in four corn States,— Missouri,

Iowa, Nebraska and Kansas ; although, since hope that higher

prices for beef were soon to prevail began to fade in 1892,

the number of beef animals has actually decreased in corn

States like ISlissouri and Nebraska, while in Kansas the

numbers have been stationary, alone increasing in the single

corn State of Iowa from 2,707,049 to 2,731,385,— a prac-

tically stationary number. From this it appears that the

western States prefer to sell their corn, oats, barley and

wheat to making meat products at present rates. This seems

to put the profit of meat making on a parity with that of crop

production. Indeed, the papers of the west have stated

during the present year that ground is being ploughed up

from pasturage for grain production, as meat making is

thought to be less profitable.
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A little ciphering will show that there is no profit in the

production of meat products in the west on the basis on

which they are there fed. Accustomed to rob the soil as a

source of his wealth, the western farmer expects, when he

feeds out a crop, to get full pay for his time, without esti-

mating the manure as a part of the income ; while many
feeders demand a profit for the operation, otherwise they

prefer to sell the crops direct. Thus, where they rate land

as it is rated at fifty to one hundred dollars per acre, it is

quickly seen that three pasturings, or the cost of interest on

two acres each season at the prevailing rate of eight per cent

interest, and feeding of hay and grain for three winters, with

the interest, risk and cost of labor on the same, narrows the

margin of profit, especially under the system that prevails in

the beef-making districts, where the entire year of service of

a cow is necessary for the production of a calf. Interest,

risk, care and depreciation of the cow will cost not less than

twenty to twenty-five dollars per year in the settled west.

Interest on pastures will amount to no less than eighteen

dollars at six per cent interest.

Three and one-half tons of hay at six dollars and one and

one-half tons of grain at ten dollars will add thirty-six dollars

for cost of feed. Then there is the interest, salt, attendance

and risk to be added, which makes the total cost for a

fifteen-hundred-pound steer upwards of eighty dollars. At

the best this reduces the prices of beef making in the Missis-

sippi valley to the level of interest on capital and the lowest

rates on day labor. This the average western farmer does

not get in beef making to-day.

I have already spoken highly of the mental equipment of

the western farmer and of his physical energy, and am called

upon to explain his present unfavorable financial condition.

Just as we have become settled in old practices to the detri-

ment of our interests, has he become largely fixed in expect-

ing his income from the natural fertility of the soil. Its

response is now below the necessities of our civilization. It

is a slow process for a great people fixed in a method to

reverse that method. The west will be hampered even in

the purpose of recuperative farming by the fact that the

receipts of the farm have largely been expended in meeting



No. 4.] EASTERN AND WESTERN FARMING. 1G7

the expenses of buildings, appliances and the debts of original

purchase.

Many farmers of the west have accumulated capital and

are using it in village life, giving rise to the class of men
known as renters. This class of men has increased in the

last decade or two, and constitutes the heaviest incubus

upon the heels of progressive farming in the west and the

hope of a sudden and high type of recuperative farming.

Thus in Indiana twenty-nine per cent of the farmers are

renters ; in Illinois thirty-seven per cent hire their farms.

This is an increasing ratio. These men do not rent on the

long tenure of the English system, and have but a temporary

interest in the farm. This is not the class who will lay the

foundation of renewed fertility. It is not the class who will

feed cattle for the purpose of the manure, and is the class

that will feed them only when there is a direct profit in the

transaction. This is the class that sell the crops from the

farm.

I deeply regret to see the pledge of national security and

the perpetuity of republican institutions, founded in the

homestead act, which made the tiller of the soil its owner,

and thus every tiller of the soil a pledge of peace and security,

impaired to any degree by a class whose interests are less

deeply rooted in the soil and the perpetuity of our institu-

tions. While New England in this movement will have to

meet a less vital competitor, I regret to see an equality of

condition that arises from the distribution of land amons: the

masses in any degree giving place to inequality and the envy

and unrest that follows when poverty daily looks with envy

upon the face of wealth.

I have run thus rapidly over some of the primary con-

ditions that exist in the west, because the great subject that

I am attempting to handle will not permit of detailing. I

therefore turn from this phase of my subject to the New Eng-
land farmer and his methods, contrasted with the western

farmer.

We have not found the misfortunes of the west, as some
have supposed, in an enervating climate nor in the lack of a

virile race of men and women. Its embarrassments are

found in a sparse po[)ulation, necessitating the sale of its
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products in distant markets, and in the partial necessity of

making those sales in the form of raw products, thus giving

rise to an exhaustive type of farming. Compared with the

west, New England has far poorer soils, higher railway rates

per mile, has not the advantage that selling great masses of

products gives, uses far less machinery, has poorer pastures,

less skilled and aggressive breeders, less boldness of policy,

and is, as we believe, more fixed in its practices. We have

in the east the advantage of near-by markets, therefore

higher prices ; can produce better products, gain for them

personal markets, have cheaper money, cheaper lands,

better roads, more of permanent improvements, less expen-

sive habits, purer water, and conditions that admit and com-

pel closer industry, economy, and a keener exercise of

intellectual powers. Not all of these have been applied in

New England.

The west absorbed our most adventuresome and ambitious

sons. The foundinir at home of new industries that modern

science has developed demanded more of these sons, while

both interests absorbed in inviting rates of interest the sur-

plus capital that has been accumulated and was being accumu-

lated by New England farmers. The older generation with

their practices were left to maintain what has- remained of

the vitality of New England farming. The immense demand

made upon New England farms has paralyzed its energies,

while the vim of the great west, built up by New England

blood and New England capital, poured in upon us by cheap

transportation its rivers of products upon the less ambitious

home stayers, who, to meet the new order of things, instead

of breasting the tide, narrowed and narrowed the farm opera-

tions, until relatively less capital and less labor were employed

upon them than in old times. If this policy was right once,

we believe something braver is desired now. To till only

eleven per cent of our arable land exclusive of pasture does

not do credit to our stalwart ancestry, who bravely cleared

our fields, erected our homes, established our improvements

and the ideal rural New England of the poet and the states-

man, and transmitted to the sons capital to continue them.

Like France and Enofland, we should till not less than one-

half the land capable of it.
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I should be pleased to enter into the philosophy of a tillage

rotation, but time will not permit. It is well-nigh true to

say that there can be no high agriculture without a high order

of crop rotations, involving a large amount of tillage. I

need not ofler the demonstration that tillage aids in soil

decomposition,— we have seen it in the west; but ours

should stop short of continuous tillage, rather being that sys-

tem that alternates tillage and covered crops, the one to aid

decomposition and the other to absorb its products that

might be wasted by continuous tillage as in the west. This

would require an immense increase of capital, labor, ma-

chinery, manures and skill. Can we aftbrd these and other

necessary factors ? Yes, if we are to measure steel with our

western brothers, who have outrun us in aggressive progres-

sive measures where they have seen the opportunity to apply

them.

First, we have the cheapest lands in America, saving the

dark belt of the south. The increase of renters in the west

is due to the absence in the market either of free or low-

priced desirable lands. Very few areas in the country are

holding land at less than fifty dollars per acre, where a man
cares to live. Incidentally I may say that New England

to-day ofters the best opportunity of the continent for a poor

man to procure a farm home. Our cheap capital, now net-

ting but three per cent in New Hampshire, and I presume

the same in Massachusetts, leaves but a little net income on

the purchase price of land at fifteen to twentj^-five dollars per

acre, as it can be purchased for over one-half of New Eng-

land, to pay the interest,— not more than fift}' to ninety

dollars being thus absorbed by a one hundred and fifty acre

farm. Here to-day is the most promising opening for capital,

for little has to be realized to make the investment a pa}'ing

one. The west cannot be met with any hope of success

without using the tools that have served them so well.

Muscle is foolishly governed that knows no better than to

contend with machinery, and deserves any fate that may
happen to it, speaking economically.

I am told that we cannot use machinery on the farms of

New England. If this is so, let us throw thorn away, and

be done with the vain strufftrle. The assumption is a false
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and fatal one to him who is governed by it. Ten dollars

will equip a man with a simple arrangement to remove

obstructive bowlders at a nominal price per acre, and help

remove the bushes that are a shame upon the pretence to

intelligent industry of every New England farmer who grows

them. My neighbors in Missouri claimed that forty acres

was a fair allowance of corn for a man to care for in a year.

At a moderate sum, entirely within the bounds of economy,

the average New England farm may be fitted for the use of

every essential machine used on the prairies of the west, so

that if a western farmer can handle forty acres of corn the

eastern farmer can. Want of time will not permit me to

dwell upon modern machinery. It is as tempting as it is an

important field. Something more is involved than the mere

question of economy. Man, morally and mentally, in all his

possibilities of culture, is in this balance. Any economy of

muscular energy reacts upon him. When all the energies

of man are exhausted in muscular labor, none is left over for

mental growth ; and wherever muscular energy becomes the

sole motive force, man is lowest in the scale of civilization

among the workers of the world. The habit of excessive

muscular labor has been found incompatible with the activi-

ties of the mind. The New England farmer will not be man
enough to balance his western brother until muscular tension

is relieved by the substitution of other forces to operate

abundant mechanism on the farm. Machinery is a sine qua

non in the mental and material growth of agriculture. No
can't comes in here to veto the free use of machinery. The
failure to use it is the final failure of New England aoricult-

ure ; and the quicker any man who cannot accept this

saying gets out of farming, the better for him and his

country. I am practising what I am preaching, and either

the rocks on Wilson farm that obstruct machinery are going,

or I am ; and, as I do not care to move, the rocks are moving

into unobtrusive places, and machinery is -asserting its

supremacy and girding itself up for a trial of strength with

its kindred in the west.

I shall bo told that lalior cannot be secured for carrying on

broad operations on the farm. I was told so before com-

mencing operations on my own farm, and if I could employ
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it, it would be Ishmaelile in character. I suppose these

claims represent in some respect the belief that we have

taught ourselves as an apology for our passiveness in farm-

ing. Now, at the expiration of several months of uncertain

workers on the farm, I have six regular men ; and I doubt

not, if we are honest with ourselves and honest with history,

that we shall acknowledge these men to be the match of the

wonderfully good laborers in sentiment that the old hands

employed in the good old times. It is a simple proposition

with us : a comfortable home for man and wife, fair pay and

reasonable hours of labor, and work for three hundred and

thirteen days of the year.

But it is said that we cannot carry on extensive farming

as in the west, because we have not its fertility of soil. Is

this statement true ? Really have we not an advantage over

them in some regards? Can we not carry on not only

extensive farming but extensive intensive farming, thereby

exhiljiting the true genius of man in agriculture? To make

it extensive, it is true we must clear the fields of rocks and

make use of all the available pasture ground ; and to make it

intensive we must fat it all, incUiding that portion which we
cannot plough, by feeding it until it becomes the match of

western pastures. "With more labor, more and cheaper

capital than the west commands, there is no trouble at all in

fitting the fields for machinery ; no trouble about the profit

of it, provided we can furnish the fertility. Here is the rub
;

and here is the pivotal spot where we must look in detail

and with some care.

Let us take the corn crop as an illustration. Can we grow
the forty acres of corn that our western contemporary can,

so far as furnishing the plant food is involved in the scheme ?

Let us look. Fifty bushels of corn and its fodder contain

in round numbers thirty-one pounds of phosphoric acid,

sixty-four pounds of nitrogen and some seventy pounds of

potash. As it is quite satisfactorily shown that only one-

half of the nitrogen needs to l)e supi)lied, the cost of these

materials, rating nitrogen at fifteen cents, potash at four and

one-half cents and phosphoric acid at seven cents per pound,

will l)e $1.06, or twenty cents a bushel. While not all the

chemicals applied are returned in the first crop, they are so
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nearly returned plus the natural production of soil that in a

series of years, at a fair compensation for increased fertility

of soil, the figures may stand as representing the cost in

fertility for a bushel of corn.

What will it cost to ship a bushel of corn from the west

here ?— The tax that the western farmer pays to railroads for

the opportunity to sell in our markets. From Chicago to

Boston for July, or for the cheapest rates for the year, twenty-

two cents per hundred pounds is paid for corn. From Kansas

City or Omaha or from western points where corn shipments

are now the heaviest to Chicago, another twenty cents per

hundred pounds, making a cost per bushel of twenty-three

and one-half cents, or three and one-half cents more than

the cost of chemicals for a bushel of corn. When we pur-

chase chemicals our farms are growing richer and the western

farms are growing poorer, — growing easier for us and

harder for them.

As some may make the criticism that Kansas City is a

point too far west from which to calculate freight rates, I

may reply that the rates given are over great trunk lines for

large quantities. The great bulk of shippers of corn live

on lateral and local lines and sometimes on sub-lateral lines,

and behind these lines is for the great bulk of shippers the

cost of delivery by teams. The same calculations will be

found true for other crop products of the farm.

In a less measure they are found true for meat products

;

and yet I contend that meat products are likely to become

more prominent in New England than they have been, for the

reason that prices will probably be Ijctter in the future, and

because we are about to learn that we can produce crops by

the use of machinery, chemical and yard manures combined,

cheaper than we have been aware of. It is our function to-day

to generalize more than to specialize, yet an illustration will

serve to redeem our suggestion from unmeasured contempt

by those who have long abandoned the hope that New Eng-

land will again raise meat crops.

The sulky plough will turn an acre of ground for $1.25;

the sulky harrow will fit it for sixty cents ; a two-rowed

corn planter will plant it for twenty-five cents. Ten dollars

will furnish the chemicals for four tons of air-dried fodder
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corn. Sulky cultivators will repress the weeds for another

dollar. One dollar an acre will cut it up, and one and one-

half to three dollars will house it, according to where it goes,

— into the mow or silo. As the husker and the grinder will

keep hands off of this crop, the total cost will be $17.10

per acre. The western farmer will not grow it materially

cheaper. The average farmer of the west no cheaper. If

this is true, he can make beef but little if any cheaper,

probably no cheaper when delivered in our markets.

Let us take another look at this corn question. The

Illinois farmer grows twenty-six and one-tenth bushels (I

do not understand this average farmer nor the statistics

relating to him, for those whom I know grow more than

this per acre) ; if we grow fifty bushels by the use of chemi-

cals, we ol)tain twenty-three and nine-tenths bushels larger

crop per acre for the expenditure often dollars for chemicals.

Now, this excess crop costs but little more per bushel than

the twenty-six bushels grown without chemicals by the

Illinois farmer, as all the cost of tillage is to be paid by him

for the small crop.

Another factor comes to our assistance, and that is the

superior value of the fodder in New England. Indeed, on

most western farms the fodder is substantially thrown away,

being fed off of the ground by cattle after the corn has been

snapped. By this system ten acres is estimated to feed a

steer for the winter, while one acre would furnish the food

in New England by our system. Some of ni}'' hearers no

doubt have learned that the western farmer is beginning to

use chemicals. Armed with our M'eapons, will they not

meet us on equal terms in the manuring of crops ? Chemicals

are the insidious foe of the farmers bordering either side of

the INIississippi and the Missouri rivers.

Years ao;o I estimated for Missouri students the cost of

chemicals to raise forty acres of corn of fifty bushels per

acre, forty acres of wheat of twenty-five bushels per acre and

twenty acres of hay of two tons to the acre, this being some-

thing like the distribution of crops that the tillage farmer of

the west makes. Wheat at seventy-six cents per bushel,

corn at twenty-five cents per bushel, hay at six dollars per

ton, will give a return for all these crops for one hundred
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acres of $1,490; the chemicals to raise these crops then

would have cost $1,264.80, leaving a net credit of but little

over $200. Crops were then rated at more than they will

now bring, the wheat by $250, the others about the same

now as then, while the chemicals were rated slightly above

present market rates. In short, the crops of a renter's farm

in Missouri to-day will not sell for more than enough to

purchase chemicals to grow them, except as it can be

achieved by feeding live stock. Intensive extensive farming

is not now possible in the west except as a slow growth and

at the expense of saving liquid and solid manure and the

application of the same, which means an era of increased

cost in its methods of agriculture. This seems to be, when

coupled with rotations, the true direction in which the

western farmer should move. Wo have already seen that a

stronsf movement is settin2: in this direction, also more of

their cows heretofore kept solely for calves are being milked

for butter production. More of their manure formerly

wasted is being applied, and their corn fodder in part is

being more carefully conserved. Between the farms thus

reducing their waste and those held by renters and poor farms

operated l)y old methods, I presume that the time has

arrived or is about arriving, when over the old west, or the

west east of Kansas and Nebraska, farmers are maintaining

the present level of crops, and may be preparing to slowly

ascend the scale of crop returns which they have descended.

Statistics show that New England began this movement in

advance of the west, and we know that market rates make it

possible for us to go into extensive intensive farming to

greater advantage, cheap farms and cheap capital, as before

intimated, being favoring conditions.

In estimating the relative capacity of the east and the west

to produce crops cheaply in the future, it is not to be forgotten

that our roads are superior to those of the west, and, except

hills that might be circumvented and a short period of mud
time in the spring, hard to beat for pleasure or for business

without far too great, an expense, for nature has made the

earth of our granite soils well fitted for substantial road

beds. On these farms are houses, barns and substantial

fences that of themselves cost double the present purchase
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price of the farms, and requiring less annual outlay and

future cost of improvements than western farms.

The vahie of our diversified markets, where individual

sales are made at special rates for extra fine butter, fresh

eggs, poultrj^, fruits and a line of the more refined products

of agriculture, is great. We do not sufier from the dispirit-

ing influence of distant markets, and are aided by the reflex

action of diversified industries on the ambition and morale

of farming. Farming is not likely to have in it, when

isolated from other industries, quite that snap that it would

have when exhilarated by an example of successes and

culture of high order on every hand. It must be confessed

that this principle seems to have little application in this

section, for the agriculture of the west has been more

spirited than that of the east. This I have explained in the

fact that a race of men of moderate means have sought in the

west homes and fortunes upon soils where nature has done

much for them, and which they were bound to take advan-

tage of in building up the essentials of life around them,

New England being dispirited by abnormal profits and

opportunities afforded in the west and in eastern cities, both

for its young men and its money.

That era and all that characterized it are dead forever.

Overaction has settled the fertile lands of the country, until

in remote areas they are higher priced than near our great

markets. Capital has hunted for and operated the visible

opportunities for sudden wealth that a new continent affords

and that new discoveries in science opened up to us in pro-

fuse array. And now the reaction is apparently setting in,

fortunately before rural New England has passed the point

where it fails to retain enough of recuperative strength in

men and money. Men and capital are beginning to see that

our old farms aflford a reasonable opportunity for each, and

I predict that New England agriculture is about to enter

upon the most glorious era of its history. The cry of aban-

doned farms is no longer to advertise the apparent paralysis

of New Emrland farmino;.

The last census has shown that rural New England calls no

louder for sympathy than the rural south and the rural west.

We notice that in such States as Alabama and Virginia in
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the south, Kansas, Missouri and Illinois in the west, and

California on the Pacific slope,— in fact, all sections of the

country exhibit rural counties whose population has de-

clined.

The dazzle of the city has been as glittering and magnetic

to the boy of the west, of the south and of the Pacific slope

as to the boy of the middle States and New England.

Counties like Andrew and other counties that I am familiar

with in north Missouri, unsurpassed in agricultural capaci-

ties b}^ any section of America, show a failing oif in pop-

ulation.

In the inter-mountain region, where at the touch of the

waters of irrigation a luxuriance of crops springs to life un-

known to the Mississippi valley, far-off Utah, a thousand miles

from other civilizations and their markets, has its counties

which have reached their flood tide of population and are

ebljing. Two miles from the town of Logan in this scorned

territory land is higher than it probably is within two miles

of this old mart of international commerce and of local trade

in which this Board is now in session. Even in Kansas and

Nebraska, hardly yet in their childhood, speculation has

reached its opportunities and turned its back upon many
counties of these lands of milk and honey.

A boy in Illinois who desires a farm must pay one hun-

dred dollars an acre for a good quarter-section, or sixteen

thousand dollars ; and not less than twenty thousand dollars

will man for action one of these quarter-sections. Farms in

central Iowa command fifty dollars an acre, and if any sell

for less it is because public judgment holds them of inferior

value, so that not less than twelve thousand dollars would

be required to capitalize them. Where more than one son

is born on a farm in Iowa, it has to be divided, or the land-

less son faces a harder road to land ownership than his

cousin in New England.
,

Clearly the time is coming in the history of New England

agriculture when courage should be joined to capital and

machinery in fitting its old farms to enter bravely into the

arena of competition with the rest of the world. To these

New England farms, in the belief of the speaker, should be

applied more tillage, for the following reasons : because, in
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working capitalized lands., the farmer is made more of a cap-

italist and less of a laborer ; employing more labor makes
the farmer more of an executive or business man : in tilling

more in this northern latitude in our brief seasons it levies

more on the decomposing influences of atmospheric agencies,

because it necessitates regular rotations, which of themselves

unaided tend to increase crops ; because it involves more of

purchased chemicals and greater possibilities when these are

used in conjunction with yard manure ; because it includes

more of purchased foods valuable as manure makers and val-

uable as accompanying foods with the straw products of

grain and corn grown in each rotation ; because it distributes

labor more equitably over the seasons, and when wisely

organized requires it for the year and develops better labor-

ers ; because it multiplies the revenues of the farm several

fold, and creates a possibility of profit where none exists

under the present system ; because it requires more brains

in farming, and makes of the farmer a more cultivated man,

elevating his social position and dignity ; because in requir-

ing all these it makes the industry the most varied, the most

intellectual and the most fascinating known to man.

There is no longer cause for the New Eno-land farmer or

farmer's son to seek new lands to conquer, in a distant,

sparsely populated section of the country, where industry

runs in few gi-ooves and life is less varied.

The CHAiRMAisr. You have listened to this very interest-

ing and very candid statement delivered by the professor,

comparing the agriculture of the west with the east. He has

had large experience, and has given it to us in a way that we
can understand. I have no doubt there are many in the

audience who have questions to ask or experiences to relate,

and remarks or questions are now in order.

Mr. F. A. Bliss. Mr. Chairman, the gentleman has

advocated the use of machinery. I would like to ask if

there is machinery that would be practicable for the farmer

to purchase and use for removing the rocks and bushes from

our New Enirland farms ?

Professor Saxborn. Yes. I have removed several hun-

dred bowlders from my own farm, and many hundred trees.
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The implement I used is a very simple affair. It consists of

a very strong beam and handles much like a plough, with

two curved steel prongs fastened on each side of the beam

and running down in place of the iron part of the plough.

These prongs are forced down in the ground behind and

under the bowlder. I hitch the beam to a pair of wheels

with a yoke of oxen, and I easily pull out rocks that weigh

a ton to a ton and a half. I bought a farm of one hundred

acres adjoining mine, which was full of bowlders everywhere,

and I pulled out as many as thirty or forty in an hour. I

put those bowlders on what we call a stone boat, and took

them to the wall, although many of them were used in

ditches for draining the land. Some of the fields of my
neighbors are broken up by little runs into little patches.

We dig drains in all this land and fill them up with rocks,

and run our plough right through. We cannot afford to go

around rocks and runs ; we started in for business.

Mr. L. W. West. I would like to know whether that

machine will pull a white birch stump six inches in diameter?

Professor Saxborx. Yes. Most of the trees that I am
pulling are standing, though it will pull stumps. It gives

an upward lift. You hitch it onto your axle-tree, and when

you pull, it does not pull right against the face of the earth,

but this incline of the lift takes it out of the ground very

easily. My father, who was always inventing machinery,

took a common ox-tongue and made one for himself.

Question. Would you use the same instrument in re-

movins; bushes from land ?

Professor Sanborn. For sao;e growth and the ireneral run

of bushes I back the wheels right up against the bushes

and hitch up as tightly as I can, and pull the bushes very

quickly.

Mr. Little. I would like to inquire what method the

speaker would advise where the bushes are too small to hitch

a team to them, for instance, elder, barberry or huckleberry

bushes.

Professor Sanborn. Probably you can advise as to that

better than I can, but we use a heavy plough and root them

out.

Mr. Little. I find that simply mowing them off once or

twice a year won't kill them.
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Professor Sanboen. You want to disi; them out. When
I was a boy I used to mow them, and recently I saw the

same bushes that farmers have mowed annually for twenty

years ; every rock in the field is familiar, and they are

ploughing right around them, as they were twenty years ago
;

and I said, " What a spirit these men have! Talk about

farming ! Why, those men do not know anything about

farming," Think of a man mowing around rocks and bushes

year after year. It is not farming ; it is not a fair, honest

pretence of farming. There is nothing brave or bold or

manly about such farming. It puts you to shame when you

think of it.

Secretary Sessions . I want to say just one word in

relation to this question of Mr. Little's. Riding on the cars

a short time aijo I met a gentleman from the town of Prince-

ton in this State, and another seat-mate said to me, " You
ought to hear what he can tell you about getting rid of

brush in pastures," and of course I was interested, because

I have mowed brush, too. He said an application of salt

that would cover the ground and make it white around

these bushes would kill them completely out, and that he

could get a refuse salt for a very low price. It would kill

the grass, but by sowing grass seed the following season the

pasture was much improved.

Mr. FiiExcii (of North Hampton, N. H.). I am an old

farmer ; I have been a farmer all my days. I am seventy-

six years old. My father was a minister of the gospel, and

he tried to make one of me, but I chose to be a farmer,

because I love farming. I love to see things grow and help

them grow. I love to work, and never believed that work
was a curse to any man. The great curse is laziness and

shiftlessness. I admire the remarks of our lecturer to-day,

and I can fully coincide with them in almost every respect.

I believe, as he does, that the only way to remove rocks and

stumps is to be thorough with them and tear out all the

bushes by the roots, instead of using salt or anything of the

kind. I have completely cleared up at least three-fourths

of all my pasture land, cleared it entirely from rocks,

bushes, stumps and everything of the kind, and put it all

into good mowing. I married a farm with my wife, and the
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next mornino; after I was married the man wlio was on the

place said to me, "You have got here one horse, one yoke

of cattle, a few sheep, four cows and a heifer, and you had

better sell the heifer, for four cows are all that you can

summer on this place and all you can winter, and all that

you ought ever to think of keeping." I made no reply to

him, but I thought if I lived I might improve somewhat on

that. I am now on the same place, with a very little addi-

tion, and I can keep and do keep ten horses, and can keep

fifty cows and fifty hogs. I keep those cows and that stock

a great deal better than those four were kept, and it has all

been done simply by hard work and improvements. I have

laid some three miles of drain tile on my place, and simply

by industry and improvements I have certainly made five

spears of grass grow where one grew before. I wanted to

ask our essayist if he thought it necessary for successful

farming to use chemicals for manure to any great extent, for

I think I am farming pretty successfully, and I use but very

little.

Professor Sanborn. Well, it is for me, and I will try

and state my reasons. Our soils are far below what ought

to l)e their productive capacity, and I do not want to devote

a lifetime to developing their fertility, as this gentleman has

done with his. I want to bring the soil up in a short time.

Chemicals are of great value in carrying on a farm, and you

may use them as extensively as you please. I am working

on a four hundred-acre farm. I keep about one hundred

and sixty acres ploughed each year ; on those I propose to

put chemicals liberally, and in the space of ten years I hope

to get the farm in good condition. I cannot afibrd not to

use them, because they pay me as I go. We have been

using them on the farm up there, and we know that they are

a successful and profitable plant food. Real farming does

not consist in playing round a few acres each year. That is

not a bold policy for men who live on these hills. It is not

a question of what we can get along with, but how much we

can accomplish.

Mr. A. Pratt (of North Middleborough). I would like

to ask Professor Sanborn as to the estimate that was made

of chemicals in his essay. Was that applied with farm-yard
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manure, or without it? If without farm-yard manure, what

proportion of chemicals would you use for a good crop of

corn ?

Professor Sanboen. Well, I shall apply them to thirty

or forty acres of corn next year without any manure, but I

have not made up the list. I shall apply about half the

nitrogen that the crop is supposed to take from the soil. I

shall apply probably about two hundred pounds of nitrate

of soda to the acre, of dissolved bone-black probably about

seven hundred to eight hundred pounds, and of muriate of

jDotash probably about three hundred pounds to the acre.

That would be all the materials that seven or eio'ht tons

of dry corn and fodder get to the acre. I am expecting

to get back in the crop about fifty per cent of what I apply

the first year.

Mr. Peatt. Do- I understand that is for fodder, or a

crop of corn ?

Professor Sanboen. I do not have any husking. It all

goes into the silo. I do no grinding. There is a gain by

this method. The husking does not add one dollar to its

value. You spend twenty-five per cent of the value of the

crop in manipulation, and you have nothing left.

Mr. Peatt. At what stage of its growth do you harvest

that crop?

Professor Sanboen. As near maturity as possible. It is

my contention that a crop grows up to maturity, and I take

no crop off short of that time.

Secretary Sessions. Do you aim for a crop of ears ?

Professor Sanboen. We aim for a crop of ears.

Mr. Bliss. I want to say a word in regard to removing

bushes and stones from our land. As a matter of fact, we
know that the most valual)le land we have on our farms is

the low land, 1)ut this low land is the land that is left to

grow up to bushes and trees. It has been my 611011; in the

last few years to bring under cultivation this low land. I

have laid from one thousand to fifteen hundred feet of drain

tile a 3'ear in this low land, and I find that it is the most

profitable work that I do on the place. Some of my neigh-

bors have used refuse substance from the gas works, some-

thing like lime, for killing trees. It is efiectual in Idlling
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trees and bushes, and it does not injure the soil after one or

two years.

Mr. Clark. I think the professor was going on to state

what means he had used for eradicating these small bushes.

I would like to know about that.

Professor Sanborn. I said where they were too small

to pull I simply cut them off, ploughed them out, and that

settled the question.

Mr. French. I have increased the fertility of my farm

simply by keeping stock, and I find that the more stock I

keep the more I can keep from year to year. That is how
I have increased my stock from four cows up to fifty.

Professor Sanborn. One gentleman asks if I put my
corn into the mow. I should, some of it. I should feed it

out whole to the cattle. It is known now that corn ground

is not much, if any, more effective than unground. Wher-
ever you allow pigs to follow the cattle, the sum total you

get when fed wliole will be greater than when you grind it

;

therefore where I feed corn I have hogs follow the cows, and

we lose nothing in that way.

Mr. Pratt. How do you cure it before putting it in the

mow?
Professor Sanborn. In the usual way, then pack it in

the mow solid, not put it in loose.

Professor Whitcher. Do you ever get heat enough so

the corn sprouts in the mow ?

Professor Sanborn. No, I do not. My experience in

New Hampshire in storing in that way is very limited

indeed. I have stored it in the West in that way success-

fully.

Mr. Pratt. After removing the corn, what is your

method of putting the land into a grass crop ? With com-

mercial fertilizers, or farm-yard manure ?

Professor Sanborn. I contemplate the following rota-

tion : forty acres of corn, forty of potatoes, forty of barley

and forty of timothy. I am uncertain about the grain crops,

whether the time has gone by for the growing of them, and

mv rotation is tentative.

Mr. . Have you given any of this whole corn to

your horses ?
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Professor Saxborx. I have not yet. There is no objec-

tion to it. The system of feeding corn by the Western men
I like quite well. They have mills that crack it and grind it

coarsely. I have always been accustomed to grind it finely,

but subsequent observation has convinced me that corn that

is ground coarsely is better than very finely ground corn.

]Mr. Bliss. I do not quite understand what the professor

says about grinding. When he runs across our own ideas,

we want to understand it thoroughly. In our section our

farmers are after the millers constantly to have them grind

finely. Now, is it a fiict that the meal is better for dairy

purposes to be ground coarsely ?

Professor Saxborx. Perhaps I may have been misunder-

stood. In regard to grinding coarsely or finely I draw my
conclusions from the experiments carried on at the stations.

I have fed both kinds, and sometimes ground corn gave more

increase than unground, but nearly all the time the whole

corn gave as good results as the ground. The corn that

passes whole is picked up by the pigs, and almost invariably

I have o1>tained more from one hundred pounds of whole

corn including the gain of the pigs than from one hundred

pounds of ground corn. Now, as to whether it should be

ground coarse or fine, I am convinced that corn coarse

ground is better for this reason. If you feed bountifully and

have swine follow the cattle, nothing is wasted.

Mr. Pratt. Do jou. find that cattle eat the fodder up as

well when the ears are upon the stalk? Are they not

inclined to pick ofi*the ear and reject the fodder?

Professor Saxborx. We find that they eat it all up.

There is no doubt that they eat good dry fodder as well as

they eat ensilage. With strippers I used this dry fodder at

the New Hampshire college farm. There I used to get every

pound of it eaten.

!Mr. F. A. PAiiiViER (of Stockbridge). Have you ever

used sweet corn fodder for your stock ?

Professor Saxborx. I have used it in the silo ; that is all.

Mr. Palmer. What do you think of it for feed ?

Professor Saxborx. The particular lot I fed did a little

bettor than the other fodder.

Mr. Palmer. We farmers come here from all over the
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Commonwealth, and want to carry back a little information

that is practical. I believe in theory, but when theory and

practice come together it is well, and that is very encour-

aging to us. When we farmers speak of our practice and

tind it corroborated by the experience of others, we feel

better about it. I have had the same experience with the

essayist, in that I could not afford to pay a miller to grind

my corn, hence in raising that crop I have leaned in favor

of sweet corn ; and I have also leaned in the direction of

putting the plough in and destroying the bushes, and turning

these stones into drains. A year ago this fall I began work

on a pasture bordering on a swamp, where there were a great

many hardbacks. The hardbacks come up like white birches,

while you sleep. I said I could not bear that condition of

things any longer,— this wild grass and hardback in my
pasture. I got up a little courage and started in and ploughed

up a1)out fifteen acres. I broke up all the stone that I could,

having a good stout man, with a sledge, and they were

mostly laid in a drain. Without multiplying words, I may

say, in confirmation of these gentlemen who have spoken about

breaking up the land, that when I passed through the fields

of my neighbors this summer I saw small crops withering

under the sun, while on that low, heavy land that I drained

were the heaviest crops of corn, potatoes and buckwheat that

I ever saw in my life,— and we do sometimes have good

crops out in old Berkshire. The president of the old Berk-

shire Agricultural Society said, " You have turned that old

pasture, that was not worth one cent to you, into land worth

one hundred dollars an acre." Those were his words. There

is a stimulus, as the lecturer said yesterday, in this kind of

work. Let us stimulate our boys to go into this work. Let

us take them— I mean after we give them a good education

at Amherst— and make these waste places blossom like the

rose. Then we can keep our boys on these New England

hills, and we can vie with our brothers in the West, and

raise our own crops on the field, and our own crops of boys

and girls worthy of these old pilgrim shores of eastern

Massachusetts.

Mr. CoE (of Hingham). Mr. Chairman, I have done a

little clearing up of land in the way of removing stones,
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trees and brush. The best thing I know of to remove brush

is to have a good strong plough and a strong team, and

plough up the bushes by the roots. In removing white

birches, where they grow in clumps, take two sticks three by

four, cross them and bolt them together near one end, and

stand the frame about a foot or a foot and a half from the

clump of white birches, throw a chain over the top and hitch

it around the clump of birches, and one horse will generally

pull them out easily.

Professor Sanborn. How do you make the hitch ?

Mr. CoE. Put the chain around just as you would around

a log or stone. /

Professor Sanborn. Throw it up over the top ?

Mr. CoE. Yes, sir. Just let the legs stand on the

ground, and as you pull you get a lift just the same as you
get a lift on your axle.

Professor Sanborn. Do those legs describe a circle ?

Mr. CoE. Those legs stand a little away from the birches,

and your chain goes over so you can lift as you do over the

axle. It is the same principle that you apply where you are

removing very big trees.

Secretary Sessions. I want to say one word more in

reference to the use of salt. There are, as many here

know, hundreds of acres of rocky pasture lands in Massa-

chusetts on steep side hills, that, unless something can be

done to keep the bushes down aside from ploughing, will

soon be of no value to our farms. I think those are the

places where salt can be used to advantage, not where the

land can be ploughed.

Mr. Lee. Why would it not be desirable to bury the

rocks ?

Professor Sanborn. It is more costly to bury them than

it is to handle them. With this machinery you can clear the

whole land for a very small sum of money, and I want to say

that every acre of land that is adapted for machinery ought

to be worth one hundred dollars, at the rate of interest we
now have, for interest is only three or four per cent, and

when your land is fitted for ploughing with machinery it is

at once converted into a possession of value.

Mr. CM. LuNT, I have been interested particularly in
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this matter of clearing the land in the old State of Massa-

chusetts, especially in Berkshire,— perhaps more interested

in that than in any point I have heard mentioned. But what

I want to get at is this, whether you, professor, or any of

the members of the Board, would, after raising up a family

of daughters, throw them on the world with any of these

Amherst young men you know of to get a living on any one

of these rocky farms. I take, among other papers, the

"New England Homestead," and lately there has been more

or less said about the mortgage lifters on the farm. I find

almost all of those men have borrowed one, two or three

thousand dollars, and they have spent more on those farms

than they are w^orth. I am a farmer myself, and I have

wrested my living from the farm. I have no boys, but if

I had I would not advise them to clear up this rocky land.

It seems to me there is plenty of good land or better land

than this rocky land that can be brought under cultivation,

and especially near a city. I believe that a farmer, if he is

interested in farming, can go into intensive farming and

make more money than he can drawing rocks. Why, it

staofjrers me, Mr. Chairman, to think what our forefathers

did in this State. Just think of the stone walls they built.

My labor costs me on an average $1.50 a day, and I cannot

afford to lay rocks in a stone wall, for it tumbles down. I

cannot aflbrd to do it.

Professor Sanborn. The gentleman asks a question

about marrying our daughters. I would like to ask the

audience where you would prefer to trust the fortunes of any

of your daughters,— as the wife of a man in the city, a paid

agent of somebody to whom he is subservient, telling him to

go here and there, with all the chances and mischances of

life, or as the wife of a man who has a farm, with the knowl-

edge and ability to carry it on successfully, and who is

sufficiently cultivated to read the literature of the day ? I

do not think there is any great fortune in farming. Do not

understand me that way. The time has gone by for wealth-

getting in a short time on this continent. We have gone

over our continent ; we have found our mines, built our

railroads and established our industries. The period of get-

ting wealthy in a night— mushroom wealth— has passed



No. 4.] EASTERN AND WESTERN FARMING. 187

away. We are to-day in the European condition, where we
are simply moving along fixed lines of industry, acquiring

simply a competence and little more. While in some of the

industries here and there a man may amass wealth, yet taking

into consideration the chances of life, would you not feel

more secure with your daughter on a farm which her husband

owns than in the city with the general outlook to-day?

Mr. LuNT. I must say that I am not in love with the

farm and farming. I have not much more than the averao-e

interest in farming in comparison with my neighbors from

the county of Essex, but I try to make farming a success. I

have not heard a young man endorse the ideas of the pro-

fessor yet. The endorsement all comes from these men
with the golden crowns. I know that money can be made
on the farm, but it seems to me doubtful whether one could

do as well on this rocky land as he could on other land in

the State of Massachusetts that is in the market at a low

price.

Professor Saxborx. I think every gentleman in the

audience will understand that my judgment is sufficiently

mature to know better than to advise one to take land that

is covered with bowlders. I am speaking of farms where,

if a few dollars were put out in the way of clearing them up,

it would greatly improve their condition, and where those

few dollars would make the diflerence between modern farm-

ing and ancient farming. The best land will go into fields,

and the poorer will go into forest. I do not advocate farm-

ing under conditions that do not permit the support of man
or civilization. I have too much love for the yeomanry of a

country to send them out to that sort of a living ; but our

farminor must conform to the new order of thing's, and if the

new order is not worth developing, the business is not worth

undertaking.

Mr. LuNT. I will ask the professor if he would advise a

young man to undertake farming without money ? It seems

to me it is a matter of business. If he goes into farming

he has got to have capital, unless he carries a mortgage.

Mr. F. II. Plumb (of Westfield). It is the same in any

business. I know of a farm in the "Catalogue of Aban-

doned Farms," of 370 acres, with two houses, four barns, 50
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acres of mowing land and 50 acres of woodland, near to

churches and a school-house ; there is also an elegant fish

pond a mile long within ten minutes' walk ; and that farm

has been sold for $700, and only $350 down. The other

$350 can be paid up when you want to, and the taxes are

only $13.50. Kow, where is the business man that can

show any such opportunity ?

The Chairman. I have had the name of Mr. E. A. Emer-

son handed me. I would like to hear from him.

Mr. E. A. Emerson (of Haverhill). I can say that I

have enjoyed the address of the morning, and it is in the

line of that address that the future prosperity of New Eng-

land exists. I believe in progress. I believe in that kind

of work, and if we are not willing to put the push and

energy and intelligence into it which it demands, we had

better o;et out of the business.

Mr. Lee. I had a brother eighteen years old. He was

used to work on the farm. He was stout, strong, healthy,

and had a great deal of energy. He had a call to go to

Boston at the age of eighteen years. He went, and in twelve

years he has earned about ten thousand dollars and got a good

position ; and I asked him, " How much have you saved of

that ten thousand dollars in the city ? " "About one-fifth."

Now, the question arises, had he staid on a farm those years

and worked with that energy, would he not have accumu-

lated more? Would he not have more to-day? That is the

question.

The Chairman. We shall be obliged to close now. I am
sorry to cut oifthis discussion. We will adjourn until half-

past one o'clock this afternoon.

Afternoon Session.

The meeting was called to order by Secretary Sessions,

who called upon Mr. Whitaker to state the result of his

tests with the Babcock milk tester.

INIr. George M. Whitaker. Time is so precious that

there is none to expend in explaining the test at all, or to

give you anything more than the results. I have tested one

sample of cream which gave 18 1-2 per cent fat,— cream

raised by the Cooley process, a good, fair, average sample
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of Cooley process cream. I have tested two samples of

skimmed milk. One tested two-tenths of one per cent and

the other five-tenths of one per cent, one sample having more

than twice as much fat as the other. One sample of butter-

milk was tested which had an extra amount of fat, two per

cent, in it. That is absolutely a waste of nearly two pounds

of butter in every hundred pounds of buttermilk. There were

two samples of milk tested, one from Mr. Evans' herd, the

other from a herd of milch cows here in the city. One tested

four per cent and the other four and one-half per cent of

fat. Mr. Evans brought in some specimens of milk repre-

senting the first half of the milking of one cow, and another

sample representing the last half. The first tested two and

eight-tenths per cent, while the second tested four and two-

tenths per cent, showing quite a difference between the quality

of the milk in the first half and the second half.

Secretary Sessions. I now turn the meeting over to

Vice-president Grinnell.

Vice-president Grinnell then took the chair, and said

:

The lecture this afternoon is on a most interesting and

important subject, by an accomplished man,— " Insecticides

and fungicides, and their practical application," by Prof. S.

T. Maynard, professor of horticulture at the Massachusetts

Agricultural College. I think you will derive great benefit

from this, and it will require attention. Our friend, Mr.

George Cruickshanks, well known to you as an eminent

horticulturist, will preside at the meeting.

On taking the chair, Mr. Cruickshanks said : There is no

farmer who grows orchard fruits but must know from the

press find from the bulletins of the Station what an immense

amount of benefit is derived from spraying for insect pests

and fungous diseases. After frequent visits to Amherst for

the last few years I have become satisfied that the time is

near at hand, if not here already, when, if we are to com-

mand a paying price for our orchard fruits, we must resort to

spraying. I am glad that we have so able a representative

as Professor IMaynard to present that su])ject to this audience

this afternoon. I am only sorry that these seats are not

better filled by those who devote so much time and patience

to planting trees and taking care of them. I now have the
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pleasure of introducing to the audience Professor Maynard
of Amherst.

Prof. S. T. Maynard (of Amherst). Mr. Chairman and

members of the Board of Agriculture : Before beginning the

subject of the afternoon, I wish to make a few statements in

regard to the evaporators which have been on exhibition

below. The immense quantity of fruit which goes to waste,

and especially of early varieties of apples, has led to a series

of experiments at the Hatch Experiment Station in the use

of evaporators for preserving this product. We have been

using three evaporators, — the American evaporator, the

Stahl evaporator and the Topping. These evaporators were

run for nineteen days, and they were run in the first place to

determine the work which each evaporator would do. The

American evaporator used 30 bushels of apples. The pro-

duct was 194 pounds, an average of 6 1-2 pounds to a bushel

of fruit. This fruit was droppings and cullings from cider

apples, and the product is shown in the samples below,

although selected, and a little better perhaps than the

average of the products. The cost per pound is about 5

cents. This varies a little with the ditferent evaporators.

The market price of the product we found according to the

wholesale market quotations to be from 6 to 9 cents per

pound. The retail market price quoted 13 to 14 cents per

pound. At this season of the year the price is very low,

but there is almost always an increase in price as the season

advances. Taking the range at 6 to 9 cents at wholesale and

13 to 14 cents per pound at retail, we have a value in the

evaporated apples of from 39 to 92 cents per bushel, without,

of course any sorting, packing or barrelling. In the case of

the Topping 44 bushels were used, producing 272 1-2

pounds, an average of 6 1-2 pounds of dried fruit per bushel,

at a cost of a trifle over 5 cents ; the Stahl consumed 50

bushels of apples, producing 323 1-2 pounds, producing

6 1-2 pounds per bushel. We find that there is a great

variation in quantity, according to the condition of the

apple, according to the kind of apple, also the size of the

apple. The larger the apple, the less will be the loss. The

riper the apple, the greater will be the loss.

These evaporators are advertised as having a capacity as
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follows : the American, from 8 to 10 bushels per clay of

fifteen hours ; the Toppin^y, from 8 to 10 bushels ; the Stahl,

fi-om 8 to 12 bushels. The best we have been able to do is

to produce from 4 to about 6 bushels in a day of ten hours, the

difficulty being in the time which it takes to evaporate the

fruit after it is pared. If the evaporator were larger, better

results would be obtained, as the paring machine which we
used would enable us to prepare and put into the evaporator

many more bushels of fruit. That is of interest to those

who are engaged in evaporating fruit. I have figures from

one man who has an evaporator guaranteed to evaporate

50 to 60 bushels of fruit in a day of fifteen hours. The

owner of this one has been runnino; it more or less through

the fall, and has been unable to evaporate more than from

30 to 25 bushels with two men and two boys, taking up

their time completely, and thus producing about the same

proportionate amount that we have been able to produce

from these smaller evaporators. In the larger establish-

ments, where the business is conducted on the co-operative

plan or in some other way, evaporators are used having a

capacity of from 50 to 200 or 300 bushels per day ; and in

almost any community where the fruit crop has been as

large as it was the past season there would be no difficulty

in keeping one of this capacity running from the first of

September to the first of January, utilizing the difierent

varieties as they mature ; and the product, as we find, is

very much better from fresh fruit. If we take the early

apples, like the Porter, just as they are in condition for

falling from the tree, while they are still firm, we can save

everything ; there need be no loss of anything except the

cores and skins, and the apples which are too small and

imperfect to produce any product at all. Difierent varieties

give us a difierent quality of evaporated fruit.

We have in the room below samples of Baldwins evapo-

rated by the different evaporators. There is also one sample

of the apple known as the Swaar, a variety not very much
grown, but it illustrates the diff*erence between the Baldwin

and that variety. You will find the varieties which give the

best result, the whitest and nicest product, are the Swaar,

the Snow, Baldwin and Willow Twig; and those which



192 BOAED OF AGRICULTUEE. [Pub. Doc.

stand second are the Roxbury Russet, the Red Russet, the

West-field Seek-No-Further, and Greening; and third the

Northern Spy, Minister and King apples. The product

from the difierent evaporators varies in quality also. We
find that with the American evaporator there is some danger

from burning. This evaporator, having a coal furnace, has

a good many advantages over a wood fire, which is used

with the other evaporators, and it can run with very much

less labor, but there has been some little trouble from burn-

ino-. That, of course, can be overcome in a measure by

careful management. The Topping evaporator is a very

simple aflfair, which anyone can make, as I understand there

is no patent upon it, and it gives the best product, and not

a particle of burnt fruit. The Stahl produced a good deal

of burnt fruit.; unless very closely watched, some of the

apples would become a good deal scorched, which results

in considerable waste. If the business of evaporating is

conducted on a large scale and on business principles, it

cannot but be profitable ; and tens of thousands of bushels,

which otherwise go to waste when we have a large apple

crop, would be preserved. In making these experiments

we labored under the disadvantage of having no regular

help, so that we feel that the cost of the products has been

greater than it would be in the hands of practical business

farmers or fruit growers. I will now take up the subject

of the afternoon.
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INSECTICIDES AND FUNGICIDES, AND THEIR PEACTI-

CAL APPLICATION.

BY PROF. S. T. MAYNAKD OF AMHERST.

In the good old times we are told that all the farmer or

gardener had to do was to tickle the soil a little and it would

laugh with an abundant harvest, unmolested by insect or

fungous attack. This is the early history of all new
countries. At first, in the virgin soil all crops grow with

little labor, but sooner or later insect and fungous pests

appear, and the cultivator of the soil must contest his right

to the crop he grows, or move on to other new fields. As
areas of any crop increase, the food supply for insects and

fungi being more abundant, these pests increase ; and there

is hardly a crop that we grow that we do not have to wage

prompt and earnest war to save from destruction.

It is claimed by the Bureau of Entomology of the Depart-

ment of Agriculture that the injury from insects to all crops

in the United States will reach $400,000,000 in a single

year. But this is not the only loss to which the farmer is

subject. It is estimated that the loss to our apple crop from

fungous pests in a single year will amount to more than

110,000,000, to the pear and plum more than $50,000,000,

to the grape $100,000,000 ; and so all along the line, in-

cluding hay, grain, small fruits, vegetables and flowering

plants, we could figure up almost inconceivable losses, until

the amount might exceed that from insect injury.

At first a new pest increases at such a rapid rate that it

seems to defy known remedies ; but as the habits of the

destroying insect or the nature of the fungus is more fully

understood, we learn how the pest can be destroyed or the

crop in some way protected from injury. Great progress

has been made in the past few years in the knowledge of
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insect life and fungous diseases, and no sooner does a new
destructive insect or fungus appear than the scientists con-

nected with the stations in the various States vie with each

other in throwing search-lights upon every possible phase of

the subject, and soon we learn that by providing certain

conditions or by the skilful application of certain remedies

our crops can be saved. Not only do the station workers

learn the best remedy or preventive for insect or fungous

pests, but they often, by careful and extended experiments

in the field, determine how to apply remedies in the cheapest

and most effective way. This is "practice with science."

It is hardly possible, however, for the stations, within the

limits often available, to always settle these important ques-

tions. The practical, wide-awake business farmer, gardener

or fruit srrower must take the matter in hand and settle the

question as to whether there is any profit in using insecticides

or fungicides.

Our time is limited to-day, and we can only discuss a few

of the most important insect and fungous pests, and the

application of fungicides and insecticides for their destruc-

tion.

You are all more or less familiar with the history of insect

life, and in this discussion no explanation of the terms used

will be needed for a full understanding. Insects are gener-

ally visible, but fungous diseases cannot be seen by the

unaided eye except by the results they show on the host

plant ; and a brief outline of the history of the development

of a fungus may better enable us to understand each other.

A fungus is a minute plant growth, destitute of green col-

oring matter, which feeds by means of minute, thread-like,

transparent roots, that penetrate the material aflbrding it

food. These roots, known as mycelium, are much like

bleached cotton fibre in appearance. I can think of no

illustration that will give one a better idea of their structure

than this, very much reduced in size, of course, and aggre-

gated, or compacted into close masses.

Fungi are divided into two groups, the saprophytic and

the parasitic fungi ; the first represented b}^ the mushroom,

and the second by the grape mildews, the grain rust or the.

potato blight. Taking the potato blight, which is more or
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less familiar to all as an illustration of a parasitic fungus,

let us consider its life history. This fungus, like all others,

starts from a seed-like body called a spore so minute as to

be invisible to the naked eye except when seen in masses,

and perhaps not more than one one-thousandth of an inch in

diameter. One of these spores falls on the leaf, and under

conditions of actual moisture, like a rain drop or heavy dew,

in hot, close weather germinates, sending its roots, i. e., the

cotton-like threads, into the leaf, running through it and

taking the nourishment, which the potato plant has elaborated

for its growth and building it up into its own structure.

When the fungus has matured its gro^vth sufficiently,

branches are thrown up through the other breathing pores,

upon which are produced new spores in such numbers often

as to give the surface of the leaf a rusty or powdery appear-

ance. From the one spore mentioned may in a few days, if

the weather is close and hot, be developed hundreds, even

thousands, of new spores, which in turn, coming in contact

with other leaf surfaces, grow and produce their increasing

numbers, until in a very few days our potato vines have

blighted, our grapes have been ruined by mildew, or our

pear trees denuded of their foliage by the leaf blight, etc.

Most fiingi produce two kinds of spores, one that we will

call the rust or mildew stage, and the other the resting or

winter spores. The first are of short duration, lasting only

during the warm weather of summer ; while the latter remain

persistent through the winter, ready to germinate the next

season, should conditions be favorable to their development.

The spores from which blights, rusts or mildews come may
have been produced upon our own grounds, may have come
from land miles away, or may have been developed upon
some wild plant in the fields or woods ; and the immense
number of spores produced as illustrated by the dust from a

dry puff l)all, makes it certain that there are spores enough at

any time for the production of serious injury, if the condi-

tions of weather are favorable.

The life history of this fungus illustrates, with more or

less variation in structure and modification by the action of

the host plant or conditions of weather, that of most of the

common diseases of our farm and garden crops. While our
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crops will sometimes escape injury if we make no attempt

to destroy the pests that attack them, it is not a wise policy

to leave them to chance. It has been proved in many cases,

yes, in most cases, by careful experiments, that the greater

number of injurious insects and fungi may be destroyed or

prevented from injuring our crops l^y the timely application

of insecticides or fungicides. Many progressive farmers,

gardeners and fruit growers have provided themselves with

the most approved apparatus for the use of insecticides and

fungicides, and spraying is as much a part of their routine

as that of cultivation or fertilization.

Fungicides.

Of the many substances suggested for the destruction of

fungous pests, the Bordeaux mixture, from its clieapness,

eifectiveness and lasting qualities, has superseded all others.

Formula.— Copper sulphate, four pounds ; caustic or

quick-lime, four pounds. The copper sulphate or blue

vitriol is quickly sohible in hot water, one or two gallons

;

or, if suspended in a basket or coarse sack in a tub or cask

of cold water, it will dissolve in two or three hours. The

caustic or unslaTced lime is slaked slowly by adding small

quantities of water until every particle of lime is reduced,

and you have a thin paint or lime wash. When both liquids

arc cool they are mixed together, straining out the hard par-

ticles of lime by pouring through a fine-mesh sieve or

burlap strainer. To this mixture is added water sufficient to

make («) twenty-five or (b) fifty gallons, as may be desired.

The agent of destruction in this mixture is probably the

very minute quantity of copper precipitated by the union

of the two substances, and which is held upon the sur-

face of the plant by the lime, ready to destroy or prevent

germination of the fungus spores. It is known that fungus

spores cannot germinate on the surface of copper vessels,

and that one part of free copper in ten million parts of water

will also prevent the germination of the spores of many kinds

of fungi. But, whether it be the small quantity of fi'ee cop-

per sulphate in the solution, the hydroxide of copper, or

something not quite understood as yet, we do know that the

use of this substance when properly prepared is the most
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effectual fungicide for general use. Where large quantities

of the mixture arc needed, twenty-four pounds, forty pounds,

or any proportionate amount, may be prepared ; but each

must be kept separate, and where evaporation shall not be

very great. When needed for use the proper quantity of

each is taken, and, after thoroughly mixing, poured together.

In cases where the Bordeaux mixture will disfigure the

fruit, the ammoniacal carbonate of coj)per should be used

;

but it is so quickly soluble and washed off by rains that more

frequent applications must be made, and injury to the foli-

age is more likely to result than from the use of the Bor-

deaux mixture.

Formula.— Copper carbonate, three ounces; ammonia

enough to dissolve the copper; and water, forty gallons.

Dissolve the copper carbonate in ammonia, using only enough

to dissolve all the powder, then dilute to forty gallons before

using. ( The ammonia found at drug stores often varies so

much that the exact quantity cannot he given.) Larger quan-

tities of the copper carbonate may be dissolved at one time,

if desired, but it must be kept in glass-stoppered bottles.

Insecticides.

Of the many insecticides I shall confine myself to the two

most in general use, i. e., Paris green and kerosene emulsion.

We use Paris green for the destruction of chewing or leaf-

eating insects, because of its uniform quality, and that it is

not so likely to injure the foliage as is London purple. In

water alone it cannot be used with safety stronger than one

pound to two hundred gallons ; but if lime be added to the

water, or if the Paris green is combined with the Bordeaux

mixture, it may be used as concentrated as one pound to fifty

gallons. For sucking insects the herosene emulsion has

proved more satisfactory than any other preparation.

Formula.— Dissolve one-half pound of any common bar

soap in one or two gallons of hot water ; while still hot add

two gallons of ordinary kerosene, and with a syringe or hand

pump stir the liquid until a paste or lardlike substance is

formed. When used, this may be diluted so as to produce

(a) fifteen and (5) twenty-five gallons of liquid.

As most of the insects and injurious fungous growths
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appear at the same time, it has become the practice to combine

Paris green and the Bordeaux mixture, so that one-half of

the cost of application is saved ; and, as the lime in this mixt-

ure neutralizes the free arsenious acid, should there be any,

more of this insecticide can be used, thus making the

destruction of insect pests more certain.

Spraying Pumps.

For the application of fungicides and insecticides there are

manufactured in various sections many kinds of pumps, of

greater or less perfection of construction. A pump to be

satisfactory must be one that will throw a steady stream

with considerable force, and yet work with ease. Such

pumps are manufactured by W. & B. Douglas of Middle-

town, Conn., the Field Force Pump Company, Lockport,

N. Y., and numerous other parties in different parts of the

country, most of whom are making good pumps, but which of

them is the best is difficult for any one to determine. The

value of a pump of any of the various makes often depends

very largely upon the manipulator. A complicated piece of

mechanism requires a mechanic to run it properly and keep

it in good working order, and the best machine ever made

may soon be rendered useless in the hands of a bungler.

"We have here on exhibition from W. & B. Douglas and

the Field Force Pump Company several forms of pumps.

The knapsack pump is very serviceable for small gardens,

small trees and closely planted crops, where a team cannot

1)6 driven ; but the cost is against its general use. The
Imrrel pump or the power pump is much more economical

of time and labor, where a large amount of spraying is to be

done. The settling of the solid parts of the Bordeaux mixt-

ure and the Paris green has been one of the difficulties met

with in ordinary spraying, and we are glad to note that the

appliances for automatically stirring the mixtures have been

attached to the newer forms of both the knapsack and the

barrel pump.

In discussing the subject of insecticides and fungicides we

cover a very large field, and in order to include all of the

important fungous diseases and destructive insects I shall be

obliged to take them up in groups, considering both the
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insects and the fungi injuring each crop together ; and time

will })crn]it only of a brief mention of the characteristics of

each.

The Apple.

Attacking the apple we have the larvoe of the codling moth
(^Carpocajisa pomonella), the tent caterpillar (OUsiocampa

americana)y the bud moth {Tmetocera ocillana), the fall

canker worm (Anisopierix pomeiaria), the spring canker

worm (Paleacrila vernaia)
f
the apple maggot {Trypeta 2)omo-

nella), the plum curculio (^ConotracJielus nenuphar^ and the

apple curculio (^Authonomus quadvigihhus) .

The codling moth is a small gray moth that flies in the

night and lays its eggs in the calyx or blossom end of the

apple just about the time the petals are falling ; the larvae or

worms penetrate the apple and feed upon its tissue, generally

causing it to drop or ripen prematurely. After reaching its

full growth the larva comes out of the apple and makes its

cocoon under the bark of the tree, on fence rails or any dry

substance that will afford it some protection.

The te7it caterpillar moth is larger than the codling moth,

of a gray-brown color, and lays its eggs in clusters around

the twigs toward the ends of the branches of the apple, peach,

wild cherry and some other trees. The eggs hatch in May,
and the larvoe form webs in the forks of the branches. After

completing its growth the larva makes a cocoon on dry sub-

stances, like rails, boards, stones, etc., and comes out the

following autumn to continue its round of life.

The bud moth is very small, and lays its eggs in the buds

of the apple and pear, the larvee eating out the centre of both

leaf and flower bud, and often causing serious damage.

The canker worm moths, of which there are two species,

are light gray in color, the male having wings, while the

female has none, and must crawl up the tree where it lays

its eggs. Both species come out on warm nights, when
the ground is unfrozen, more or less from November 1 to

May 1. These eggs hatch early in the spring, as soon as

the leaves have unfolded suflSciently to furnish food for

the larvae, which feed voraciously up to about June 10,

when they spin a thread and swing down to the ground,

where they make their cocoon and undergo their changes.
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The fall and spring canker worms are very much alike in

habit, except that most of the former come out and lay their

eirsfs in the fall nnder favorable circumstances, while the

latter generally do not lay their eggs until toward spring.

The ap])le maggot is a small brown fly, about one-half the

size of the house fly, that we see in large numbers around

piles of cider apples, and which lay their eggs in the apple

by puncturing the skin. It attacks the mild acid and sweet

apples more than the more acid varieties.

The jplum curcuUo and apj)Ie curcuUo are small beetles

from one-eighth to one-fourth of an inch long, with projecting

mouth-parts something like the trunk of the elephant. The

former makes a crescent-shaped mark under the skin, in which

it lays its eggs, while the latter makes a deeper round hole,

laying an egg at the bottom. The eggs of the apple curculio

hatch and the larvae mature in the apple, while that of the

plum curculio seldom matures, but the effect upon the fruit

is the same,— an irregular growth, the apple being checked

at the point attacked, while the remainder grows on, and

we have gnarly or uneven apples.

The fungi injuring the apple are the apple scab {Fusicla-

dium dendriticum) and the apple rust (Roestelia aurantiaca).

The cqijile scab is a dark olive-green or almost black fungous

growth, that causes the scabby apples. When it appears

early in the season it checks the growth at the point of attack,

and gnarly apples result ; but if the attack is as late as August

or September the fruit is simply disfigured. When the

leaves are largely covered with this apple scab they turn

yellow and fall off*. The apple rust only attacks the leaf,

its first appearance being small yellowish-brown spots. As
these increase in size and number the leaf is so injured as to

cause it to fall off".

The insects and fungi attacking the apple, with the ex-

ception of the apple maggot, are destroyed by the combined

use of the Bordeaux mixture and Paris green.* The routine

for the season is as follows : Jirst, just before the leaves

have unfolded, spray with the Bordeaux mixture (a) and

Paris green, one pound to one hundred gallons ; second^

just before the petals open use mixture (h) with one pound

* Sae Bulletin No. 25, Hatch Experiment Station.
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Paris green, one pound to one hundred gallons ; third,

as soon as the petals have fallen, spray again with same

mixture
; fourth, in from two to four weeks spray again

with mixture (5) without the Paris green. Should the

season be very moist and warm, a fifth spraying may be

needed during July.

The spraying done just before the blossom buds open is

for the destruction of the canker worm, tent caterpillar,

codling moth and plum and apple curculio ; and, the

larger the amount of Paris green that can be made to

adhere to the leaves and blossom buds, the more certain the

destruction ; and if thoroughly done it is entirely efiectual.

The third spraying is principally for the codling moth, but

any canker worms or tent caterpillars that may remain will

be destroyed.

On trees too large to be reached by the spray from an

ordinary pump like the elm, the canker worms may be

destroyed by using bands of tarred paper, fitted closely

around the tree, so that no insects can crawl under, covered

with soft gas tar or printers' ink. These bands should be

put on by the middle of October, and some seasons possibly

by October 1. At all times from this date to May 1 ichen

the ground is notfrozen and the temperature of the nights is

above ireezing, this tar or ink must be kept moist and
sticky ; and if at any time the insects accumulate on the tar so

as to form a bridge over it, more must be added. Generally

three or four applications are all that will be needed to

prevent injury from this insect. No remedy is known for

the apple maggot except to destroy all affected fruit by feed-

ing, or making it into cider. If the fruit be picked while yet

hard, very few of the apples will be much injured by this

insect, as it does not lay its eggs in the fruit until it is

nearly mellow.

The Pear.

The codling moth ( Carpocapsa pomonella) and the pear

tree Psylla (^Psylla pyri) are the two insects most injurious

to the pear. The codling moth I have already described

under the apple. The pear tree Psylla is a minute insect,

so small as to be difficult to see. It takes several forms

during the season, sometimes being winged and sometimes
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with only rudimentary wings. It first appears in the axils

of the leaves, sucking the juice from the leaf stalk ; then

increasing, it spreads over the surface of the leaf and the

stem, often making little pools of juice or exudations, some-

times called honey-dew. This liquid is syrup-like, and

catches the particles of dust from the air, and a black

fungus develops rapidly in it, so that the trees are enveloped

with a dirty black covering. Another indication of the

presence of the pear tree Psylla is the large number of flies,

wasps, hornets and bees that surround the trees attacked.

The remedy for this insect is spraying with the kerosene

emulsion (a) : first, as soon as the leaves begin to unfold

;

second, from one week to ten days later ; and a third spray-

ing in two weeks if any of the insects remain alive.

The fungi attacking the pear are the leaf blight (^Ento-

mosporium maculatum') and the fire blight (^Microcossus

am.ylovorus) . The leaf hlight first shows itself in small

reddish-brown spots on the leaf or fruit during hot, moist

weather, and if these spots increase in size and number the

leaves fall off or the fruit becomes cracked, as often seen

in the Flemish Beauty and other varieties. This fungus is

prevented from injuring our pear trees or fruit by spraying

with the Bordeaux mixture used as for the apple.

Thej^re blight is a disease which causes the twigs and some-

times laro-e branches or even the whole tree to turn dark

brown in a day or two. It also attacks the end twigs of the

quince. While the Bordeaux mixture will have no eflect

upon the growth of this disease after the germs have got into

the tree, we feel sure that if they come in contact with this

substance they will be prevented from growing.

Peach, Plum and Cherry.

The stone fruits we may group together, although they are

not all attacked l)y the same fungi.

The most destructive insect attacking the plum, peach and

cherry is the plum curculio {Oonotrachelus nenuphar).

This insect is a small brown beetle, attacking all the stone

fruits, and laying its eggs in a crescent-shaped cut very

soon after the petals have fallen. It feeds on the leaves, and

the use of the Bordeaux mixture and Paris green has been



No. 4.] INSECTICIDES AND FUNGICIDES. 203

found a satisfactory remedy. "S^Hiether the effectiveness of

the remedy is from its ollcnsiveness, causing the insects to

seek other fruits in which to lay its eggs, or whether the

Paris green kills them, is difficult to determine.

The fungous diseases attacking the plum, peach and cherry

are the brown rot (Monilia fructigena) and the leaf blight,

( Clindrosporium padi) ; attacking the plum and cherry, the

black wart (^Plowrightla morhosa) ; attacking the plum and

peach, the scab (CIadosporiu7n carpophyllum) ; attacking

the peach, the leaf curl ( Taplisina deformans) and the peach

yellows.

The brown fruit rot is a fungus attacking all the stone

fruits, more or less, about the time they are nearing matu-

rity, although in some cases it appears earlier. The fruit

first turns brown in color and then becomes studded over

with lighter brown spores in masses. It is most destructive

during moist, warm weather, and especially if the trees are

planted closely or in shaded gardens. On light land and

when fully exposed to good currents of air and plenty of

sunshine it is less destructive.

The leaf hligJit first appears as small brown spots on the

leaves ; under favorable conditions these increase in number

and size until the leaves fall off* prematurely, often in July or

August, causing serious injury.

The plum and peach scab is an olive-green fungus, caus-

ing spots on the fruit. When it appears early in the season

the fruit is checked in growth at the point of attack, and it

cracks much as the pear cracks when attacked by the leaf

blight fungus.

The leaf cm^l appears on the peach soon after the first

leaves are formed, causing them to swell or puff up. They

soon drop off, however, and new leaves appear, and the tree

seems but little injured by its attack.

For the destruction of the plum curculio and the above-

mentioned fungi the following routine is suggested : first,

spray just before the leaves unfold with Bordeaux mixture

;

second, spray just after the petals have fallen with Bordeaux

mixture (a) and Paris green, one pound to one hundred

gallons; third, spray in a week or ten days, according to

weather ; if rain has fallen within one week, the shorter in-
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terval ; if not, the longer period, with Bordeaux alone

;

fourth^ in from two to four weeks spray again with last

mixture
; fifth, just as the fruit begins to color, with the

ammoniacal carbonate of copper.

The hlack aj)his (^Mt/zus cerasi) is destroyed by thd kero-

sene emulsion, formula (a), applied with all the force possi-

ble to get it in among them on the curled inside of the leaves.

The yellows is a disease the nature of which has for a long

time baffled the investigations of scientists and the skill of

the practical growers. The summary of all the reports as

to the nature of this disease is about this,— "We don't

know." We do know, however, that under certain condi-

tions our peach trees have a sickly yellow color, the fruit

ripens prematurely, is highly colored and often of a bitter

taste. Small wiry shoots start out in clusters on the trunk

or branches, and the tree finally dies.

No specific fungous growth or bacterial germs have been

proved to be the cause of these conditions ; but the disease

,
may be brought on by exhaustion of the soil, by over-

bearing, by poor cultivation, by injury from the winter, and

the peach borer. When taken in time, the trees may be

saved by good cultivation, proper fertilization and pruning.

It may not be profitable to undertake this remedy ; and the

"heroic treatment," that of digging up and burning all dis-

eased trees as soon as they show advanced stages, is proba-

bly the safest and best. This remedy is made compulsory

by law in several of the States of the Union. Young trees

cost but little, and will grow to produce fruit in Massachu-

setts in from three to five years.

The Grape.

The only insect seriously injurious to the gTape is the ro.se

hug or rose chaffer (^Macrodactylus snbsjjinosa). This in-

sect is known to every one who cultivates the rose. It lays

its e^irs in the eround during the month of June. These

eggs hatch and, feed upon the young, tender roots of vari-

ous kinds which it finds in the soil, makes a cocoon and

comes out a perfect insect the following summer. It appears

just at the time the grape blossoms open, and they are found

in pairs feeding on the leaves or blossoms, but preferriug the

latter.
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The fungi injurious to the grape are the black rot (Lees-

tadia BidweUii), the downy mildew (Peronospora viticolor)

and the powdery mildew ( Uncinula sjiii'dlis).

The Uach rot attacks the fruit, causing it to turn brown

and then black, and if attacked early in the season the ber-

ries dry up and adhere to the stems, ])ut when appearing

later the berries turn brown and drop from the stems.

Ti\Q powdery mildew attacks the leaves during close, moist

weather, in the latter part of summer, causing them to turn

yellow and often fall off.

The downy mildew attacks the grape leaves in the same

way as the last, but generally earlier in the season, having

the same effect. Such varieties as the Delaware, Eogers

Hybrids and other tender sorts are especially liable to its

attack.

A partial remedy for the rose hug and a complete one

for the above fungi is found in the Bordeaux mixture and

Paris green, one pound to one hundred gallons, application

to be made as follows : first, spray just before the buds burst

in spring ; second, spray just before the blossoms open

;

third, spray as soon as the petals have fallen, which is gen-

erally in from three to five days
; fourth, spray with the

Bordeaux mixture alone once in from two to four weeks

until the grapes are nearly grown. If very moist, warm
weather should continue, the ammoniacal carbonate of cop-

per should be used once or twice during August.

The Currant axd Gooseberry.

The currant borer (^geria tipuliformis), the cane girdler

Phylloecus fiaviventris) and the currant worm (JSTematus ven-

tricosns) are the most destructive insects attacking the cur-

rant and gooseberry. The fungi are the gooseberry rust or

mildew (Sphoerotheca inors-uvce) and the currant leaf spot

(Septoria ribis) .

The currant borer is a small, wasp-like moth, that lays its

eggs in the J^'oung canes during the early summer. These

hatch, and the worm or larva bores into the cane, feeding on

the pith. AYhen it has matured it works near the outer

bark, and then, after undergoing its changes, comes out the

following spring to lay its eggs in other canes.
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The cane girdler is a small brown insect that lays its eggs

in the young tender shoots, and then makes a row of inci-

sions on a circle above where the eggs are laid. This causes

the cane to break off and wither, and thus the young are

supplied with more abundant food. The larvte eat into the

cane, feeding on the pith, like the cane borer.

The currant worm insect is a small saw fiy that lays

pearly-white eggs along the midribs and veins of the currant

and gooseberry leaves very soon after they have unfolded.

These soon hatch, and eat small round holes in the leaf,

coiling themselves on the edges of these holes. They feed

very rapidly, and in a few days reach full growth, when

they leave the denuded bushes and make their cocoons, to

come out in a short time to lay a second brood of esfffs.

The first brood are generally found on gooseberr}^ bushes, if

any are growing near the currant bushes ; and by treating

those alone the labor of destruction is much reduced.

For the currant borer and cane girdler no remedy has been

discovered save that of cutting off the injured canes and

burning them.

The currant worm is easily destroyed by dusting with Paris

green up to the time the fruit is half grown ^ after which it

will not he safe to use it. A safer remedy is to dust the

bushes with powdered hellebore when they are wet, or apply

it in water, one tablespoonful to a gallon. After the fruit is

nearly ripe it may be safer to use the pyrethrum or Persian

insect powder, applied just before night.

The gooseberry mildew or rust attacks this fruit often, and

sometimes the currant, both leaf and fruit, giving them a

powdery or mealy appearance. It is especially injurious in

closely planted gardens.

The leaf s])ot attacks the leaves of the currant, first ap-

pearing as small brown spots, in July or August. If these

spots are numerous enough, the leaves turn yellow and fall

off, leaving the bushes bare the rest of the season, and seri-

ously checking their growth.

These two diseases are prevented by the Bordeaux mixture,

applied thoroughly : firsts as soon as the leaves are fully

formed; secon'l, as soon as the fruit has set; third, as soon

as the fruit has been gathered. If the anthracnose or leaf-
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spot should appear on the leaves while the fruit is ripening,

an a})plication of the ammouiacal carbonate of copper should

be made.

Raspberry and Blackberry.

The insects attacking these fruits are the root borer

(^Egeria rubi), the cane borer (Oberea bimaculata) and the

snowy tree cricket ((Ecant/ius niveus). The fungi are

antliracnose (Gloeosporiiun Venetian) y the raspberry leaf

blight {Septoria rubi), the spring orange rust (^Coenia

niteus) and the fall orange rust (Chrijsomi/xa albida).

The rasjjberri/ root borer lays its eggs in the young canes ;

these hatch, and the larvte then bore down through the cane

to the root.

The cane borer lays its eggs in the new canes, and the

larvpe girdle them, causing the top to wilt. They then bore

into the cane and prevent full growth.

The tree cricket is a beautiful light-green insect, with

lace-like wings. It lays its eggs in the canes in long rows,

splitting it for this purpose. The young are beneficial by

feeding upon plant lice, but the perfect insect sometimes

causes much damage in laying its eggs.

The only remedy for these insects is destroying the in-

fested canes or roo'cs.

The anthracnose attacks the stems and leaves of the rasp-

berry, its first appearance being small spots with reddish

borders. As these increase, the growth of stem is checked,

and the leaves, especially the lower ones, fall otf.

The raspberry leaf blight comes on about the time the

fruit is ripening. At first small round spots are seen ; these

increase in size and number, and the leaves fall off, so that

by the first of Septeml^er we often have only a tuft of fresh

leaves at the top of the cane.

The spring orange rust appears on the blackberry and

blackcap raspberry. At first the leaves appear stunted in

growth only, but soon there appears a mass of most beautiful

golden spores on the under surface. It is largely confined

to one or two varieties, and is most injurious on neglected

plantations.

The autumn orange rust is of recent origin with us. In

color it is like the spring form, but does not grow in such
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compacted masses. It has been found largely on the

Agawam blackberry and some of the red raspberries. It

appears late in the summer or early autumn, and if in such

abundance as it has appeared this fall will seriously affect

the growth of the varieties attacked.

For the prevention of these three fungi we would spray

:

first^ just before the leaves unfold, with the Bordeaux mixt-

ure, taking care to wet every cane thoroughly ; second,

when the leaves have unfolded and just before the blossoms

open, spray with the same. Should the raspberry leaf blight

appear before the fruit is gathered, one spraying must be

made with the ammoniacal carbonate of copper; but if it

does not appear, no further application need be made until

the fruit is harvested, when a thorough spraying with the

Bordeaux mixture will prevent the spread of this disease and

the fall orano-e rust.

Steawberry.

The larvfe of the May beetle {Lachnosiernafusca) and the

black paria {Paria aterrimd) are the two most injurious

insects attacking the strawberry ; and the strawberry leaf

blight (^Sphoerella fragarice') is the only well-known fungous

disease.

The May beetle laj^s its eggs in turf land, old straw-

berry beds, weedy land and under trees and shrubs, where

the larv83 will find an abundance of young and tender roots

to feed upon, and never in clean, well-cultivated ground.

From the time the eggs are laid to its full development into

the beetle state it requires two or three years, the larvse

feeding all this time, and doing much injury.

The black paria lays its eggs near the crown of the straw-

berry plant, the larvfe feeding on the roots, while the per-

fect beetle feeds on the young leaves, making small punctures

like shot holes.

The strawberry leaf blight first appears as small reddish-

brown spots on the leaves, which, if abundant, as they are

on many varieties long in cultivation, seriously check the

growth of the plant, and the fruit is of small size. It may

appear at any season of the year if the weather is favorable,

but generally appears nea?r fruiting time and during July

and August.
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The remedy for the larvns of the above insects is rotation,

plantinof only on land that has been clean-cultivated at least

two years to escape the May beetle, and not planting two

seasons consecutively on the same land to escape the black

paria.

To destroy the black paria in its beetle form, and also the

leaf blight, the Bordeaux mixture and Paris green, one pound

to one hundred gallons, should be used : first, as soon as

the growth begins in the spring, throwing the licjuid down
among the crowns of the plants with as much force as pos-

sible ; second, spray just before the blossoms open, with

the same.

As soon as the fruit has been salhered, it will be more

profitable to turn under the plants at once, thus checking

the development of this insect. The new plantation, which

should have been planted in the spring and some distance

from the fruiting field, must be sprayed with the Bordeaux

mixture and Paris green two or three times during the

summer to keep the paria and leaf blight in check.

Potato.

Of the insects and fungi attacking the potato, the Colorado

beetle {DorypJiora decemlintata^ needs no introduction or

description, and the potato blight and rot (yPliytophtliora

iiifestans) is also more familiar to you than is pleasant to

contemplate. The former is destroyed by Paris green and

the latter by the Bordeaux mixture. With a barrel pump
the combined mixture, one pound to one hundred or two

hundred gallons, may be applied very cheaply, and both

pests kept under control. The Victor pump is arranged so

that five rows may be sprayed at one time. In our ex-

perience with this pump, however, two nozzles in the hands

of a quick man walking behind it will distribute the

materials to belier advantage than by the fixed nozzles ; for,

if the rows are not very even in distance, some of the foliage

will be left unsprayed. "With the ordinary barrel pump, if

two nozzles are used, one man walking behind or sitting in

the cart may cover eight or even ten rows at one time. The

first application should be made as soon as the larvte of the

potato beetles begin to appear. Subsequent applications
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must be made at intervals of from one to three weeks,

according as the insects increase or as the weather may be

favorable or mifavorable for the growth of the blight or rot.

Celery.

Attackhig the celery we have the celery caterpillar

(Paptlio asterias)^i]ie celery leaf blight (Septoria peiroseUni

var. apii) and the celery leaf rust ( Cercospora apii)

.

The celery caterjnllar seldom does much injury, and is

destroyed by hand picking. The rust and leaf blight are

more common, and often cause serious injury. They both

come on in hot, dry weather, and especially where the sup-

ply of plant food is small or reduced by the lack of moisture

in the soil to render what there is soluble.

The treatment of these diseases with the Bordeaux mixture

has not been productive of quite satisfactory results
;
yet it

is believed that if the plants are sprayed in the seed bed, and

then two or three times after planting in the field, much

benefit will result. When either of these diseases appear,

if deep cultivation is practised l)y means of the plough or

deep-working cultivators close up to the plants, and some

quick-acting fertilizer is applied, the plants generally recover

and grow to maturity without further injury.

Cabbage.

The cabbage worm {PierIs rapce) is the insect most de-

structive to the cabbage, and the club root (Plasmodiojyhora

brassicce) the most troublesome fungous growth.

For the cabbage worm we find pyrethrum or Persian in-

sect powder, if fresh, extended by adding twenty to fifty

parts of air-slacked lime or flour, and dusted into the head

with the common sulphur bellows, a certain, harmless and

cheap remedy. Paris green 77iay be used until the heads

begin to form, but after that time is dangerous, and at any

time we would not advise its use unless absolutely necessary.

The club root is a fungous growth that causes the tubercles

or swellings on the roots of the turnip and cabbage, and is

propagated on the roots of many other cruciferous plants,

like the mustard, shepherd's purse, etc. It also propagates

in composts that contain any waste of cabbage or turnip.
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The spores also remain in the ground upon which any of

these crops have been grown, and if either the turnip or

cabbage is phmted on land manured with cabbage-waste com-

post, or where a previous crop has been a cruciferous one,

it is sure to be attacked. As this fungus grows under the

ground, no ordinary fungicide will reach it, and the only

remedy we have is not to plant the cabbage on land where

any other cruciferous crop has been grown for at least two

years.

Success in the application of liquid fungicides or insecti-

cides depends very largely upon how thoroughly the surface

of the plants spraj^ed is covered, and how much of the

material remains fixed. To obtain these results, a nozzle

must be used that will break the stream into a very fine spray

or mist. Among the nozzles that accomplish this result may
be mentioned the many forms of the Vermorel, the Stott,

the INIcGowan and the Gem.
When plants are growing rapidly, more frequent applica-

tions of funoicides or insecticides need be made than after

the growth is more fully completed, as a leaf that is in the

bud to-day, to-morrow may be fully expanded and exposed

to the dangers of insect or fungous attack. The expense

of spraying is very small, even when done on a small

scale ; and when the most approved appliances are used and

larger areas are sprayed, as may be done by co-operation in

villages or towns, or by some one person setting up in the

business to protect neighborhood crops, the expense can be

greatly reduced. Without the use of fungicides and insec-

ticides, however, very few of our crops can be made certain.

Mr. Stanley. I have had some experience in fruit rais-

ing, and have found nothing better than air-slacked lime

for the curculio. Some say that wood ashes are equally

good. The lime should be sifted over the plum trees daily

for at least three days, beginning when the bloom appears.

Some people cannot readily obtain the Bordeaux mixture,

but air-slacked lime is alwavs to be had.

Mr. Hill. Air-slacked lime undoul)tedly has some effect,

and covering the trees with any dust will do something

toward protecting the crop from the curculio ; but we have
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two forms of leaf bliglit that sometimes destroy every leaf on

the tree liefore the fruit is matured, and the lime will have

no effect on the blight. The application of the Bordeaux

mixture is effective for the curculio and also for the blight.

Mr. Staxley. Not everyone has this mixture.

Mr. Hill. They can make it.

The Chairman. I tried air-slacked lime thoroughly

thirty-five years ago. I followed it up for several years,

but it was a complete failure.

Mr. Hill. I have grown plums and other fruits for

many years. I have tried air-slacked lime, wood ashes and

road dust, having seen them recommended, but they all

failed in every instance. The Bordeaux mixture is effectual.

I think road dust just as good as lime, and either may be of

some use in driving the insects away, but neither is of any

value in destroying blight or fungus.

QuESTiox. What would you do with the black cherry?

I understand the black knot has been on the ))lack cherry

ever since the country was settled.

Professor Mayistard. I never saw it on the black cherry.

It is very common on the red choke-cherry and it sometimes

appears on our cultivated cherries. At the college for ten

years past we have had full crops of plums every bearing

year. There is no difficulty in growing plums and cherries

if you will follow up the spraying.

Mr. . I have found hellebore useful for the currant

worm. I have used it clear and with one-half finely sifted

coal ashes, also with three-quarters coal ashes. In each case

it was equally effectual.

Professor Maynard. The currant worm is a very delicate

insect, and coal or wood ashes or road dust will often

destroy it when it first hatches out, but hellebore is sure

death to it.

Mr. Hill. If it is applied when the worms first appear,

a weak solution in water sprinkled into the centre of the

bush will destroy them. But I wished to ask what would

be the difference in the product of evaporated apples from

a bushel of Snow apples and a bushel of King apples.

Professor INIaynard. I think the Snow apple would give

one or two pounds more of the dry product, and it would

be of much the best quality.



No. 4.] INSECTICIDES AND FUNGICIDES. 213

Question. If the Bordeaux mixture is applied to pota-

toes, would an ordinary shower wash it off?

Professor Maynard. If properly made, one spraying

will be visible nearly all summer ; but as the plant grows

new leaves unfold, and there is a source of danger.

QuESTioisr. Does the fungus attack both sides of the

potato leaf?

Professor Maynard. Yes, but usually it is found on the

under side.

Question. Are these spraying pumps sufficiently pow-

erful to spray the highest elms?

Professor Maynard. Not without carrying the hose up

onto the tree.

]Mr. LuNT. Some years ago the leaves of my plum tree

were badly eaten by the May beetle. They fed only by

night, burrowing in the ground during the day. I found

also that they did not stick to one tree, but would be on one

one nig'ht and the next night mi":ht attack one at a consider-

able distance from the first. On this account it would be

difficult to kill them by spraying. I also noticed them on

forest trees near by. Ash trees were completely stripped

of their foliage. Can you suggest a remedy for this pest?

Professor Maynard. No effectual remedy has been found

for the jNIay beetle, or the June beetle, as it is usually called.

They work upon the chestnut, the elm, the ash, the hickory,

as well as upon the plum, and seem sometimes to be every-

where in immense numbers. Sometimes you may find their

larvae so numerous in turf land that you can dig them out

by the bushel. Mr. Hunnewell of Wellesley had such an

experience.

The Chairman. Some fifteen years ago I had charge of a

fine lawn that had been made some five or six years. The

creatures were numerous enough to almost destroy it ; it

seemed perfectl}' bare of all vegetation. I decided to wet it

down thoroughly, as we had an abundance of water, TVe

then took pounders and pounded it down well, so that the

sod was driven into the ground. In a few days green grass

appeared and the lawn was saved. Whether the pounding

killed the larvre I do not know, but the experiment was a

success.
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Mr. Hill. Did you tell us what causes the potato scab

and what is a remedy for it?

Professor Maynard. I did not. It is impossible to treat

of every pest in one short paper. It has been recently

proved that the potato scab is caused by a minute fungous

growth, the spores of which remain in the soil where pota-

toes have been raised or are carried to the field in compost.

This has been repaedied or prevented by soaking the seed

potatoes in a solution of corrosive sublimate ; I think about

nine ounces to fifteen gallons of water is the proper propor-

tion. The potatoes may be put in a basket and immersed

in the solution, remaining long enough to saturate the scabs,

then taken out and dried and another lot put in. As the

solution will be decreased in quantity by every lot put in,

it is first made stronger than is necessary, and as it grows

less in quantity may be increased by adding more water.

It has been proved to be a perfect remedy even if the potatoes

are planted on land where the spores are present. Land

that has not been planted with potatoes for several years is

usually free from the spores unless they are carried to it in

the compost or on the seed planted.

Mr. Hill. Is it well to rake up the dead leaves from an

orchard and burn them, to destroy the spores of fungus that

may be upon them ?

Professor Maynard. It is a good thing to do ; but such

spores are in forest leaves as well as in the leaves of fruit trees.

INlr. Hill. I like to use the dead leaves for mulch

around my raspberries and currants.

Professor Maynard. These spores are very minute and

may be lodged anywhere and everywhere, and only a small

part can be destroyed by burning. The better way is to

spray trees and plants with fungicides at a proper time, and

so destroy them.

Mr. Hill. I always spray the ground and mulch under

my bushes and trees when I spray the green leaves. You

have not spoken of the quince. It is very much afiected in

this section with red rust.

Professor Maynard. The fire blight does the most

damage to the quince. There are also two or three forms

of rot which attack the fruit, beside the red rust. These are

mostly controlled by application of the Bordeaux mixture.
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Mr. Williamson. Will the professor tell us whether it

is safe to pasture animals under trees that have been sprayed

with Paris green, or to feed the hay mown under such

trees ?

Professor Maynard. There is little or no danger. The

quantity of the poison that an animal can get in that

way is not sufficient to injure it, unless the settlings are

spilled upon the grass.

Question. Is there any necessity for sj^raying apple

trees in the fall of the year ?

Professor jNIaynard. No, sir.

Secretary Sessions. I wish the professor would tell us

how to deal with the canker worm, what to do now, next

month, and so on until it disappears next season.

Professor Maynard. The indications are that we shall

have trouble from the canker worm in miny places in the

State next spring. The season has been very favorable for

its development, and we find that they are already beginning

to fly in the warm nights. Bands of tarred paper should be

placed around the trees as early as the first of November.

The loose bark should be removed where the bands are to be

placed, and the bands should be made tight about the tree,

using short tacks. The bands should be painted over with

Morrill's tree ink, which is on sale prepared ready for use.

It should be kept fresh by repeated applications, except

when the weather is quite cold. While the ground remains

covered with snow there is no danger, but when there is a

thaw or Avarm spell of weather the moths come out of the

ground and ascend the trees. At such times it is imperative

that the bands be kept moist with the tree ink. This must

be continued until the first of May. From about May 1 to

near the middle of June the caterpillars are at work on the

foliage ; then they spin down on thin threads and enter the

ground, where they form their cocoons and remain in the

chrysalis state throughout the summer and early autumn.

Mr. DoANE. This section has been for years infested

with the canker worm. It used to be the general practice

to use printers' ink, but we never succeeded in keeping down
the canker worms.

Professor Mayxaed. You were not on time.
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Mr. DoAisTE. Of late we have sprayed with Paris green

when the time comes, and are able to get rid of them without

much trouble.

Professor Maynard. But you cannot spray the lofty elm

trees.

Mr. DoANE. I have two large elms in front of my house,

and tar has been tried on them, and it did not save them

from the canker worms.

Professor Maynard. Did you put tar or ink on as early

as November 1, and keep it in proper condition until

May 1?

Mr. DoANE. It seemed as if we were putting it on all the

time.

Mr. Wood. Three years ago I was troubled very much
with canker worms, I got rid of them, but (hey came again

and again. I have tried spraying with an improved kind of

pump, and I cannot seem to kill them. This fall I began

tarring early. I have one thousand fruit trees. I have

caught other insects beside the canker worm on the bands.

I have not succeeded to my mind with the spraying, but

believe that it pays well to band the trees fall and winter.

Will the professor tell us what is the home of the little insect

about the size of a knitting needle, somewhat like the canker

worm, only smaller, of which I caught a great number before

I began to catch canker worms?
Professor Maynard. It is probably the fall canker worm.

The fall canker worm is very much smaller than the spring.

Mr. Wood. What becomes of the grub or moth after it

has laid its esrsrs ?

Professor Maynard. It lives but a short time after it has

laid its eggs. If we band our trees for the canker worm, we
will still have to spray for the codling moth and the apple

scab. This same spraying will answer for the canker worm
on all fruit trees.

Question. If the tarred paper bands are left on the trees

through the summer, will the trees be injured ?

Professor Maynard. The tarred paper will sometimes

injure the thin bark of young trees. There is no danger to

old trees. Printers' ink is not so likely to injure the tree as

the ordinary tarred paper.



No. 4.] INSECTICIDES AND FUNGICIDES. 217

Mr. TnuRLOW. I have had a great deal of experience

with printers' ink. My father had a large orchard forty or

fifty years ago, and the canker worms attacked the trees.

We tried varions remedies, but it was printers' ink that

finally exterminated them. I made a careful estimate of the

yearly cost, and it was four cents a tree. The trees are now
laru^er and it mii>:ht cost more, but I am sure that eisfht cents

a tree would cover the cost now. I think the bands should

be put on as early as the middle of October. They certainly

do sometimes go up before the first of November. I have tried

spraying, but it did not answer the purpose, the worms were

not killed, but the leaves were injured
;
perhaps the man

whom I employed did not understand just how to do it. But

I have gone back to the paper bands. Morrill's and Donald's

inks are both perhaps equally good. Both have been im-

proved, and are sold at a low price. We put the ink in

bottles, leave them in the sun during the forenoon, and the

heat of the sun will warm the ink so that it will spread

easily. We put it on after dinner. It should be applied

liberally near the top of the bands, and does not need to be

diluted. After a rain or exposure for some time to bright

sunshine it needs to be renewed. I should take the bands

ofl:' as soon as the insects have o;ot throuoh runnino;. I

believe the shade trees of this city can be best protected by
printers' ink. They are too tall for spraying, and the cost

for large trees will not be great. I do not antagonize im-

provements, I believe in spraying; but for myself I think I

can manage the canker worm best by the bands of printers'

ink.

Question. Does the estimate of eight cents per tree

include the cost of labor ?

Mr. Thueloav. It includes the cost of everything.

Mr. . I put on tarred paper this past fall about

October 1. I caught nothing until the middle of the month,

when I began to find it of use. I should think it ought to be

put on earlier than November 1.

Secretary Sessions. These lectures and discussions will

be printed in the " Agriculture of Massachusetts" for 1894.

The volume will be ready for distribution about April 1.

They may be obtained of your Senators and Representativ^es,
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•who have twent^^-five copies each for distribution. Copies

are also sent to the agricultural societies, granges and

farmers' clubs, to be distributed to farmers and fruit grow-

ers. If any gentleman fails to get one from any of these

sources, he can l)e supplied by applying to the secretary of

the Board of Agriculture, Commonwealth Building, Boston.

The State prints 15,000 copies, and every man who desires

should have one. In behalf of the Board of Agriculture I

thank the people of Newburyport for their cordial reception

of the Board, and the people of the vicinity for the good

audiences and the respectful attention given to the proceed-

ings of this meeting. I hope you may remember the Board

of Agriculture with pleasure, and give it God-speed in ac-

complishing the work for which it was created by the Com-

monwealth of Massachusetts.

The Chaikman. In closing this meeting, I wish to say

that I think it is the opinion of the Board of Agriculture

that the series of meetings in Newburyport has been one of

the most interesting and profitable that the Board has ever

held, and I now declare the meeting adjourned.
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REPORT OF THE DAIRY BUREAU.

To the Senate and House of Bepref^entatives of the Commonwealth of

Massachusetts,

The third year of the existence of the Dairy Bureau has

witnessed no change in the membership of the Bureau or its

executive officers. The work has continued alonsj the

general lines indicated by previous reports, but extended

and broadened as a result of increased experience. Ad-

ditional workers have been employed in both the educational

and police departments. But there comes a time when the

expansion due merely to the increased effectiveness of

greater experience must cease. It costs money to employ

lecturers, agents, chemists and others. As we said last

year, $4,000 is a very small sum for the duties imposed on

us by statute. In the educational field there is need of

additional work, particularly at the present time, when the

Cattle Commissioners are doing so much to prevent the

spread of tuberculosis ; their work is only half done if it is

not supplemented by the gospel of cleanliness, pure air and

plenty of sunlight. In our report for 1892 we said that the

keeping qualities of milk depend on cleanliness ; but besides

this the germs of disease are kept in abeyance by wholesome

food, air, sunlight and clean stables. Then in our police work

we can keep several agents profitably employed all of the

time. We have been unable to give any attention to the en-

forcement of the milk laws, but could do much in this direc-

tion, to the ultimate advantage of the consumer and producer.

"We renew our suggestion of last year, that the appropria-

tion for the Bureau be increased, with a repeal of the

requirement that the Board of Health expend a majority of

its funds on dairy products, — with this object in view : that

the Bureau should prosecute commercial frauds, while the
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Board of Health should be unhampered in its health work.

An increased appropriation will not mean necessarily

increased burden on the tax payers, because much will be

returned in fines. At present nearly half of our appropria-

tion goes back to the public in that way. If we are given

more funds for enforcing the dairy laws, there will be more

fines. We have expended all our appropriation this year,

and yet have seen much which ought to have been done, but

which we were obliged to omit. We recommend that the

amount be increased to $7,000.

Colored Oleomargarine " an Offence against Society."

The great event of the year has been the decision of the

national supreme court that the Massachusetts '* anti-color"

law " is not repugnant to the commerce clause of the con-

stitution." The court said:—
It is within the power of a State to exclude from its markets

any compound manufactured in another State which has been arti-

ficially colored or adulterated so as to cause it to look like an article

of food in general nse, and the sale of which may, by reason of

such coloration or adulteration, cheat the general public into pur-

chasing that which they may not intend to buy. The constitution

of the United States does not secure to any one the privilege of

defrauding the public. The deception against which the statute

of Massachusetts is aimed is an offence against society ; and the

States are as competent to protect their people against such offences

or wrongs as they are to protect them against crimes or wrongs of

more serious character. And this protection may be given without

violating any right secured by the national constitution and with-

out infringing the authority of the general government. A State

enactment forbidding the sale of deceitful imitations of articles of

food in general use among the people does not abridge any priv-

ilege secured to citizens of the United States, nor, in any just

sense, interfere with the freedom of commerce among the several

States.

The judiciary of the United States should not strike down a

legislative enactment of a State— especially if it has direct con-

nection with the social order, the health and the morals of its

people— unless such legislation plainly and palpably violates some

right granted or secured by the national constitution, or encroaches

upon the authority delegated to the United States for the attain-

ment of objects of national concern.
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This case was an appeal from the decision of the Massa-

chusetts supreme court. This Commonwealth was repre-

sented before the national supreme court by ex-Attorney

-

General Hon. A. E. Pillsbury, who made a remarkably able

argument,— one which has attracted much attention in other

States as well as in Massachusetts. The chances were con-

sidered somewhat against his contention, because the court

had decided that local laws could not prohibit the sale of in-

toxicating liquors in the original package as brought from

some other State. On this decision the oleomargarine inter-

ests expected to defeat our law. Mr. Pillsbury maintained

that, as this law prohibited the sale of an imitation product

rather than a distinct or original article, the cases were not

parallel, and that the fundamental law of the land has enough

of State rights to allow States to regulate and even prohibit

the sale of imitations. The national supreme court took this

view of the case. The decision is not only of much impor-

tance in this State, but is of inestimable value in many other

States ; they are thanking Massachusetts for her pioneer

work and for the ability of her legal representative. The

decision is also of importance in establishing a valuable prin-

ciple in the interplay of State and national governments.

As this decision was not handed down until December 10,

it has as yet been of little advantage to us, and there has not

been enough time for the oleomargarine interest to decide on

a definite policy.

Some seem disposed to accept this decision, and are put-

tins on the market an article so liorht in color that it is not

an imitation of the average of butter, though it is an imita-

tion of very pale butter. Others are inclined to fight the

law yet further by quibbling over the expression " pure

butter" and its color. They claim that pure butter is butter

without any artificial coloring matter, that its natural color

is very light ; that the natural color of oleomargarine is a

bright yellow, and therefore that oleomargarine is not an

imitation of pure butter. If this argument of a part of the

oleomargarine people is sound, it proves that the light-col-

ored goods of the other part are an imitation of pure butter,

and hence illegal. It has been seriously maintained that

butter from fancy cows fed unusual and costly foods may be
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bright yellow, but that such an article is so exceptional and

rare that it could not have been meant by the Legislature in

alluding to " pure butter."

Other Decisioxs.

In a case against Charles H. Russell, for exposing for sale

an imitation of yellow butter, his defence was that he ex-

posed for sale the oleomargarine in such a manner as to

advise all consumers of its real character. The State

supreme court says :
—

The proviso that allows the sale of oleomargarine " in such

separate and distinct form and in such manner as will advise the

consumer of its real character, free from coloration or ingredient

that causes it to look like butter," only saves such oleomargarine

as is free from coloration or ingredient that causes it to look like

butter. The statute did not intend to allow oleomargarine to be

made or sold when so colored, whether the particular purchaser

was advised of its real character or not.

• •

In a case for delivering oleomargarine made in imitation

or semblance of pure butter from a wagon without the

proper signs, the defence claimed that there are two kinds

of oleomargarine, as recognized by the anti-color law, and

that the kind delivered was not in imitation of pure butter.

The court decided :
—

This statute was not intended to draw fine distinctions between

kinds of oleomargarine which all resemble each other, but it re-

quires that every one who thus delivers oleomargarine of whatever

sort shall carry along with him upon his vehicle a public notice

that he is licensed to sell oleomargarine,— in other words that he

shall go under his true colors.o^

Enforcement of the Law.

This Avork has been hampered by the uncertainty during

most of the year about the anti-color law ; but the other

laws have been prosecuted with vigor, as two agents have

been at work most of the time collecting evidence. As
heretofore, we have done nothing in Boston, that field being

so well worked by Dr. Harrington, the city milk inspector,

and nothing has been done with the milk laws.
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The following is the statistical report of our work :—
Number of inspections, 716

Number of samples taken, 388

Number of cases in court, 104

Of these the results were as follows :
—

Guilty, 68

Acquitted, 32

Nolo', 3

Nol. pros., 1

Total, 104

Of the 32 cases acquitted, 10 were lost by contradictory

evidence, 11 on technicalities.

The causes for action were as follows :
—

Serving oleomargarine for butter in restaurants, . . 28

No signs in stores, 21

Selling oleomargarine when butter was called for, . 17

Lack of proper signs on tubs, 15

No mark on wrapper, ....... 14

No municipal license 9

Total, 104

This is twice as much as we have done in any previous

year. Our policy has been to secure compliance with the

laws with as little distress or seeming persecution as pos-

sible ; and no objections have been raised to putting cases

on file when the judge was satisfied that good reasons there-

for existed. Fines aggregating nearly $2,000 have been

imposed.

Milk Inspectors.

The statutes give town and city milk inspectors concur-

rent jurisdiction with the Dairy Bureau ; but the report of

their work is only to the local authority, and hitherto there

has been no means of presenting this information to a larger

constituency. In many cases these local inspectors get only

a nominal salary, and hence do but little aggressive work.

We have endeavored to co-operate and work with them to

mutual advantage, and we are indebted to many inspectors

for much information and assistance. Their work is for the
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most part confined to the milk laws. The best work is done

in Boston, where ample funds warrant the securing of ex-

cellent ability. From Dr. Harrington's last published

report we extract the following information ;
—

Number of samples of milk examined, .... 13,623

Number of samples of butter and oleomargarine, . . 899

During the year complaints were entered in court as

follows :
—

For milk not of good standai'd quality, 142

For milk not of good standard quality (restaurant cases), . 125

For skimmed milk not of good standard quality, ... 3

For adulterating milk with annato, caramel or boracic acid, . 23

For violating license law, 18

For sales of oleomargarine not properly marked, ... 48

For violation of the oleomargarine license law, ... 17

For oleomargarine wagons not properly marked, ... 9

For exposing oleomargarine in stores without signs, . . 5

For sales of oleomargarine as butter, 51

For sales of imitation butter, 3

For serving oleomargarine in restaurants without notice to

guests, 109

The Cambridge inspector, Dr. F. A. Dunbar, reports

1,882 samples of milk collected, of which 262 were below

standard quality; 179 warnings were sent out; 75 samples

of butter were purchased, of which 3 proved to be

oleomargarine. The inspector reports that the quality of
'

milk procured from stores and teams is on the whole im-

proving ; skimming and watering constitute the usual forms

of adulteration.

The Lowell inspector, Thomas O. Allen, reports 1,258

milk inspections, with 26 warnings, and 17 complaints for

having in possession, with intent to sell, milk not of good

standard quality ; convictions, 15.

The Lynn inspector reports 2,236 inspections of milk,

with 18 complaints in court, resulting in 17 convictions.

The Holyoke inspector, James K. Morrill, reports 58

inspections of milk and 1 prosecution.

H. M. Hartshorn of Maiden reports 136 inspections of

milk and 1 prosecution. He recommends a law which

should establish a legal standard for light cream to be sold
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in packages of not less than one gallon, and another for

small packages of heavier cream for family use. He reports

a continual increase in the cream business.

The Worcester inspector, J. P. Streeter, reports 138

samples of milk taken, of which only 3 were below

standard.

In New Bedford Dr. D. C. Ashely took 650 samples of

milk, and 1 complaint was made after a Avarning. Another

conviction was for feeding swill.

In Chelsea the milk inspector took 950 samples ; issued

30 warnings ; 15 cases were taken into court and 9 convicted.

Need of Law.

Another year's experience convinces us more than ever of

the need of laws to regulate the sale of imitation butter,

and we renew the suggestions of previous reports. The

word "imitation" conveys the idea of deceit and imposi-

tion, and the actual business comes as close as is possible to

the line between honesty and dishonesty when it does not

actually cross over. The temptation to deceive is strong

and always present. *' Butterine," the name now coming to

be generally used (although the national law uses the word
" oleomargarine"), is significant of deception. The gradual

abandonment of the word "oleomargarine" and the sub-

stitution therefor of '
' butterine " speaks volumes for the

nature of the business. In England the use of the word

"butterine" is prohibited by law, and we recommend it

here. In one large English city the Board of Trade con-

demned the use of such affixes as "ette" and "ine" for

textile fiibrics, because of their deceptive nature. For the

purpose of uniformity in existing laws, and to prevent the

raising of any question growing out of an apparent lack of

harmony, we recommend that section 21 of chapter 56 of

the Public Statutes be declared applicable to all subsequent

legislation.

Educational.

The assistant executive officer has spoken at public meet-

ings 37 times,— chiefly upon milk, its composition, varia-

tion, keeping qualities and kindred topics. When the im-
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portance of the meeting would warrant, additional speakers

have been employed. Professor Conn of Connecticut, one

of the most advanced bacteriologists of the age, came to

Massachusetts under the aus])ices of the Bureau, to explain

to a meeting of butter makers his experiments and con-

clusions. Experiments have been tried at the West Dudley

creamery with some of his culture, at the suggestion of the

Bureau.

Babcock Milk Tester.

Work in illustrating the importance of the Babcock milk

tester has continued. Much eflbrt has been expended in

impressing the fact that milk should be valued by the

amount of solid matter that it contains,— the Babcock

tester furnishing an accurate, cheap and simple means of

ascertaining this information. As a result of this influence,

several agricultural societies have based their milch-cow

premiums in a measure on the quality of the cow's product.

During the year the acting executive officer has tested 448

samples ; 5 more have been referred to a chemist for fuller

examination. Most of these tests were made publicly, as

object lessons in the course of addresses on the character of

milk.

Some of these samples were taken for the purpose of

studying abnormal conditions. For instance, a sample from

a sick heifer from a fine butter family tested as low as 1.8

per cent, of fat. The milk from the top of a can tested 8.2

per cent, of fat, while that from the bottom of the same can

tested only 2 per cent. Milk from strippings and the last

of milkings ranged from 7 to 3 2 per cent. The following is

the result of the ordinary samples :
—

2.6 and 3.0 per cent, of fat, .... 1 per cent, of samples.

3.2 and 3.4 per cent, of fat, .... 8 per cent, of samples.

[Below the legal standard, 9 per cent, of samples.]

3.6 and 3.8 per cent, of fat, on the line of the

legal standard, 20 per cent, of samples.

4.0 and 4.2 per cent, of fat,

4.4 and 4.6 per cent, of fat,

4.8 and 5.0 per cent, of fat,

6.2 and 5.4 per cent, of fat,

5.6 and 5.8 per cent, of fat,

18 per cent, of samples.

13 per cent, of samples.

13 per cent, of samples.

14 per cent, of samples.

7 per cent, of samples.
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5 . 8 and 6 . per cent, of fat,

6.1 and 6.2 i)er cent, of fat,

6.4 and 6.8 per cent, of fat,

3 per cent, of samples.

3 per cent, of samples.

2 per cent, of samples.

[Above the standard, 73 per cent, of samples]

Samples of cream tested have ranged from 14.6 per cent,

to 20 per cent, of fat. The buttermilk tested averaged .3

per cent, of fat, and the skimmed milk ranged between .8

and .6 per cent.

In one instance a visit was made to a farm whose proprietor

was havino- trouble w'lih. the Boston milk contractors because

the milk produced by him was below the standard. Each

cow in the herd was tested, with the following result :
—

No. 1, .
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Totals.

Received. Sold. Surplus.

1891,

1892,

1893,

1894,

7,281,524

9,212,667

9,263,487

9,705,447

6,113,803

7.315,135

7,619,722

7,657,421

1,643,765

2,048,026

The following figures for other cities are taken from milk

inspectors' reports :
—

Springfield, 19,000 quarts daily, mostly furnished by three adjoining

towns.

Chelsea, 10,664 quarts daily.

Maiden, 11,000 quarts daily.

Holyoke, 15,387 quarts daily.

Lynn, 24,000 quarts daily, one-half coming from Portsmouth and

Hampton, N. H., in cars, and one-half from dairies of adjacent towns.

Milk Standard.

An effort has been made each winter for several years to

have the statute standard of milk reduced. Unquestionably

many cows in the State produce milk that is below the stand-

ard. But it is also a fact that the milk of a great majority

from all breeds contains 13 percent, of solids, — the legal

standard. The practical question is, Shall the interests of

the majority be sacrificed for the minority? The present

law is not perfect ; under an ideal condition, all milk would

be sold according to its quality ; but that is impracticable at

present, although we believe that ultimately, with the Bab-

cock test more common and the people more enlightened as

to milk values, this result will be reached. But this is not

the real point desired by the advocates of the change as we

understand it. They desire to get their 12 per cent, milk

on the market at the going price,— that is, the price for

the 13 per cent. milk.

One point against the present law that is used with much

force is the claim that the standard hangs like a sword of

Damocles above the head of the innocent farmer, liable at
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any moment to descend upon him without either warning or

mercy. Facts do not bear this out, however, as reference

to the reports of the milk inspectors above will show. Not

only do reports of many thousands of analyses from all

parts of the country show that average milk contains 13

per cent, of solids, but the results of inspections reported

above show that even after the milk has gone to the peddler

and the stores ninety-nine samples in a hundred stand the

test. Mr. Clemence of the Bureau has been studying the

question on his own herd, and gives below the result of five

tests of the mixed milk of his cows— grade stock of no

particular breed.

Date. Cows.
Quarts

Milk.
Daily Feed.

Per Cent,

of Fat.

Aug. 1,

Sept. 1,

Oct, 1,

Nov. 1,

Dec. 1,

20
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G. L. Clemence :
—

Travelling and necessary expenses, .... $62 50

Services, 65 00

D. A. Horton :
—

Travelling and necessary expenses, .... 63 00

Services, 60 00

G. M. Whitaker, assistant executive officer, ti'avelling and

necessary expenses, 268 18

Agents, services and expenses, 1,870 76

Chemical work, 1,083 50

Court attendance, 115 00

Educational vv^ork, 195 27

Printing, 67 76

Supplies, 55 03

$4,000 00

Respectfully submitted,

GEO. M. WHITAKER,
Assistant a)id Acting Executive Officer^

Approved and adopted as the report of the Dairy Bureau.

C. L. HARTSHORN.
GEO. L. CLEMENCE.
DVVIGHT A. HORTON.

Boston, Jan. 15, 1895.
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EXPLANATION OF PLATE I

GYPSY MOTH (Ocneria dispar, L.)

Fig. I. — Female with the wings spread.

2.— Female with the wings folded.

3. — Male with the wings spread.

4.— Male with the wings folded.

5.— Pupa.

6.— Caterpillar.^

y Full grown.
7.— Caterpillar,

)

8.— Cluster of eggs on bark.

9.— Several eggs enlarged.

10.— One egg greatly enlarged.

Figures I to 8, inclusive, natural size.
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Commonfetalt^ of Piassatl^usetts.

To the Senate and House oj Be'presentalives of the Commonwealth of

Massachusetts.

I have the honor to present herewith to the General Court

the report of the committee of the State Board of Agricult-

ure in charge of the gypsy moth work to said Board, and

the reports of the director of field work and the entomolo-

gist to said committee, as the report of the State Board of

Agriculture on the extermination of the gypsy moth ; the

statement of receipts and expenditures and the recommen-

dations and suggestions contained in said reports being

adopted by said Board and presented in accordance with the

provisions of chapter 210, Acts of 1891, as their recom-

mendations and suggestions.

WM. R. SESSIONS,
Secretary of the State Board of Agriculture.

Boston, Jan. 9, 1895.
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To the Massachusetts State Board of Agriculture.

In accordance with the provisions of law, the committee

on the gypsy moth, insects and birds of the State Board of

Agriculture presents the report of expenditures and work

performed in the endeavor "to prevent the spreading and

secure the extermination of the Ocneria disjoar, or gypsy

moth, in this Commonwealth."

Early in the year Prof. N. S. Shaler, who had been most

prominent in the work of the committee from its beginning,

resio'ned from the Board of Airriculture on account of press-

ure of other duties, and the committee was thereby deprived

of his very valuable assistance. Mr. Francis H. Appleton,

who had also been from the first a member of the committee,

resio-ned from the committee, soon after the decision of the

Legislature not to appropriate the sum asked for the year

1894 by the Board, his reason for resigning being that the

sum appropriated was insufficient to do what the law

required the committee to do. Thus the committee has been

deprived of the assistance of two members of largest expe-

rience. The committee is happy to be able to state that

both these gentlemen were in perfect accord with the other

members, and that from the first all plans were made and

carried out with the unanimous approval of all the members.

On May 1, the appropriation of 1893 having been ex-

pended, all field work was discontinued. The appropria-

tion for 1894 did not become available until May 23 and thus

nearly two weeks of the most valuable working time of the

season w^ere lost. The indirect losses and delays were quite

as important as the loss of working time of the men laid ofi".
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The work has suffered in the past three years ahnost as

much by delay of appropriations as by refusal to appropri-

ate the sum asked for by the committee.

The region which was found to be infested in 1891 by the

gypsy moth was something over two liundred square miles

in extent. It included thirty townships and considerable

portions of three counties. It was learned in 1891 that the

moth had been distributed for several years over this region,

thousrh it had not become abundant enousfh to be considered

a pest except in a few of the central towns. The present

condition of this region as regards the relative abundance of

the gypsy moth in the various sections is as follows :
—

In ten of the outer towns the moth has been apparently

exterminated ; in five more it has been very nearly exter-

minated. More than a thousand well-marked moth colonies

have been stamped out of existence. In all of the infested

towns such sections as have been worked over year after

year by the employees of the State Board of Agriculture are

now nearly cleared of the moth, and the general condition

of the inhabited and cultivated lands is better than ever

before. Against this favorable condition of such portions

of these towns we must place the fact which has been

revealed by the inspection of the past season, — that the

woodlands in many of the towns are much more generally

infested than has been hitherto supposed. Scattered colonies

of the moth are now known in the woods of Lexington,

Winchester, Arlington, Belmont, Stoneham, Medford,

Wakefield, Melrose, Maiden, Lynnfield, Saugus, Revere,

Swampscott, Lynn and Salem.

This condition of the forested lands is due to the fact that

thers has not been money enough to provide for destruction

of these colonies whenever found. It has been impossible,

with the means at our command, to make a thorough search

ot all this woodland ; but during the past season special

efibrts have been made to inspect it so far as was possible

under the circumstances, and enough is now known to justify

the presumption that colonies of the moth are scattered

through the woods from Lexington to the sea. Though

many of the colonies found have apparently had their origin

within two or three years, many others originated at least
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ten years since. The woodland which is thus more or less

infested probably covers fifty square miles of the central and

north-central portions of the infested district.

In the attempt to exterminate the gypsy moth it was early

ascertained that the species was spread over a region many
times greater than that which was at first known to be

infested, and that it was not confined to lands under cultiva-

tion, but had penetrated to some extent into the woodlands.

These discoveries made it certain that extermination would

be extremely difficult, requiring years for accomplishment

even under the most favorable conditions. The best methods

known and used at first were not eftectual in securing exter-

mination, and the methods which later proved effective were

so expensive that they could not be carried out over so large

an area without larger appropriations than those which have

been granted.

Although the extent of the infested region, the existence

of the moth in woods and the great expense of extermina-

tive methods have been all repeatedly presented to the Legis-

lature in the annual reports of this Board, the amount appro-

priated for each of the past two years has been only about

two-thirds of that recommended by the Board as absolutely

necessarv to do all that could be done to advantage under

the circumstances.

The law requires the Board '
' to use all reasonable meas-

ures to prevent the spreading and to secure the extermina-

tion" of the moth. The Board has apparently been success-

ful in preventing the spread of the moth and has consider-

ably lessened the area known to be infested. It has never

had an appropriation sufficiently large to do all that might

have been done in one year toward the extermination of the

moth. If the work is to be carried on under the present

statute and the policy of extermination is to be continued,

we believe that two hundred thousand dollars should be

appropriated for the work of the coming year.

The committee believes that the work of extermination

should be continued, but is also firmly of the opinion that, if

the Legislature is unwilling to appropriate the sum necessary

for an aggressive campaign for extermination, the law should

be cbansred so that the Board of Ao;riculture shall be re-
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quired to conduct the work only along the line of preventing

the spread of the gypsy moth. The committee further

believes that, if the Legislature is unwilling to provide suffi-

cient funds for restricting the spread of the gypsy moth and

holdino; it in check, the work should be discontinued en-

tirely. The committee is not in favor of appropriating

inadequate funds for the work in hand. It seems unjust to

require the extermination of the pest while providing inade-

quate means for the purpose. The Board of Agriculture

has recommended for each of the past two years an appro-

priation of one hundred and sixty-five thousand dollars,

1)elieving that sum was absolutely required for the success-

ful prosecution of the work. The Legislature has appro-

priated only one hundred thousand dollars, or about sixty

per cent of the sum asked for each of these years.

In order to have the opinions of experts on the work as

carried on by the committee, and on the prospect for the

future, several entomologists from other States were invited

in 1893 to inspect the work and report to the committee.

Their opinions were given in the last annual report to the

Legislature. In June last Dr. Geo. H. Perkins of the

University of Vermont, entomologist of the Vermont State-

agricultural experiment station, and Prof. F. L. Harvey,

botanist and entomologist of the experiment station at the

Maine State College, were invited to visit the infested region

and inspect the work and report upon it to the committee.

Later, Prof. J. Henry Comstock of Cornell University,

Ithaca, N. Y., formerly United States entomologist, and Mr.

L. O. Howard, entomologist of the United States Depart-

ment of Agriculture, were also invited and examined the

region and inspected the work. Professor Comstock made

a report to the committee, and Mr. Howard, later in his

annual address before the sixth annual meeting of the Asso-

ciation of Economic Entomologists, of which ho is presi-

dent, gave his impressions and opinions of the work. These

gentlemen all gave the committee the benefit of their crit-

icism and advice. Their opinions varied ; but, that the

Legislature may have the benefit of them, the reports of the

first three mentioned and so much of the address of Mr.
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Howard as refers to this work are printed in the Appendix

to this report.

The committee has had the advice of Prof. C. H. Fernald,

entomoloo^ist of the State Board of A2;riculture and of the

committee throughout the year, and the experimental work

has been under liis immediate direction and 8U})ervision.

The field work has been managed by Director E. H. For-

bush, who has had charge of it since the Board of Agricult-

ure assumed the direction by act of the Legishiture in

1891. A report upon the scientific facts ascertained and

the history of the gypsy moth in Europe and America is

being prepared under authority of the resolve which pro-

vided for the continuance of the work in 1894 ; and the

committee recommends that an appropriation be made for

printing the same, as it will be a work of great interest and

value to the public at large, as well as to entomologists.

In view of the fact that a large appropriation is recom-

mended if the intent and purpose of the statute are to be

carried out, it is proper to inquire whether extermination

is possible under the present known conditions. It has been

fully proved that the moth can be exterminated, not only

from limited localities, but from considerable areas. If

ample appropriations can be secured and the methods which

have proved successful in these instances can be carried out

over the whole region for a few years, it is quite evident

that the moth (providing it is confined to the region known
to be infested) can be exterminated.

In order to secure extermination, each colony must first be

found by a careful inspection of the entire region which is

known to have been infested,— a region over two hundred

square miles in extent. In order to guard against the spread

of the moth and to give positive evidence that the limits of

its dissemination have been found, we must examine sur-

rounding towns covering at least two hundred square miles

more. Each colony found in the egg-form must first be

cleared of eggs by carefully searching for and destroying all

that can be found. The infested trees must have the loose

bark removed by scraping, all dead limbs must be cut, the

cavities filled, the undergrowth cut and burned and even

the dead leaves on the ground destroyed. In order to
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determine positively whether the eggs have been all de-

stroyed, the trees must be then banded as usual with burlap

and watched to make sure that any larva? appearing beneath

the bands may be killed and their escape thereby prevented.

It will then be necessary to watch the place and its vicinity

for two or three years to be absolutely certain that no trace

of the insect is left, or that the locality does not become

reinfested from some such cause as originally infested it.

All this work is expensive.

On Jan. 1, 1894, there remained unexpended $29,744.69

of the appropriation of 1893. This was retained in order

that the work might be continued until the Legislature could

make provisions for the work of the present year. This

has been expended together with $79,464.58 of the present

appropriation, making $109,209.27 expended between Jan.

1 and Dec. 31, 1894. Having estimated the probable ex-

pense which must be incurred to do all that is possible

toward extermination for the coming year, we have appor-

tioned it as follows :
—

Wages for one hundred and twenty-five experienced, compe-

tent men for one year (three hundred days), at an average

of 12.25 per day, $84,375

Wages of three hundred men for temporary employment

during five months of spring and summer, at an average

of $2 per day 78,600

Wages of sixty-five men (selected from the preceding class)

for the last four months of the year, 14,534

making the amount to be paid in wages to superintendents,

inspectors and men, $177,509. We must add to this the

salaries of director, entomologist and clerks ; the travelling

expenses of the committee, entomologists, director and

men ; the teaming and care of horses ; the expenses of ex-

perimental work ; rent, supplies, tools, insecticides and

incidentals,— an estimated expense of $23,336, making

altogether $200,845, the detailed estimate of expenses for

the year 1895.

The reports of Prof. C. H. Fernald, entomologist to the

committee, and of Edward H. Forbush, director of the field

work, are presented herewith as a part of the report, and

the committee refers to these reports for details of the work.
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The following is the financial report for 1894 of the gypsy,

moth department of the State Board of Agriculture :
—

Balance on hand Jan. 1, 1894,
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appropriation of one hundred thousand dollars for the pur-

pose asked for by the resolution of the Massachusetts Legis-

lature. The committee also presented the matter to Hon.

J. Sterling Morton, United States secretary of agriculture.

In each case the committee of the Board of Agriculture

was heard with great apparent interest and was treated

with great courtesy.

E. W. WOOD,
WM. H. BOWKER,
AUGUSTUS PRATT,
F. W. SARGENT,
WM. R. SESSIONS,

Committee of the Board of Agriculture, in Charge of the

Qypsy Moth Work.
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Field Directoh's Report.

To the Committee on the Qypsy Moth, Insects and Birds.

Gentlemen : — By retaining a portion of the appropria-

tion of 1893, the committee was enabled to l^eep some of

the most competent men employed through most of the

winter. These served as a nucleus for a summer force.

There were eighty-three men at work on Jan. 1, 1894.

Much of the weather durino; the month was mild, and there-

fore favorable for the search for and destruction of e^fffs.

On bright winter days, when the temperature is not too low,

the leafless deciduous trees can Ije inspected to the best

advantage. Thousands of egg-clusters were gathered dur-

ing the month, the small amount of snow making possible

the examination of woods as well as open and cultivated

lands. In cold and stormy weather the men cut and burned

infested brush and trees in Saugus, Swampscott, Arlington,

Medford, Somerville, Stoneham and Winchester.

During the month of February the work of cleaning up

infested places in the outer towns and cuttins: and burning

worthless infested trees and brush was continued without

intermission, except when the snow was so deep upon the

ground as to render such work impracticable. On February

13 a heavy snow-storm caused most of the work in the field

to be suspended for a time. Later in February the men
were employed again, and the weather being more favor-

able, much necessary work was done in the way of inspect-

ing, scraping trees and otherwise preparing for the summer

work infested localities in the outer towns.

On March 6 the committee held a joint meeting with the

Metropolitan Park Commission, which had recently taken

for a public forest reservation most of the Middlesex Fells,

situated in Maiden, Medford, Melrose, Stoneham and AVin-
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Chester. Arrangements were made which would enable the

agents of the Board of Agriculture to do such work as

might be necessary in the Fells without conflicting with the

plans of the Park Commission.

Early in March, the weather being favorable, the force

of men engaged in field work was increased. Inspecting

and eofSf-killino; were carried on whenever the weather per-

mitted until the first of May, when, the appropriation

being nearly exhausted, the entire field force was dis-

charged. This enforced suspension of the work was most

unfortunate, occurring as it did wiien the men were destroy-

ing the egg-clusters at the rate of thousands per day.

Before work was resumed the remaining eggs had hatched

and the larvte had scattered. Had the work not been thus

interrupted, it would have been possible in many places to

destroy these young larvre en masse by means of burning.

Later in May the Legislature passed a bill appropriating

$100,000 for the work. Field work was immediately

resumed, and one hundred men were engaged in burlapping

trees. The delay in making the appropriation had so

hindered the work of the spring and shortened the time for

inspection that only a small proportion of the towns in the

infested region had been inspected and cleared of eggs

before hatching time. As a consequence the men were

obliged to search for the caterpillars, — a much more expen-

sive method of checking the increase of the pest than egg-

killing. The delay in examining and employing men for

the field work, which was rendered inevitable by the late-

ness of the appropriation, also greatly retarded the work of

the summer.

Sprai/ing.

During the experimental work of 1893 arsenate of lead

was first used as an insecticide by our chemist, Mr. F. C.

Moulton. The results of experiments on the gypsy moth

with this insecticide, which were made by Professor Fernald

and his assistants, were so successful that it was used in the

field on a limited scale during the spring of 1894.

Spraying was begun eai'ly in May. Although arsenate of

lead when used in great strength has proved the most effec-

tive insecticide yet used on the gypsy moth, it was soon



No. 4.] THE GYPSY MOTH. 249

determined that it could not be depended upon to exter-

minate. Though, like other insecticides, it proved effectual

in destroying other insects, it did not kill all gypsy moth

caterpillars on trees that had been sprayed with the poison

of a strength' of fifteen pounds to one hundred and fifty

gallons of water. It is recorded that where forty pounds

were used to one hundred and fifty gallons of water the

caterpillars all disappeared. In this case they were pre-

sumably destroyed by the poison, although some may have

been driven away by the excess of poison on the foliage.

In any case such an amount of the poison would be very

expensive, and could not be used without incurring some

risk of poisoning domestic animals or fowls. Its general

use at such a strength is therefore out of the question.

Arsenate of lead has two advantages as an insecticide : it

can be applied at any desired strength without injuring

foliage, and a strong mixture containing glucose will with-

stand showers and remain on the foliage throueh an entire

season. Thus, although the application of a strong mixture

of arsenate of lead is more expensive than that of London

purple or Paris green, it may be safer and more economical

in the end. For the gypsy moth ten to fifteen pounds to

one hundred and fifty gallons of water must be used to have

much effect. Its action is slower than that of Paris green,

and it should therefore be used early in the season, and of a

strength sufiicient to check the ravages of the insect as soon

as possible.

Although this is the most effective poison yet used on the

gypsy moth caterpillars, doubtless it would have failed, like

Paris green, to check their ravages when they were in full

force. After four years of experimenting I am constrained

to believe that no form of arsenic, unless used in unsafe

quantities, can be relied upon to hold the gypsy moth in

check, much less to exterminate it. The effect of other

poisons on the moth has been and is still being investigated,

and the results will eventually be made public.

Summer Work.

The killing of caterpillars under the " burlaps," which

was begun in June, was continued throughout July and
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most of August. One hundred seventeen thousand five

hundred seventy-four yards, or about twenty-eight tons

(56,864^ pounds), of burlap were used in 1894, which was

nearly double the amount used in 1893. A large number

of traps was prepared for trapping the male moths, with a

view of determining whether this would greatly lessen the

number of fertile egg-clusters in a region. An experiment

of this kind on a small scale had been tried in 1893, with

such success that it was decided to experiment on a larger

scale, to see if practical results could be obtained in the

field. The end sought was the destruction of the male

moths, so that the fertilization of the females might be pre-

vented. The experiments conducted the past season were

not as a whole successful enough in this respect to warrant

the adoption of the method in future work.

The great number of burlapped trees (624,073) to be

examined had made it necessary to hire for the summer a

lartje number of men new to the work. Such men can be

employed in the examination of burlaps, as this requires

faithful service rather than skill or experience. At the close

of the burlapping season it was necessary to reduce the force

by the discharge of the less experienced and less skilful

men. Those men were retained for the fall inspection who,

by reason of their experience or ability, were fitted for the

work of discovering and destroying eggs and thereby exter-

minatino; colonies of the moth. On August 25, at the end

of the burlap season, the first reduction of the force was

made, and thirty-three men were discharged. Work was

also suspended for two weeks, so that the fall inspection and

the work of egs-killino^ mio^ht be deferred until the last of

the moths had deposited their eggs and had died, when a

thorough examination would be most effective.

A Study of the Distribution of the Motli.

Throughout the season all information possible was se-

cured in regard to the distribution of the gypsy moth and the

means of its diffusion. Previous investigations had shown

that, as the female moth does not fly, the spread of the in-

sect had been due chiefly to the transportation of caterpil-

lars on vehicles. During 1889 and other years when the
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moth vva.s in great abundance, the young caterpillars which

hung down in numbers hy their silken threads from badly

infested wayside trees frequently dropped upon wagons or

carriages and were carried away. Sometimes one or more

of them remained upon the vehicle until it arrived at its

place of destination. The chances were not great that a

colony of moths would result from a single transportation of

two or three caterpillars. But the vast amount of regular

traffic of all kinds passing in and out or through the badly

infested region made possible various transportations of

caterpillars to particular localities. The wagon of a market

gardener or milkman or swill taker, going daily or weekly to

or through a badly infested spot, would be likely, sooner or

later, to carry back to its starting-point enough caterpillars

to form the beginning of a new colony. Many instances of

this sort have been noted. The study of traffic and travel

has not only explained for the most part the present distri-

bution of the moth, but also why in twenty years' time it

spread such a comparatively short distance, north, south,

east and west, from Medford. This slow spread is explained

by the fact that the great bulk of the regular traffic and

pleasure driving in and out of the badly infested district

comes from or goes to closely adjacent territory.

In the investigation of traffic and travel, inquiries were

made of teamsters and movers, nurserymen, swill takers,

marketmen, farmers, wood dealers, stable keepers, station

assents and others havins; a knowleds-e of traffic and driving.

This work Avas supplementary to that undertaken in former

years, and many of the facts obtained were used later during

a search in certain towns outside of the infested district.

Owing to the delay in making the appropriation of 1804,

this work of outside inspection was not undertaken until

autumn, although three men were sent out along the railroad

lines to the north and east, to examine points to which ship-

ments of goods had been sent in former years from infested

localities. No trace of the moth was found in this inspec-

tion.

T/ie Fall I)isj)ecfion.

The appropriation having been greatly reduced, more

men were discharged in September, and the field force was
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finally reduced to one hundred and thirty-three men. In

the second week in September the fall inspection was begun.

This was confined at first mostly to known infested locali-

ties. The inspection of the outer towns could not be made

to advantao;e until late in October, as the leaves remained

upon the trees to an unusually late date. After this work

had been continued for about ten days it was checked by

a snow-storm, which for nearly two weeks made thorough

inspection impossible.

While studying the distribution of the moth, it was seen

that those centres of population nearest the infested district

were most likely to become infested by reason of their fre-

quent communication with towns within that district. It

was also learned that there was some traffic, both regular

and irregular, with the cities to the north. Lowell, Law-

rence, Haverhill and Gloucester, being nearest to the in-

fested region on the north and east, were considered to have

been more exposed to infection than cities at a greater dis-

tance. Gloucester had been examined in previous years,

and no gypsy moths had been found there. As Lowell, from

the known circumstances, seemed to have been the place in

greatest danger of infection, an examination of that city was

made during the last part of October and the first weeks of

November. An inspection was also made of points in towns

surroundino; Lowell, to which traffic from the infested reoion

had been directed ; but no moths were found in either the

city or its surrounding towns.

Nearly all traffic to the south from the infested region

tends toward Boston. The city proper and those suburban

portions lying nearest the infested region had been inspected

in former years, and no moths had been found except in

Charlestown and East Boston. But in 1893, during a par-

tial inspection of the southern district of the city, a colony

ofmoths was found in Franklin Park. Investigation revealed

circumstances indicating that the moths had been carried

there by pleasure driving several years previous, and soon

after the park was opened to the public. This led to the con-

clusion that the region lying between Franklin Park and the

infested towns had been exposed because of the carriage of

caterpillars through it. It was then decided to examine that
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region at the earliest opportunity. This examination could

not be made in the spring, on account of the lateness of the

appropriation ; it could not be undertaken in the summer,

because of the press of other work ; but in the autumn, soon

after the leaves had fallen from deciduous trees, an inspec-

tion of Boston and its suburbs was begun. A few caterpil-

lars had been found during the summer in one locality in

South Boston, and this colony had been stamped out during

the season. The inspection of Boston was begun in Novem-
ber, and, though often interrupted by snow, it was pushed

during suitable weather, until the city proper. East and

South Boston and the Roxbury and Dorchester districts had

been examined. The severe storm of December 27, which

left the ground covered with snow and ice, put an end to

the work of inspection for the year. No more moths were

found in South or East Boston, but one colony was dis-

covered in the Roxbury district, between Franklin Park and

the city proper, and one colony at the South End in the

city proper. Two egg-clusters were also found at one

locality in Dorchester.

Enemies of the Gypsy Moth.

From our present knowledge it would seem that several

species of native birds are most persistent and effective de-

stroyers of the gypsy moth, and that certain predaceous

insects are next in order of usefulness as assistants in the

work of extermination. The names of several insects

which have not been published heretofore as enemies of

the gypsy moth are given in the report of the entomologist,

which follows this report.

The following birds have been seen to feed upon the

moths, caterpillars or eggs :
—

Yellow-billed cuckoo,

Black-billed cuckoo,

Kingbird, .

Plicjobe,

Wood pewee.

Least flycatcher,

Blue jay, .

Baltimore oriole,

Purple grackle or crow blackbird,

Coccyzus americanus.

Coccyzus erythrophth alrtius.

Tyrannns tyrannus.

SayornU jjhoebe.

Contopiis virens.

Enipido7iax minimus.

Cyanocilta cristata.

Icterus galbula.

Qidacalus quiscula.
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Chipping sparrow, .

Scarlet tanager,

Red-eyed vireo,

.

Yellow-throated vireo,

White-eyed vireo.

Black-and-white warbler,

Yellow warbler,

Chestnut-sided warbler,

Oven-bird, .

Maryland yellow-throated

American redstart.

Catbird,

Brown thrasher.

House wren.

White-bellied nuthatch.

Chickadee,

.

Wood thrush,

American robin.

Blue bird, .

*' English sparrow," .

warbler.

Spizella socialis.

Piranga erylhromelas.

Vireo oUvaceus.

Vireo jlavifrons.

Vireo noveboracensis.

MniotAUa varia.

Dendroica cestiva.

Dendroica pensylvanica.

Seiurus aurocaptUus.

Oeothlypis trichas.

SeiojJhaga ruticAlla.

Oaleoscox)tcs carolinensis.

Earporhynchus rufus.

Troglodytes oedon.

Siita carolinensis.

Parus atricapillus.

Tardus mustelinus.

Merida migratoria.

Sialia sialis.

Passer domesticus *

Number of

Jan. 1-Jan. 6,

Jan. 8-Jan. 13,

Jan. 15 -Jan. 20, .

Jan. 22-Jan. 27, .

Jan 29-Feb. 3, .

Feb. S-Feb. 10, .

Feb. 12-Feb. 13, .

Feb. 14-Feb. 17, .

Feb. 19-Feb. 24, .

Feb. SG-MarcTiS,

March 5-March 10,

March 12-March 17,

March 19-March24,

March 26 -March 31,

April 2 -April 7, .

April 9-April 14,

.

April 16 -April 21,

April 23-April 28,

April 30-May 1, .

May 2-May 9,

May 10-May 12, .

May 14-May 19, .

May 21- May 26, .

Men Employed During the Season.

82

86

85

86

83

82

82

23

81

81

82

84

85

91

95

121

157

159

156

15

164

173

213

May 28-June 2,

June 4-June 9,

June 11 -June 16,

June 18-June 23,

June 25 -June 30,

July 2 -July 7,

July 9 -July 14,

July 16-July 21,

July 23 -July 28,

July 30-Aug. 4,

Aug. 6-Aug. 11,

Aug. 13-Aug. 18,

Aug. 20-Aug 25,

Aug. 27-Sept. 1,

Sept. 3-Sept. 8,

Sept. 10 -Sept. 15,

Sept. 17 Sept. 22,

Sept. 24-Sept. 29,

Oct. 1-Oct. 6,

Oct. 8 -Oct. 13,

Oct 15-Oct. 20,

Oct. 22 -Oct 27,

Oct. 29-Nov. 3,

228

230

229

225

261

265

270

265

270

261

266

260

216

15

16

147

148

133

133

131

123

125

128

* Although the "English sparrow" destroys some of the moths, it does more

injury by driving away native birds than good by eating injurious insects;

consequently the moths are most numerous where sparrows are plentiful.
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Nov. 5-Nov. 10, . . .128
Nov. 12-Nov. 17,

.

. . 133

Nov. 19-Nov. 24,

.

. . 183

Nov. 2G Dec. 1, . . .132

Dec. 3-Dec. 8, . . . 132

Dec. 10-Dec. 15, . . .134
Dec. 17-Dec. 22, . . . 135

Dec. 24-Dec 29, . . . 132

WorJi; Done, and liesuUs.

The table below pertains mainly to the hand-work of the

year. Such results are given as can from their nature be

tabulated. The number of different forms of the moth
destroyed by such methods as burning and spraying cannot

of course be determined. IVIore than nine thousand of the

moths recorded were males taken in traps.

Trees (fniit, shade and forest) :
—

Inspected, 6,828,229

Fonnd to be infested with caterpillars, pupos, moths or eggs, 48,752

Cleared of eggs, 2,176

In which cavities have been cemented or covered, . . . 7,844

Burlapped, 624,673

Sprayed, 14,857

Trimmed, 8,018

Scraped, 6,068

Cut, 10,296

Acres of bnishland and woodland cut and burned over, . 386^
Buildings :

—
Inspected, 27,430

Found to be infested, 608

Cleared of eggs, 65

Wooden fences :
—

Inspected, 35,276

Found to be infested, 798

Cleared of eggs, 99

Stone walls :
—

Inspected, 1,620

Foimd to be infested, 423

Cleared of eggs, 44

Number of each form of the moth destroyed during the year by hand :
—

Caterpillars, 1,153,560

Pupa?, 92,225

Moths 18,084

Hatched or infertile egg-clusters, 18,036

Unhatched and probably fertile egg-clusters, .... 94,706

List of Places formerly infested from ivliicli the Moth has been

apparently exterminated.

Beverly, Danvers, Waltham,
Brighton, INIarblehead, Watertown
Burlington, Reading, Woburn.
Charlestown,
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List of Cities and Towns still infested.

Arlington,
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The Present Condition of the Infested liegion.

The autumnal inspection of the outer towns of the in-

fested region was so interrupted by snow-storms that it still

remains uncompleted, and therefore no accurate report of

the condition of the entire rc<::ion can be made at this time.

The ten outer towns which had previously been infested

were apparently cleared in 1893. A close watch has been

kept of these towns during the year, and a few caterpillars

or effo'-clusters have been found at some time durino; the

year in most of them. Every vestige of the moth found in

these towns has been destroyed, leaving them, with the

exception of Lynnfield, still in the list of cleared towns.

The discovery of these few moths in these towns emphasizes

the need of keeping them under surveillance for a few years

after they have been apparently cleared, and so long at least

as there are moths in any of the adjacent towns. A pro-

tracted search of the wooded portion of southern Lynnfield

has resulted in the discovery of several colonies heretofore

unknown. As it will probably require two or three years'

time to clear this woodland, Lynnfield must l)e retained in

the list of infested towns. Woburn, on the other hand,

which has been infested until recently, now appears clear,

but it must be carefully watched.

The moths have now been very nearly cleared from

Swampscott, Salem, Peabody, Lexington, Soraerville, Lynn
and Winthrop, but there are still several localities in each

of these towns which will require attention for some time to

come. Each town ought also to be inspected thoroughly

over its entire area in each of the few years next ensuing,

to guard against the appearance of the moth in new locali-

ties. The condition of the towns in the central reaion as

regards the numbers of the moth is as a whole considerably

improved over that of last year. There are localities, how-

ever, in Maiden, Medford, Chelsea, Saugus, Melrose, Arling-

ton, Winchester and Stoneham, which should have received

far more attention than it was possible to give them. In all

of these towns there are large areas which are now practically

clear of the moth. Larije tracts of woodland in the north-

central towns are believed to l)e more or less infested.
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This has been reported to the Legislature for the past two

seasons, and an appropriation sufficient to search this wood-

land has been recommended by the Board of Agriculture.

But, as such an appropriation has not yet been made, it has

been impossible to thoroughly examine all of this woodland.

Until this can be done there will remain in this forested

ref^ion an element of uncertainty and a menace to the suc-

cess of the work. Everything possible under the circum-

stances and with the means at hand has been done to learn

its condition and to suppress the moths wherever they were

found. If the appropriation recommended by the Board is

o-ranted, there is every reason to believe that these woods

can be carefully examined, thoir condition reported, and

a good beginning made the coming year toward the exter-

mination of the moth within their boundaries.

Respectfully submitted,

E. H. FORBUSII.





PLATE 4.

Section of burlap band raised, showing gypsy moth caterpillars that
had gathered beneath it on the trunk of an elm tree.

From a photograph taken in Maiden, Mass., July 9, 1892.
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Entomologist's Keport.

To the Committee on the Gijpsy Moth.

Gentlemen:— During tho past season I have made fre-

quent visits to the territory infested with the gypsy moth,

and inspected the work with the greatest care. I have in-

variably found the work carried on in the most thorough

manner, and in accordance with the most approved methods.

I have been entirely satisfied with the progress of the work,

and believe that all has been done that it was possible to

accomplish with the appropriation made by the last Legislat-

ure. The citizens cf this Commonwealth must not expect

this insect pest to be exterminated if the Legislature con-

tinues to cut down the appropriation asked for more than

one-third, as was done by the last two Legislatures, but

must place the responsibility for any lack of success where

it properly belongs.

There are some who believe that this insect can never be

exterminated, but that the best thing to be done is to make
a moderate annual appropriation to hold it in check, which

means a perpetual warfare and a perpetual expense. Those

who have been most familiar with the work from the first,

and have carefully observed its progress in the various in-

fested towns, are positive in their convictions that it is not

only possible but feasible to exterminate the gypsy moth in

the region known to be infested, in a term of years, if suffi-

cient annual appropriations be niade for this purpose. The
sum total of these appropriations for the term of years re-

quired may seem large ; but, when compared with the sum
total of a perpetual annual appropriation sufficient to hold

this insect in check, it sinks into utter insignificance.

It will undoubtedly be a stupendous undertaking to

exterminate this pest, and will cost much more in the end
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than it would if the full appropriations asked for by the

committee had been granted ; but, nevertheless, it will be

a far wiser policy to make the necessary appropriations for a

term of years and completely exterminate the insect, than

to allow it to become a perpetual expense to the people of

this Commonwealth as well as to the whole country.

In the early part of the summer, by your direction, I

invited Prof. F. L. Harvey of the Maine State College, Dr.

G. H. Perkins of the University of Vermont, Prof. J. H.

Comstock of Cornell University, Ithaca, N. Y., and Prof.

L. O. Howard, entomologist of the Department of Agricult-

ure, Washington, D. C, to visit the infested territory,

inspect the work and give us any suggestions that might

occur to them. I went to Maiden with Dr. Perkins, and

later with Professors Howard and Comstock, and together

with Director Forbush went over the infested territory with

them, giving them every possible opportunity to see the dis-

tribution and work of the insect, the apparatus and methods

of destroying it and the various experiments then in prog-

ress. The reports which these gentlemen were so kind as

to make are appended to this report.

A long series of experiments was conducted under my
direction on insecticides, and their action on this peculiar

insect and its life-history was more fully worked out than

had been done before. Several new predaceous insects have

been found destroying the caterpillars of the gypsy moth.

These are : Polistes pallipes (St. Farg.), Calosoma calidum

(Fab.), Calosoma scrutator (Fab.), Calosoma sayi (De J.),

larvas of Harpalus caliginosus (Fab.) and Ilarpalus penn-

sylvanicus (De G.), Podisus cynicus (Say), Podisus serie-

ventris (Ulil.) (the last two determined by Professor Uhler) ;

and two species of ants were found destroying the cater-

pillars, and the females also while laying their eggs were

sometimes destroyed by these ants. Mr. Pergande deter-

mined these ants to be Camponotas yennsylvanicus (De G.)

and Formica suhsericea (Say). Large and small workers

of this last species were both found destroying the gypsy

moth. Several species of Diptera were bred from the

gypsy moth, and have been referred to Dr. Williston for

determination. A species of Hymenoptera, which was
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given in the report for 1893 under the name of Meraporus

sp. ? was bred in considerable numbers from the pupae, and

has now been determined by Messrs. Howard and Ashmcad

as DiylocMs omnivorus (Walk.), a European species which

is parasitic on many diflferent species of insects, as indicated

by its specific name.

In accordance with the provisions made by the last Legis-

lature, we are preparing a report, to include as far as possi-

ble all existing knowledge of the gypsy moth, its history

and habits, l)otJi in Europe and this country, and all practi-

cal and scientific information that can be of assistance in

destroying this insect.

Respectfully sul)mitted.

C. H. EERNALD.
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APPENDIX.

Report of Dr. George H. Perkins of the University op Ver-

mont, Entomologist of the Vermont State Agricultural

Experiment Station.

Burlington, Vt., July 10, 1894.

Prof. C. H. Fernald.

Dear Sir :— In accordance with your invitation to visit the

region infested by the gypsy moth, I went to Maiden, as you are

aware, and through tlte very cordial assistance of both yourself

and Mr. Ware, assistant director, was enabled to see in a most

complete and satisfactory manner the appliances used and the

various methods of using them.

I wish to express my appreciation of the thorough and careful

manner in which the work was being done, and the evident desire

of those engaged in it to execute the trust committed to them as

faithfully and economically as possible. No work of the sort

which I have ever seen or heard of has impressed me as favorably

as did that of the officials engaged in the work of exterminating

the gypsy moth.

The whole nation should be grateful to the committee for what

it has already accomplished ; for it is my belief that, had not the

work been so well done in Massachusetts, the insect would ere this

have spread beyond the borders of that State and now threaten

the whole land. It is most gratifying to find, instead of this, that

the ravages of the moth have been very much reduced by the

efforts of the committee.

No one interested in economic entomology can investigate the

work in office and field without at once discovering that a vast

amount of very useful information has been gathered which should

not on any account be lost to science. On this account it is very

greatly to be desired that as full and complete a report as possible

of the work of the committee be published, for much that such a

report would contain would necessarily be of general and permanent

value.

The question has been asked, Is it possible to exterminate an



PLATE 5.

Apple orchard stripped by caterpillars of the gypsy moth, Swampscott, Mass.
From a photograph taken Aug. 5. 1801.

I
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insect which has become so abundant as the gypsy moth? Before

I visited the infested region, and saw what had already been done,

I was quite doubtful as to the expediency or the possibility of

extermination ; but after investigation I thought differently. It

seems to me very clearly the wisest and most economical course,

for the present at any rate, to continue the work as it is now going

forward, and aim at extermination. The men and the methods

now employed are so successful that it would be unwise to discon-

tinue them for several seasons to come.

It also seems to me that the functions of the committee might

be very advantageously extended, so that in their discretion they

could direct their destructive agencies against such other insects as

might be easily taken in hand.

When passing through some of the towns infested by the gypsy

moth we noticed many trees the foliage of which had been wholly

destroyed by the canker worm ; and many of these trees could

have been sprayed by those engaged in spraying neighboring trees

for the moth at small cost of time or money.

It was very evident that private enterprise could not be

depended upon to deal with these pests. It is my own conviction

that the most efficient and the cheapest method of dealing with

any insect which has become numerous and destructive is that

adopted in the case of the gypsy moth, not leaving to private citi-

zens the too great task, and thus ensuring failure, but bringing

the authority and the resources of the State to the work, and

carrying it forward to success.

Is it not probable that, had the gypsy moth not been stayed in

its destruction, the loss to property through the destruction of

shade and fruit trees would have been more than the cost of

extermination has thus far been?

It is to be hoped that the work so well done thus far will not

now be suffered to lag through lack of either funds or popular

support. There is every reason for continuing it, while to stop or

reduce it would be a great calamity.

I have not been asked to praise the work of the committee, but

rather to suggest improvements in their methods, and to criticise

whatever I might find deserving it. I have no criticism to offer,

nor am I able to make suggestions other than those given Above.

I am, sir, very truly yours,

GEO. H. PERKINS.
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Report op Pitop. F. L. Harvey, Botanist and Entomologist,

Maine Experiment Station, Okono, Me.

To the Members of the Oyjisy Moth Committee of the State Board of

Agriculture of Massachusetts,

Gentlemen : — In compliance with your courteous invitation

(extended to me through Prof. C. H. Fernald) "to inspect the

work of the gypsy moth committee and give my impressions and

advice," I visited Maiden the latter part of July, and spent two

days examining the work of the committee in the office, labora-

tories and fiekl. Through the courtesies of Director E. H. For-

bush and others of the department every opportunity was afforded

me to gain a thorough knowledge of the scope and character of

the work of the committee.

I went to Maiden with an entirely Inadequate conception of the

territory affected, and the stupendous undertaking of the com-

mittee to reduce or exterminate the gypsy moth. I first visited

the office, and was surprised by the ingenuity and thoroughness

displayed in keeping the field notes and indexing them for ready

reference. A mass of information regarding the habits, natural

history and anatomy of this insect has been accumulated by

Professor Fernald, Director Forbush and their assistants. This

seems so important that for the good of entomological science it is

hoped it may be sifted by a competent entomologist and published

as a monograph by the committee. The pains taken in examining

the men for field work and the almost military exactness required

of them in their labor and reports reflect great credit upon the

organizing ability of the director, and speak much for the

efficiency of the service.

The worlc being done in the laboratory and insectary upon the

life-history of the moth, its parasites and histology, and upon

remedies, was timely and thorough. I was especially interested

in the histological work, conducted by Mr. A. H. Kirklaud, to

determine if possible what becomes of the arsenical poison the

full-grown larvae are known to eat with impunity, and also the

trap experiments under the direction of Mr. Kirkland.

The store-house for apparatus and supplies impresses one with

tlie magnitude of the work, and is instructive in the novel

apparatus invented to fight this pest.

The results obtained in the experiments on insecticides, by Mr.

F. C. Moulton, are most important, and bid fair to be of great

usefulness to economic entomology.

The field methods of searching for the eggs, larvae and pupae,
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the burlapping of the trees and the careful burning of infested

areas was thorough and practical.

Upon the whole, the methods which have been born of experi-

ence and adopted by the committee for coping Avith the pest

impressed me as ingenious and effective. I have no criticisms to

offer upon the work of the committee, and regard the results

obtained as marvellous.

Entomologists are generally agreed that it is impossible to

exterminate an insect by means of its parasites, so all that can be

hoped for in this direction is uncertain aid in holding it in check.

Whether it is possible to exterminate an insect by persistent and

thorough hand-picking, use of insecticides and fire is problematical,

because it has never been tried. It is a plausible problem, which

we hope, for the good of economic entomology, the gypsy moth

committee may have the opportunity to settle. By the efficient

work of the committee, in three years' time, this insect, which was

legion and doing great damage over a wide area, has been reduced

beyond detection by common observation. We spent a whole day

in the field, and, though constantly on the alert for specimens,

saw only four male moths and no larvai, pupae or eggs. So thor-

oughly has the work been done that intelligent people in the dis-

trict wrongly regard the work of the committee accomplished. It

is the scattering colonies, the last one per cent, that will demand
more thorough work than the other ninety-nine per cent, and your

Legislature and citizens will need to be thoroughly impressed with

this fact.

Two policies present themselves : first, whether an attempt be

made to fight the moth to the finish ; second, whether an attempt

be made to merely keep it in check, and prevent an increase to

harmful numbers.

The gratifying work of the committee so far would suggest

continuance in the good work, witli the idea of extermination.

This would ahsolntely require the employment of a force of men
large enough to keep the Avhole infested area under constant sur-

veillance for some time. The present number of men employed

seems to me to be inadequate, as large areas in the infested dis-

trict have to be neglected while inspection is going on in others.

Unless a large force can be kept constantly employed for some

years, the idea of extermination will have to be abandoned by the

committee.

If the second policy be adopted, then the work of the commit-

tee for the present is practically done. Yet a permanent force

would be needed to keep the area under occasional surveillance,

and its energies directed to checking local outbreaks. This would
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be an interminable job, constantly menaced with the danger of

the pest spreading over large areas to adjoining States, until so

widely disseminated as to be beyond human power to control. It

would seem to me to be wiser to attempt the extermination of the

pest while in its greatly reduced numbers by the adoption of a

liberal financial policy, than to drop the work and in a decade or

sooner have it to do all over again.

We regret to learn (unofficially) that naturalists are breeding

this pest for purposes of study outside of the Commonwealth of

Massachusetts, in defiance of the strict laws regarding its dissem-

ination.

I heai'd the committee criticised by citizens and others because

they would not destroy other injurious insects besides the gypsy

moth in the infested district. We understand this criticism to be

unjust, as the Legislature defined the duties of the committee

strictly to the suppression of this one insect, and to use the money

to destroy the others would be a perversion of funds.

That it would be a wise policy for every State to have an ento-

mological commission, with duties as broad as the requirements of

economic entomology, we have no doubt. The fact that the gypsy

moth committee has paid strict attention to business is the reason

why they have in such a short time accomplished so much.

In closing, I desire to thank the committee for the opportunity

offered me to study the life-history of this insect, and to become

familiar with the ingenious and effective methods used in coping

with it. I hope the committee will receive the financial support

from the Legislature that will enable it to succeed in this stupen-

dous undertaking, which does not alone interest Massachusetts, but

also the adjoining States and the Avhole country.

Respectfully submitted,

F. L. HARVEY.

Report of Pkof. John H. Comstock, Cornell University,

Ithaca, N. Y.

Ithaca, N. Y., July 17, 1894.

Mr. William R. Sessions, Secretary of the Committee on the Exter-

mmatio7i of the Oypsy Moth of the State Board of Agriculture.

Sir : — In compliance with the request of your committee, trans-

mitted to me through Professor Fernald, I visited the region

infested by the gypsy moth, and spent several days studying what

is being done towards the extermination of this species. During
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the "greater part of this time I was accompanied by Professor

Fernald and Mr. E. H. Forbush, who explained to me very fully

the details of the work.

I was filled with admiration of the work that is being done by

these gentlemen, and, although I have given the matter very care-

ful thought, I am unable to suggest any changes in their methods.

It seems to me that the metliods they are following are the best

possible, so long as the object of the work is the extermination of

this insect.

But, after going over the infested region, I have come to

have grave doubts as to the advisability of attempting to exter-

minate this pest. I am not prepared to say that I consider exter-

mination impossible, but it seems to me that the attainment of this

desired end is highly improbable. It is true there are certain

peculiarities in the habits of this insect that give hopes of the

possibility of extermination. Thus the slowness with which the

species spreads naturally, owing to the fact that the female does

not fly, and the fact that the larva in its later stages descends from

the trees and hides during the day-time, rendering it possible to

trap it, greatly facilitate the work of destruction. On the other

hand, the wide range of food plants, the extent of the area in-

fested, including as it does large forests, and the ease with which

the species may be artificially spread by means of vehicles, all

combine to make the task a very great one. Still, if j^ou could be

provided with sufficient funds extending over a sufficiently long

period, I believe these difficulties could be overcome.

But I feel that this is too much to hope. If at this time, so

soon after the terrible ravages of the pest, the Legislature appro-

priates less than two-thirds of the sum which your committee, after

careful investigation, deems necessary to carry on the work, it is

hardly probable that succeeding Legislatures would furnish the

means necessary to carry this work to a conclusion, involving as it

would a large outlay for many years after the insect had ceased to

be a pest. As I do not believe that the financial support would be

furnished you, I respectfully suggest that you consider the advisa-

bility of adopting a different method of combating the pest. Much

of the work that is being done now would be unnecessary if the

object was merely to keep the insect from being unduly destruc-

tive. And, if there is no hope of your receiving the support nec-

essary to exterminate the insect, the continuance of the present

methods would certainly involve a large unnecessary expenditure.

It is probable that if your warfare against this insect was re-

stricted to those localities in which its injuries are of a serious

nature, its natural enemies would greatly increase and tend to
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keep it in check. Already a considerable number of parasites is

known to infest it. There will be a tendency for them to increase,

so that in time serious outbreaks of this pest will probably be only

occasional and in limited areas. Such outbreaks could be easily

subdued.

While I believe that a change in the object of the work of your

committee seems imperative, I would not consider for a moment
the giving up of your warfare against the pest, but would advise its

continuance in the following manner : I would suggest no change

in the organization for carrying on the entomological work of the

State. A committee of the State Board of Agriculture, consti-

tuted as is your committee, seems to me to be the most appropri-

ate organization for this purpose. I would, however, recommend
the broadening of the scope of the work of this committee, so that

it should have authority to deal with any serious outbreak of insect

pests. I will not presume to indicate in detail the method of con-

ducting this work, beyond suggesting that in their more general

features the horticultural laws of the State of California might

serve as a model.

Very respectfully, your obedient servant,

J. H. COMSTOCK.

Extract from the President's Address by L. O. Howard,
Entomologist op the United States Department of Agri-

culture, delivered before the Sixth Annual Meeting of

THE Association of Economic Entomologists, Brooklyn, Aug.

14, 1894.*

The work upon the gypsy moth, by the way, which has been

done by the State of Massachusetts since 1889, is one of the most

remarkable pieces of work, judging by results, which has yet been

done in economic entomology. The operations have been carried

on by a committee of the State Board of Agriculture, and the

means have been furnished by large annual appropriations by the

State Legislature. Three hundred and twenty-five thousand

dollars have already been appropriated.

A territory comprising something over one hundred square miles

was infested by the insect, which occurred in such extraordinary

numbers as to destroy many trees and almost to threaten the ulti-

* Insect Life, Vol. vii., No. 2, page 59.
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mate extinctioJi of living vegetation, not only within the infested

territory, but ia all localities to which it might spread. It is

unnecessary to detail the steps l)y which relief was brought about.

Mistakes were undoubtedly made at first, and it is to the work of

the present committee that the main credit is due. Tlie infested

territory has been reduced by one-half, and within the districts in

which tlie gypsy moth at present exists, it is, practically speaking,

a comparatively rare species.

The future of the insect is, however, problematical. The con-

tinuance of sudiciently large appropriations from tlie State Legis-

lature to enable the work to be carried on on its present scale is

doubtful, and yet those in charge believe that still larger appro-

priations are necessary to bring about extermination. They are

confident, however, that with sufficient means the insect can be

absolutely exterminated from the State of Massachusetts. With

the Legislature disinclined to continue the large appropriations,

the methods of the committee at present pursued will have to be

seriously altered. Given a small appropriation of say $25,000

annually, it will become necessary to adopt some law, like that

enforced in California, whereby much less frequent inspection

may be made, and the committee will have to rely in part upon

voluntary observers for information. Moreover, they will be

unable to conduct spraying operations upon a large scale, and the

expense of the destruction of insects will have to be assessed upon

the owners of the property upon which the insects are found, pro-

vided such owners will not themselves undertake the destruction of

the insects. There will be many disadvantages from such a

course, and in the case of unproductive lands the expense will be

so great that the owner will prefer confiscation. Between some

such course as this and the continuance of the present methods,

however, there seems to be little choice, since if the appropriation

were taken away the insect will not only speedily reach its former

destructive height, but will spread far and wide over the country.

It may be urged that it will be only a few years before the insect

will take its place as a naturalized member of our fauna, and will

become subject to the same variations of increase and decrease as

our native species, and that it will, in fact, become little more to

be feared than species already existing with us, particularly if its

European natural enemies are introduced. Against this view,

however, it must be urged that the gypsy moth seems an ex-

ceptionally hardy species, and that even in Europe it is a prime

pest. The caterpillar is tough and rugged, and seems little sub-

ject to disease and to climatic drawbacks, and is wonderfully resist-

ant to the action of ordinary insecticides. The gypsy moth larva
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will feed for days without apparent injury upon trees which have

been sprayed with Paris green or London purple in a solution so

strong as to somewhat burn the leaves. In fact, the committee, in

the spraying which they are carrying on at present, have found it

necessary to use arsenate of lead in as strong proportion as ten

pounds to one hundred and fifty gallons of water. The well-

known vitality of previously introduced European injurious in-

sects is apparently increased to a striking degree by this species,

while the fact that it feeds on nearly all plants renders it a much

more serious pest than any of its forerunners. Under these cir-

cumstances, therefore, any course other than energetic and well-

directed effort to keep the insect within its present boundaries will

be short-sighted in the extreme, although it is very doubtful to my
mind whether absolute extermination will or can ever be brought

about.
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EETUENS OF SOCIETIES.

AMESBURY AND SALISBURY AGRICULTURAL AND
HORTICULTURAL SOCIETY.

Incorporated 1881, Acts of 1881, chapter 204.

Originally raised by contribution $1,002.32 ; now has

|7,G10 invested as a capital stock in real estate, crock-

ery, tables, etc. Total assets, $7,755.28 : real estate,

$7,370.12; crockery, tables, etc., $239.89; cash on hand,

$145.27. Total liabilities consist of notes amounting to

$1,900. Receipts in 1894, $2,256.82: bounty, $600 ; new
members, $83; donations, $2.50; other sources, $1,571.32.

Expenditures in 1894, $2,111.55: premiums and gratuities

paid, $528.15; current running expenses, $62.79; interest,

$139.29; other expenses, $1,057.32. The society offered

in premiums $1,500, awarded $855.90 in premiums and gra-

tuities and paid $852.15, which went to 15 cities and towns.

Eighty-four dollars and fifty cents went to three towns out-

side the State. Three hundred and twenty-five persons

received premiums and 261 gratuities. Under head of farms

$26 was awarded and paid; under farm and pet stock $386

was awarded and paid ; under field and experimental crops $5

was awarded and paid ; under farm and garden products

$178.65 was awarded and $176.90 paid ; under dairy products

$3.75 was awarded and paid; under domestic manufactures-

$107 was awarded and $104.25 paid; under objects strictly

agricultural, not specified, $29 was awarded and paid ; under

objects other than agricultural, not specified, $122.25 was

awarded and $121.25 paid. The society reports 230 mem-
bers,— 203 males and 27 females. Four farmers' institutes

were held at Amesbury : January 16, on "The Horse's foot

and its diseases " and *' H}'giene of farm animals ;
" January

30, on "Practical poultry culture " and "Corn culture for

feed;" February 20, on "Stock feeding and fertilizers;'*

and March 7, on " Corn culture" and " General fruit cult-

ure."
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ATTLEBOROUGH AGRICULTURAL ASSOCIATION.

Incorporated 1887, Acts of 1887, chapter 203.

Originally raised by contribution $20,000, which is now

invested as a capital stock in real estate. Total assets,

$25,002.82: real estate, $24,500; crockery, tables, etc.,

$500; cash on hand $2.82. Total liabilities, $8,653.04:

premiums due and unpaid, $86.58; outstanding bills,

$1,060.46; mortgages or like liabilities, $7,500. Receipts

in 1894, $4,117.45: bounty, $600; donations, $53.95;

other sources, $3,463.50. Expenditures in 1894, $5,810.80

;

premiums and gratuities paid, $1,658.76; current running

expenses, $350 ; interest, $450 ; other expenses, $3,352.04.

The society offered in premiums $2,670.90, awarded in pre-

miums and gratuities $1,773.80 and paid $1,658.76, which

went to 35 cities and towns. Four hundred and sixty-three

dollars went to 13 cities and towns outside the State. Two
hundred and eighty-live persons received premiums and

gratuities. Under head of farm and pet stock $555 was

awarded and $516.75 paid; under field and experimental

crops $30 was awarded and $27 paid; under farm and gar-

den products $174.25 was awarded and $151.42 paid; under

domestic manufactures $179.05 was awarded and $155.34

paid ; for firemen's muster $400 was awarded and paid

;

under trotting $790 was awarded and paid; for objects

other than agricultural, not specified, $45.50 was awarded

and $28.50 paid. The society reports 104 members, — 95

males and 9 females. Three farmers' institutes were held

:

at Wrentham, March 26, on "Composition of milk;" at

"Franklin, May 1, on "The usefulness of agricultural

organizations
;

" and at Attleborough, December 13, on

" Tuberculosis."

BARH"STABLE COUNTY AGRICULTURAL SOCIETY.

Incorporated 1844, Acts of 1844, chapter 114.

The society in its first report to the Board in 1853 reported

the amount of its permanent fund (par value) to be $1,740;

now has $8,300 invested as a capital stock in real estate and

bonds. Total assets, $8,514.14: real estate, $7,500 ; bonds,
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$800; cash on hand, $214.14. Total liabilities, $3,635:

outstanding bills, $G0 ; notes, $3,575. lieceipts in 1894,

$3,875.78: bounty, $600; bonds, $20; new members, $20;

donations, $116.75; other sources, $3,119.03. Expendi-

tures in 1894, $3,661.64: premiums and gratuities paid,

$1,608.85; current running expenses, $1,137.07; interest,

$184.25 ; other expenses, $731.47. The society offered

$2,040.25 in premiums, and awarded and paid $1,608.85 in

premiums and gratuities, which went to 17 cities and towns.

One hundred and twentj^-tive persons received premiums

and 114 gratuities. Under head of farm and pet stock

$315.55 was awarded and paid ; under field and experimental

crops $52 was awarded and paid ; under farm and garden

products $205.15 was awarded and paid; under dairy prod-

ucts $9 was awarded and paid ; under domestic m:inufact-

ures $149.15 was awarded and paid; under agricultural

implements $13 was awarded and paid; under trotting $770

was awarded and paid ; under objects other than agricultural,

not specified, $95 was awarded and paid. The society reports

553 members,— 333 males and 220 females. Three farmers'

institutes were held : at East Sandwich, February 2, on

"Commercial fertilizers in relation to stable manure;" at

Yarmouthport, February 24, on "General fruit culture;"

and at Barnstable, November 22, on "Tuberculosis in

cattle." I

BERKSHIRE AGRICULTURAI, SOCIETY.
Incorporated 1811, Acts of 1811, chapter 70.

The society in its first report to the Board in 1853 reported

the amount of its permanent fund (par value) to be $3,000

;

now has $15,000 invested as a capital stock in real estate.

Total assets, $15,352.67 : real estate, $15,000 ; bills due

and unpaid, $346.50 ; cash on hand, $6.17. Total liabilities,

$9,645.73: premiums due and unpaid, $51.50; outstanding

bills, $614.23; mortgages or like liabilities, $8,000; in-

terest, $480; loan, $500. Eeceipts in 1894, $6,318.98:

bounty, $600 ; loan, $500 ; new members, $20 ; donations,

$30; other sources, $5,168.98. Expenditures in 1894,

$6,359.98 : premiums and gratuities paid, $2,919.32 : current

running expenses, $3,401.58 ; interest, $37.07. The society
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offered $3,312.32 in premiums, awarded $2,792.82 in

premiums and gratuities, and paid $2,741.32, which went to

24 cities and towns. Twenty-two dollars went to two

towns outside the State. Three hundred and seven persons

received premiums and 2 gratuities. Under head of farms

$33 was awarded and paid ; under farm and pet stock $734

was awarded and paid; under farm and garden products

$260.50 was awarded and $258.50 paid; under dairy products

$20 was awarded and paid ; under domestic manufactures

$229.50 was awarded and paid; under trotting $1,404.82

was awarded and paid ; under objects other than agricultural,

not specified, $73 was awarded and paid. The society reports

1,151 members,— 1,041 males and 110 females. Three

farmers' institutes were held: at Pittsfield, February 16, on

''Tuberculosis in cattle;" at Richmond, February 21, on

" Grasses and forage crops" and "Manures and fertilizers

and their use ;
" and at New Lenox, February 28, on " Rais-

ing of cream" and " Dairy farming.""

BLACKSTOTTE VALLEY AGtllCULTURAL SOCIETY.

Incorporated 1884, Acts of 1884. chapter 48.

Originally raised by contribution $3,000; now has

$4,500 invested as a capital stock in real estate. Total

assets, $4,518.50: real estate, $4,500; cash on hand,

$18.50. Total liabilities consist of mortgages or like lia-

bilities to the amount of $1,600. Receipts in 1894,

$1,754.25: bounty, $600; new members, $32; donations,

$26.40; other sources, $1,095.85. Expenditures in 1894,

$2,223.16 : premiums and gratuities paid, $996 ; current

running expenses, $1,193.38 ; interest, $33.78. The society

offered in premiums $1,178, and awarded and paid in pre-

miums and gratuities $996, which went to 17 cities and

towns. Two dollars and twenty-five cents went to one

city outside the State. One hundred and sixty-four persons

received premiums and 21 gratuities. Under head of farms

$130 was awarded and paid; under farm and pet stock

$642.50 was awarded and $634 paid; under field and ex-

perimental crops $25 was awarded and $21.50 paid; under

farm and garden products $62.35 was awarded and $59.2,5

paid; under dairy products $6.50 was awarded and $6 paid;
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under domestic manufactures $53.30 was awarded and $51

paid ; under objects other than agricultural, not specified,

$49.65 was awarded and $47.65 paid. The society reports

482 members,— 280 males and 202 females. Three farmers'

institutes were held at Uxbridge : January 23, on "Japan,

its farms and farmers;" February 7, on "Hygiene of farm

animals; " March 13, on " Production of milk. "

BRISTOL COUNTY AGRICULTURAL SOCIETY.
Incorporated 1823, Acts of 1823, chapter 32.

The society in its first report to the Board in 1853 re-

ported the amount of its permanent fund (par value) to be

$3,240 ; now has $32,000 invested as a capital stock in real

estate. Total assets, $32,706.61: real estate, $32,000;

crockery, tables, etc., $200; cash on hand, $506.61. Total

liabilities, $14,100: outstanding bills, $100; mortgages or

like liabilities, $14,000. Receipts in 1894, $14^589.37:

bounty, $600 ; new members, $85 ; other sources, $13,904.37.

Expenditures in 1894, $15,332.27 : premiums and gratuities

paid, $4,568 ; current running expenses, $4,512.95 ; interest,

$873.75; other expenses, $5,377.57. The society ofiered

$5,878 in premiums, awarded $4,677 and paid $4,568, which

went to 39 cities and towns. Three hundred and four

dollars and five cents went to 7 cities and towns outside the

State. Eight hundred and eighty-four persons received

premiums. Under head of farms $60 was awarded and paid

;

under farm and pet stock $1,318 was awarded and $1,218

paid ; under field and experimental crops $30 was awarded

and paid ; under farm and garden products $286 was awarded

and paid ; under dairy products $35 was awarded and paid

;

under domestic manufactures $333.70 was awarded and paid ;

under agricultural implements $50 was awarded ; under

trotting $2,400 was awarded and $2,370 paid; under objects

other than agricultural, not specified, $275 was awarded and

$118 paid. The society reports 879 members,— 684 males

and 195 females. Three farmers' institutes were held : at

Swansea, March 15, on " Feed the plant and the plant will

feed you ;
" at Norton, March 16, on " Fruit culture ;

" and

at Dighton, March 21, on "Practical poultry culture" and
" Dairying."
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DEERPIELD VALLEY AGRICULTURAL SOCIETY.
Incorporated. 1871, Acts of 1871, chapter 208.

Originally raised by contribution $4,094.01 ; now has

$9,200 invested as a capital stock in real estate. Total

assets, $9,519.40: real estate, $9,200; crockery, tables,

etc., $250; bills due or unpaid, $69.40. Liabilities con-

sist of mortgages and like liabilities to the amount of

$1,144.40. Receipts in 1894, $1,825.11: bounty, $600;

new members, $86; donations, $5.90; other sources, $1,-

133.21. Expenditures in 1894, $1,825.11 : premiums paid,

1978; current running expenses, $792.70; interest, $54.41.

The society ofiered in premiums $1,125.75, awarded $978

and paid $973, which went to 27 cities and towns. One
dollar and fifty cents went to one town outside the State.

Two hundred and twenty-five persons received premiums.

Under head of farm and pet stock $625.65 was awarded and

$624.15 paid; under farm and garden products $70 was

awarded and $Q8 paid ; under dairy products $17 was awarded

and paid; under domestic manufactures $71.10 v/as awarded

and $68.70 paid ; under trotting $150 was awarded and paid

;

under objects other than agricultural, not specified, $44.25 was

awarded and paid. The society reports 1,330 members,

—

1,220 males and 110 females. Three farmers' institutes

were held: at Charlemont, January 20, on "How to im-

prove our schools " and " Roads ;
" at Ashfield, February 24,

on " Education " and " Taxation ;
" and at Buckland, March

10, on "Tuberculosis in cattle."

EASTERN HAMPDEN AGRICULTURAL SOCIETY.
Incorporated 1856, Acts of 1856, chapter 156.

Originally raised by contribution $3,000; now has $7,000

invested as a capital stock in real estate. Total assets,

$7,089.09 : real estate, $7,000; cash, $89.09. Total liabili-

ties consist of a note for $2,800. Receipts in 1894,

$1,928.61: bounty, $600; new members, $23; donations,

$48.46; other sources, $1,321.15. Expenditures in 1894,

$1,839.52 : premiums and gratuities paid, $1,067.07 ; cur-

rent running expenses, $489.85 ; interest, $151.93 ; other
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expenses, $130. G7. The society ofiered in premiums $1,-

560.20 and uwardcd and paid $1,067.07 in premiums and

gratuities, Avbicli went to 15 cities and towns. One hun-

dred and forty-two persons received premiums and gratuities.

Under head of farms $10 was awarded and paid ; under

farm and pet stock $439.75 was awarded and paid; under

farm and g.irden products $128.45 was awarded and paid

;

under dairy products $6 was awarded and paid ; under

domestic manufactures, $50.87 was awarded and paid ; under

trotting $405 was awarded and paid ; under objects other

than agricultural, not specified, $27 was awarded and paid.

The society reports 462 members,— 260 males and 202

females. Three farmers' institutes were held : at Palmer,

January 16, on "Manures and fertilizers;" at Monson,

March 6, on "Farm dairying;" and at Palmer, March 27,

on " Fruit culture in Massachusetts."

ESSEX AGRICULTURAIi SOCIETY.

Incorporated 1818, Acts of 1818, chapter 25.

The society in its first report to the Board in 1853 re-

ported the amount of its permanent fund (par value) to be

$9,363.66 ; now has $20,866 invested as a capital stock in real

estate, stocks, bonds, crockery, tables, etc. Total assets,

$19,533.05 : real estate, $5,000 ; stocks, $13,333.05 ; bonds,

$1,000 ; crockery, tal)les, etc., $200. Receipts in 1894, $2,-

071.60: bounty, $600; stocks, $850.48; bonds, $60; new
members, $60; other sources, $501.12. Expenditures in

1894, $2,709.35 ; premiums paid, $1,595.75 ; current running

expenses, $1,019.85 ; interest, $93.75. The society offered in

premiums $3,315.50, awarded $1,691.75* and paid $1,-

595.75,* which went to 28 cities and towns. Three hun-

dred and sixty-one persons received premiums. Under head

of farms $107 was awarded and $123 paid; under farm and

pet stock $693 was awarded and $659 paid ; under field and

experimental crops $155 was awarded and $75 paid ; under

farm and garden products $500.50 was awarded and $362.25

paid ; under dairy products $24 was awarded and $9 paid

;

* Amounts paid for 1S93 ; awai'ded for 1894.
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under domestic manufactures $174.50 was awarded and

$138.50 paid; under agricultural implements, $50.50 was

awarded ; under objects strictly agricultural, not specified,

$45 was awarded ; under objects other than agricultural, not

specified, $83 was awarded and $192.50 paid. The society

reports 1,516 members,— 1,511 males and 5 females. Four

farmers' institutes were held: at Danvers, January 5, a

field institute was held; at Beverly, January 26, on "How
to feed the dairy cow for milk and cream production ; the

skim-milk and how to use it " and '
' The work of the State

Board of Agriculture;" at Newbury, February 16, on

"Small fruits" and "State Highway Commission and high-

ways; " at Haverhill, March 23, on "Dairy work in its

general forms."

FEANKLIIQ" COUNTY AGRICULTUKAL SOCIETY.

Incorporated 1850, Acts of ISeo, chapter 104.

The society in its first report to the Board in 1853 stated

the amount of its permanent fund (par value) to be $3,768 ;

now has $7,020 invested as a capital stock in real estate

and bank stock. Total assets, $7,363.93 : real estate,

$6,000; stocks, $1,020; bank funds, $132.93; crockery,

tables, etc., $80; bills due and unpaid, $131. Total liabil-

ities, $353.25: premiums duo and unpaid, $53.25; mort-

gages or like liabilities, $300. Receipts in 1894, $4,082 :

bounty, $600; stocks, $52.11; bank funds, $1.52 ; new

members, $60; donations, $391; other sources, $2,977.37.

Expenditures in 1894, $3,949.07 : premiums and gratuities

paid, $1,390; current running expenses, $1,158.56; other

expenses, $1,400.51. The society offered in premiums

$1,615.50, awarded in premiums and gratuities $1,429.50

and paid $1,376.25, which went to 20 cities and towns.

Fifty cents went to 1 city outside the State. Two hundred

and fifty-six persons received premiums and 5 gratuities.

Under head of farm and pet stock $1,067.50 was awarded

and $1,036.75 paid; under farm and garden products

$170.75 was awarded and $169.50 paid; under dairy prod-

ucts $33 was awarded and $23 paid ; under domestic man-

ufactures $125.75 wa& awarded and $119 paid; under

trotting $450 was awarded and paid; under objects other

than agricultural, not specified, $30 was awarded and $28
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paid. Diplomas were awarded for agricultural implements.

The society reports 1,800 members,— 1,500 males and 300

females. Three farmers' institutes were held : at Greenfield,

January 20, on "Fodder crops for farm live stock;" at

Greenfield, February 3, on "The management of milch

cows;" and at Conway, February 14, on "Plant food;

science and art of manuring," " Composition and food value

of milk" and " The pleasures of farming."

HAMPDEN AGRICULTURAL SOCIETY.
Incorporated 1844, Acts of 1844, chapter 56.

The society in its first report to the Board in 1853 stated

the amount of its permanent fund (par value) to be $4,860 ;

now has $1,144 invested as a capital stock in real estate,

cash, crockery, tables, etc. Total assets, $1,144 : real estate,

$750; crockery, tables, etc., $150; cash on hand, $244.

Receipts in 1894, $1,631.80: bounty, $228.80 ; new mem-
bers, $30; donations, $51; other sources, $1,322. Expen-

ditures in 1894, $1,886.45 : premiums and gratuities paid,

$447.88; current running expenses, $1,419.42; other ex-

penses, $19.15. The society offered in premiums $1,292.75,

awarded in premiums and gratuities $540.40 and paid $447.88,

which went to 12 cities and towns. One hundred and eigh-

teen persons received premiums and 3 gratuities. Under head

of farms $ i was awarded and paid ; under farm and pet stock

$267 was awarded and $189.25 paid ; under farm and garden

products $129.25 was awarded and $105.88 paid ; under dairy

products $2 was awarded and paid ; under domestic man-

ufactures $34.50 was awarded and $19 paid; under agricult-

ural implements $23 was awarded and $19 paid; under

objects strictly agricultural, not specified, $25.75 was

awarded and paid ; under trotting $200 was awarded and

paid ; under ol)jeets other than agricultural, not specified,

$39 was awarded and $28 paid. The society reports 633

members, — 517 males and 116 females. Three farmers'

institutes were held: at Westfield, January 26, on " Fer-

tib'zcrs for tobacco " and " Roads and their improvement;"

at Wilbraham, February 14, on "Small fruits" and "Prop-

agation of the apple ;
" and at West Springfield, March 14,

on " Manures and fertilizers and their use."
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HAMPSHIRE AGRICULTURAL SOCIETY^
Incorporated 1814, Acts of 1814, chapter 19.

The society in its first report to the Board in 1853 stated

the amount of its permanent fund (par value) to be

$3,255,26 ; now has $4,150 invested as a capital stock in real

estate, crockery, tables, etc. Total assets, $4,196.70: real

estate, $4,000; crockery, tables, etc., $150; cash on hand,

$46.70. Total liabilities, $951: outstanding bills, $51;

mortgages or like liabilities, $900. Receipts in 1894,

$2,135.04: bounty, $600; new members, $60; donations,

$203.17; other sources, $1,271.89. Expenditures in 1894,

$2,088.34: premiums and gratuities paid, $827.92; current

running expenses, $355.35; interest, $50.75; other ex-

penses, $854.32. The society offered in premiums $1,006,

and awarded and paid in premiums and gratuities $827.92,

which went to 16 cities and towns. One hundred and

twenty-one persons received premiums and 11 gratuities.

Under head of farm and pet stock $370 was awarded and

paid ; under field and experimental crops $25 was awarded

and paid ; under farm and garden crops $195.25 was awarded

and paid; under dairy products $32 was awarded and paid;

under domestic manufactures $107.35 was awarded and paid
;

under trotting $465 was awarded and paid ; under objects

other than agricultural, not specified, $7 was awarded and

paid. The society reports 795 members,— 560 males and

235 females. Three farmers' institutes were held : at

Sunderland, March 28, on " Taxation and the farmer " and

"Manures and fertilizers and their use;" at Sunderland,

December 20, on " The unemployed" and *' How to protect

fruits and garden crops from insects ;
" and at Amherst,

December 26, on "Tuberculosis."

HAMPSHIRE, FRANKLIW AND HAMPDEN" AGRICULT-
URAL SOCIETY.

Incorporated 1818, Acts of 1818, chapter 125.

The society in its first report to the Board in 1853 stated

the amount of its permanent fund (par value) to be

$8,141.29 ; now has $3,032.72 invested as a capital stock
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in personal property. Total assets, $3,052.72: real estate

lease, $3,020; bills due and unpaid, $20; cash on hand,

$12.72. Liabilities consist of premiums due and unpaid and

outstanding bills to the amount of $G00. Receipts in 1894,

$3,008.80: bounty, $600; new members, $359.50; other

sources, $2,049.30. Expenditures in 1894, $3,242.72:

premiums and gratuities paid, $907.75; current running

expenses, $1,108.15; otlier expenses, $1,220.82. The

society ofi'ered in premiums $1,523.80, awarded in premiums

and gratuities $1,073 and paid $907.75, which went to 19

cities and towns. Two hundred and one persons received

premiums and 22 gratuities. Under head of farm and pet

stock $664.50 was awarded and $616.50 paid; under head

of field and experimental crops $43 was aw^arded and $5 paid

;

under farm and garden products $211.25 was awarded and

$189 paid; under dairy products $22 was aw^arded and $21

paid; under domestic manufactures $55.75 was awarded and

$38.25 paid ; under agricultural implements $18 was awarded

and $13 paid ; under trotting $498.75 was awarded and paid

;

under objects other than agricultural, not specified, $48.50

was awarded and $27 paid. The society reports 1,005

members,— 755 males and 250 females. Three farmers'

institutes were held: at Northampton, January 3, on

''Proper care and training of children;" at Northampton,

January 25, on "Composition and food value of milk"

and " A talk on cooking;" and at Easthampton, March 22,

on " The relation of infectious diseases to the milk supply"

and "Manures and fertilizers and their use."

HIGHLAND AGRICULTURAL SOCIETY.

Incorporated 1859, Acts of 1859, chapter 145.

Originally raised by contribution $3,262 : now has $3,150

invested as a capital stock in real estate, crockeiy, tables,

etc. Total assets, $3,152.58 : real estate, $3,0u0 ; crockery,

tables, etc., $150; cash on hand, $2.58. Lialnlities consist

of outstanding bills to the amount of $10. Receipts in 1894,

$1,421.41: bounty, $600; new members, $14 ; other sources,

$807.41. Expenditures in 1894, $1,418.83: premiums and



284 BOARD OF AGRICULTURE. [Pub. Doc.

gratuities paid, $641.90 ; current ruuning expenses, $774.43
;

interest, $2.50. The society otrered in premiums $807.80,

and awarded and paid in premiums and gratuities $641.90,

which went to 20 cities and towns. One hundred and fifty-

four persons received premiums and 2 gratuities. Under

head of farm and pet stock $395 was awarded and paid;

under field and experimental crops $29 was awarded and

paid; under farm and garden products $51.80 was awarded

and paid; under dairy products $8.50 was awarded and

paid; under domestic manufactures $76.80 was awarded and

paid ; under trotting $44 was awarded and paid ; under

objects other than agricultural, not specified, $36.80 was

awarded and paid. The society reports 436 members,—
306 males and 130 females. Four farmers' institutes were

held: at Becket, February 22, on "Cattle hygiene, care,

housing, feeding;" at Chester, February 28, on "Work of

the Dairy Bureau " and " Composition of milk ;
" at jNIiddle-

field, September 5, on general subjects; and at Middlefield,

October 29, on "Use of the score card."

HILLSIDE AGRICTTLTURAL SOCIETY.

Incorporated 1883, Acts of 1883, chapter 112.

Originally raised by contribution $3,113.32: now has

$5,314 invested as a capital stock in real estate, bank funds,

cash, crockery, tables, etc. Total assets, $5,314 : real

estate, $4,124.53; bank funds, $515.30 ; crockery, tables,

etc., $404.35; cash on hand, $269.82. Receipts in 1894,

$1,452.17: bounty, $600; bank funds, $21.94 ; new mem-
bers, $52; donations, $31.37; other sources, $746.86.

Expenditures in 1894, $1,267.76: premiums paid, $691.63;

current running expenses, $520.50; other expenses, $55.63.

The society ofiered in premiums $750, awarded $723 and

paid $691.63, which went to 27 cities and towns. Three hun-

dred and thirty-three persons received premiums . Under head

of farm and pet stock $427.25 was awarded and paid ; under

field and experimental crops $75.75 was awarded and paid;

under farm and garden products $73.50 was awarded and

paid; under dairy products $15 was awarded and paid;

under domestic manufactures $74.70 was awarded and paid;
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imder a^Ticultural implements $6.-50 was awarded and

paid; under objects strictly agricultural, not specified, $6.50

was awarded and paid ; under trotting $25 was awarded and

paid ; under objects otlier than agricultural, not specified,

$17.55 was awarded and paid. The society reports 571

members,— 548 males and 23 females. Four farmers' insti-

tutes were held : at Ashfield, February 24, on " Education "

and "Taxation ;
" Goshen, March 17, on "Work of the Dairy

Bureau" and "Tuberculosis in cattle;" at Cummington,

September 25, on general subjects ; and at Cummington,

November 13, on " The unemployed " and " Farm labor."

HINGHAM AGRICULTURAL AISTD HORTICULTURAL
SOCIETY.

Incorporated. 1867, Acts of 1867, chapter 99.

Originally raised by contribution $17,406.15; now has

122,000 invested as a capital stock in real estate, crockery,

tables, etc. Total assets, $22,374.06 : real estate, $20,000 ;

crocker\% tables, etc., $2,000; cash on hand, $374.06.

Liabilities consist of mortgages or like liabilities, to the

amount of $500. Receipts in 1894, $4,337.24: bounty,

$600; notes, $1,200; new members, $183; dtmations,

$147.35; other sources, $2,206.89. Expenditures in 1894,

$4,449.62: premiums and gratuities paid, $714.50 ; current

running expenses, $1,937.78 ; interest and notes, $1,744.85 ;

other expenses, $52.49. The society offered in premiums

$1,950.15 and awarded and paid $714.50, which went to 16

cities and towns. Seventy-five cents went to one town

outside the State. One hundred and ninety-eight persons

received premiums and 270 gratuities. Under head of farms

$20 was awarded and paid ; under farm and pet stock

$323.75 was awarded and paid ; under farm and garden prod-

ucts $142.25 was awarded and paid; under dairy products

$9 was awarded and paid ; under domestic manufactures

$95.30 was awarded and paid ; under objects other than

agricultural, not specified, $35.35 was awarded and paid.

The society reports 752 members, — 540 males and 212

females. Four farmers' institutes were held at Hingham

:
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January 20, on "Judging by scales of points;" April 24,

on "Judging by scales of points
;

" August 13, on " Farm-

ing implements," "Potato culture," "Varieties of fruits

and vegetables" and "Profitable crops for this vicinity;"

and September 17, on "Guarding crops against drought" and

"Wire-worms killing strawberry plants."

HOOSAC VALLEY AGRICULTURAL SOCIETY.

Incorporated 1860, Acts of 1860, chapter 56.

Originally raised by contribution $2,006 ; now has $15,-

450 invested as a capital stock in real estate, crockery,

tables, etc. Total assets, $15,635.55 : real estate, $15,000 ;

crockery, tables, etc., $450; cash on hand, $185.55. Total

liabilities consist of a bank note for $2,600. Receipts in 1894,

$6,972.50 : bounty, 600 ; new members, $115 ; other sources,

$6,257.50. Expenditures in 1894, $6,972.50: premiums

paid, $2,565.92; current running expenses, $2,350.05; in-

terest, $51 ;
permanent improvements, $2,005.53. The

society offered in premiums $3,585 and awarded and paid

$2,565.92, which went to 15 cities and towns. One hun-

dred and twenty-two dollars went to 4 cities and towns out-

side the State. Two hundred and forty persons received

premiums. Under head of farms $18 was awarded and paid
;

under farm and pet stock $500.50 was awarded and paid;

under field and experimental crops $163 was awarded and

paid; under farm and garden products $144.25 was

awarded and paid ; under dairy products $22 was awarded

and paid ; under domestic manufactures $210 was awarded and

paid ; under agricultural implements $20 was awarded and

paid; under objects strictly agricultural, not specified,

$35.50 was awarded and paid ; under trotting $1,232.50 was

awarded and paid ; under objects other than agricultural, not

specified, $68 was awarded and paid. The society reports

964 members,— 949 males and 15 females. Three farmers'

institutes were held : at Cheshire, March 16, on " The pro-

spective dairyman" and "Milk values ;
" at Williamstown,

November 30, on " Profitable cattle foods ;
" and at Cheshire,

December 28, on " Dairy feeding."
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HOUSATONIC AGRICULTURAL SOCIETY.

Incorporated 1848, Acts of 1848, chapter 101.

The society in its first report to the Board in 1853 reported

the amount of its permanent fimd (par vahie) to be $6,-

335.33; now has $14,336.15 invested as a capital stock in

real estate, stocks and bank funds. Total assets, $15,022.28 :

real estate, $12,500; stocks, $1,000; bank funds, $836.15;

crockery, tables, etc., $150; bills due and unpaid, $145;

cash on hand, $391.13. Total liabilities, $2,178.06: out-

standing bills, $150 ; mortgages or like liabilities, $2,028.06.

Receipts in 1894, $10,155.90 : bounty, $600; stocks, $55 ;

bank funds, $30.04; new members, $192; other sources,

$9,278.86. Expenditures in 1894, $9,679.73: premiums

paid, $2,161.35; current running expenses, $3,206.51;

other expenses, $4,311.87. The society offered in premiums

$2,347.50, awarded $2,193.85 and paid $2,161.35, which

went to 26 cities and towns. One thousand one hundred

and fifty dollars and sixty-three cents in trotting purses

went to 6 cities and towns outside the State. About 425

persons I received premiums. Under head of farm and pet

stock $1,034.50 was awarded and $1,023. f)0 paid; underfield

and experimental crops $236 was awarded and $228 paid

;

under farm and garden products $282 was awarded and $277

paid; under dairy products $42 was awarded and $41.50

paid 5 under domestic manufactures $364.50 was awarded

and $360 paid; under trotting $1,722.50 was awarded and

paid ; under objects other than agricultural, including sports,

$175 was awarded and paid. The society reports 1,536

members, — 1,487 males and 49 females. Three farmers'

institutes were held at Great Barrington : February 1, on

"Obstacles to successful farming;" March 8, "Cattle

hygiene, housing, care and feeding;" and December 6, on
" Dairying."

MARSHPIELD AGRICULTURAL AND HORTICULT-
URAL SOCIETY.

Incorporated 1867, Act3 of 1867, chapter 116.

Originally raised by contribution $3,755.43 ; now has

$22,980.08 invested as a capital stock in real estate, crock-
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ery, tabJes, etc. Total assets, $22,994.39 : real estate,

$21,472.78 ; crockery, tables, etc., $1,507.30 ; cash on band,

$14.31. Total liabilities, $5,872.80: premiums due and

unpaid, $84; outstanding bills, $18.50; mortgages or like

liabilities, $5,770.30. Receipts in 1894, $4,220.63 : bounty,

$600; new members, $255; donations, $100; other sources,

$3,265.63. Expenditures in 1894, $.4,206.32: premiums

and gratuities paid, $1,169.04; current running expenses,

$900.28; interest, $387; other expenses, $1,750, The

society offered in premiums $1,609.65, awarded in premiums

and gratuities $1,208.19 and paid $1,124.97, which went to

31 cities and towns. Four dollars and twenty-five cents

went to four cities and towns outside the State. Eighty-

three persons received premiums and 302 gratuities. Under

head of farms $20 was awarded ; under farm and pet stock

$179.40 was awarded and $150.50 paid; under field and

experimental crops $5 was awarded and paid ; under farm

and garden products $166.85 was awarded and $134.50

paid; under dairy products $16 was awarded and paid;

under domestic manufactures $123.54 was awarded and

$123.12 paid; under trotting $650 was awarded and paid;

under objects other than agricultural, not specified, $47.40

was awarded and $45.45 paid. Diplomas were awarded for

agricultural implements. The society reports 902 members,

— 582 males and 320 females. Three farmers' institutes

were held at Marshfield : January 18, on "Dairying;"

February 15, on "The perfect road horse; " March 31, on

"Cooking."

MAKTHA'S VINEYARD AGRICULTURAIi SOCIETY.

Incorporated 1859, Acts of 1859, chapter 33.

Originally raised by contribution $4,552.17; now has

$4,201.70 invested as a capital stock in real estate, bank

funds, crockery, tables, etc. Total assets, $4,264.96 : real

estate, $2,750; notes, $550; bank funds, $701.70; crockery,

tables, etc., $200; bills due and unpaid, $28; cash on hand,

$35.26. Total liabilities, $20.82: premiums due and

unpaid, $17 ; outstanding bills, $3.82. Receipts in 1894,

$1,134.35: bounty, $600; notes, $36.50; bank funds,
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$25.99 ; new members, $20 ; donations, $1.30 ; other sources,

$450.56. Expenditures in 1894, $1,017.71 : premiums and

gratuities paid, $032.53 ; current running expenses, $230.84
;

other expenses, $154.34. The society offered $861 in pre-

miums, awarded in premiums and gratuities $649.53 and

paid $632.53, which went to 6 towns. Fifty-nine persons

received premiums and 166 gratuities. Under head of

farms $3 was awarded and })aid ; under farm and pet stock

$238.50 was awarded and paid ; under field and experimental

crops, $55.50 was awarded and paid; under farm and garden

products $113.17 was awarded and paid; mider dairy prod-

ucts $13.25 was awarded and paid; under domestic man-

ufactures $146.36 was awarded and paid ; under objects other

than agricultural, not specified, $82.79 was awarded and

paid. The society reports 207 members, — 118 males and

89 females. Three farmers' institutes were held at West
Tisbury : February 22, on "The tariff as it affects farm-

ers ;
" September 19, on "Milch cows and their treatment ;

"

and November 9, on "Which is the more profitable crop,

hay or potatoes ?
"

MASSACHUSETTS HORTICULTURAL SOCIETY.

Incorporated 1829, Acts of 1829, chapter 22.

The first investment was from surplus Jan. 16, 1835, and

amounted to $525. The society now has $247,000 invested

as a capital stock in real estate, furniture, bonds and library.

Total assets, $328,621.35: real estate, $250,000; bonds,

$22,190; bank funds, $6,966.71; crockery, tables, etc.,

$40,568.98 ; bills due and unpaid, $2,320.48 ; cash on hand,

$6,575.18. Total liabilities, $8,900: premiums due and

unpaid, $7,900; mortgages or like liabilities, $1,000.

Receipts in 1894, $30,382.47: bounty, $600; bonds,

$1,117.50; bank funds, $121.66; new members, $740;

donations, $26 ; other sources, $27,777.31. Expenditures in

1894, $24,766.81 : premiums and gratuities paid, $7,207.03 ;

current running expenses, $15,352.21; interest, $35; other

expenses, $2,172.57. The society offered in premiums

$7,850, awarded in premiums and gratuities $7,282.03 and

paid $7,207.03*, which went to 72 cities and towns. Ninety-

• Awarded in 1893.
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six dollars and fifty cents went to 8 cities and towns outside

the State. One hundred and ninety-five* persons received

premiums and 136* gratuities. Under head of farms $570

was awarded and $455 paid; under form and garden prod-

ucts $7,195 was awarded and $6,839.33 paid. The society

reports 799 members,— 744 males and 55 females. Thir-

teen farmers' institutes were held at Horticultural Hall,

Boston : January 13, on " Fungi ;
" January 20, on " Prun-

ing;" January 27, on "Grape culture;" February 3, on

"Electricity and vegetation; " February 10, on "The con-

struction and value of greenhouses ;
" February 17, on " A

talk about mushrooms;" February 24, on " Cinerarias and

calceolarias ;
" March 3, on " Injurious insects ;

" March 10,

on " Metropolitan park systems ;
" March 17, on " jNIercan-

tile seed raising ;
" March 24, on " Forcing ;

" and March 31,

on " Ornamental horticulture at the Columbian Exposition."

MASSACHUSETTS SOCIETY FOR PROMOTING AGRI-
CULTURE.

Incorporated 1792, Acts of 1792, chapter 33.

This society made no returns to the secretary of the Board

of Agriculture for the year 1894.

MIDDLESEX NORTH AGRICULTURAL SOCIETY.
Incorporated 1855, Acts of 1855, chapter 315.

Originally raised by contribution $3,000 ; now has $35,000

invested as a capital stock in real estate. Total assets, $35-

432: real estate, $35,000; crockery, tables, etc., $400:

bills due and unpaid, $20; cash on hand, $12. Total liabil-

ities, $3,700.21: premiums due and unpaid, $134.80; out-

standing bills, $65.41 ; mortgages or like liabilities, $3,500.

Receipts in 1894, $4,941.13: bounty, $600; new members,

$14; other sources, $4,327.13. Expenditures in 1894, $2,-

997.69: premiums and gratuities paid, $666.50; current

running expenses, $1,521; interest, $175; other expenses,

$635.19. The society offered in premiums $1,247.50,

awarded in premiums and gratuities $801.30 and paid

* Not including school gardeners, etc.
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$666.50, which went to 12 cities and towns. One hundred

and sixty-seven persons received premiums and 93 gratuities.

Under head of farm and pet stock $391.70 was awarded;

under farm and garden products $398 was awarded ; under

domestic manufactures $76.75 was awarded; under objects

other than agricultural, not specified, $19.85 was awarded.

Diplomas were awarded for agricultural implements. The

society reports a membership of 933 males. Three farmers'

institutes were held: at Tyngsborough, February 2, on

"Dairy farming" and "The composition of milk ;
" at North

Billerica, March 21, on "Judging animals by scales of

points ;
" and at Lowell, April 11, on " What we know about

plant food."

MIDDLESEX SOUTH AGmCULTURAL SOCIETY.

Incorporated 1854, Acts of 1854, chapter 84.

Originally raised by contribution $3,000 ; now has $13,000

invested as a capital stock in real estate. Total assets,

$13,200.37: real estate, $13,000; crockery, tables, etc.,

$200; cash on hand, $0.37. Total liabilities, $7,400: out-

standing bills, $100; mortgages or like liabilities, $7,300.

Receipts in 1894, $3,523.02 :" bounty, $600; notes, $800;

new members, $224; donations, $141.50; other sources,

$1,757.52. Expenditures in 1894, $3,739.36 : premiums

and gratuities paid, $577.40; current running expenses,

$551.49 ; interest, $398.47 ; other expenses, $2,212. The

society ofl'ered in premiums $1,242.85 and awarded and paid

in premiums and gratuities $577.40, which went to 7 cities

and towns. One hundred and twenty-five persons received

premiums and 35 gratuities. Under head of farms $24 was

awarded and paid; under farm and pet stock $307.75 was

awarded and paid ; under field and experimental crops $50

was awarded and paid ; under farm and garden products

$130.15 was awarded and paid ; under domestic manufactures

$34.25 was awarded and paid; under objects strictly agri-

cultural, not specified, $26 was awarded and paid ; under

trotting $600 was awarded and paid ; under objects other than

agricultural, not specified, $6.25 was awarded and paid. The

society reports 584 members,— 387 males and 197 females.
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Three farmers' institutes were held : at Sherborn, February

1, and at Framingham, February 21, on "How to improve

New England farms ;
" and at Holliston, February 12, on

"Practical poultry culture."

NANTUCKET AGRICULTURAL SOCIETY.
Incorporated 1856, Acts of 1856, chapter 25.

Originally raised by contribution $3,500 ; now has $3,200

invested as a capital stock in real estate. Total assets,

$3,222.27: real estate, $3,200; cash on hand, $22.27.

Total liabilities consist of premiums due and unpaid to the

amount of $1.75. Receipts in 1894, $1,330.30: bounty,

$600; new members, $21; donations, $3; other sources,

$706.30. Expenditures in 1894, $614.25: premiums and

gratuities paid, $614.25. The society offered in premiums

$1,175, awarded in premiums and gratuities $616 and paid

$614.25, which went to 1 town. Two hundred and nine

persons received premiums and 143 gratuities. Under head

of farms $10 was awarded and paid ; under farm and pet

stock $323.50 was awarded and $321.75 paid; under field

and experimental crops $3 was awarded and paid ; under farm

and garden products $89.75 was awarded and paid; under

dairy products $5.50 was awarded and paid; under domestic

manufactures $74.50 was awarded and paid; under trotting

$48 was awarded and paid ; under objects other than agri-

cultural, not specified, $60.75 was awarded and paid. The

society reports 522 members,— 209 males and 313 females.

Five farmers' institutes were held at Nantucket : November

3, on "Sheep raising and its profits;" November 10, on

"Improvement of agricultural fair grounds ;
" November 12,

on " Cranberry culture ; " November 17, on " Poultry keep-

ing and its profits;" and November 24, on "Good roads;

their benefits to farmers."

OXFORD AGRICULTURAL SOCIETY.
Incorporated 1888, Acts of 1888, chapter 93.

Originally raised by contribution $4,400 ; now has

',782.71 invested as a capital stock in real estate, cash,
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crockery, tables, etc. Total assets, $7,782.71: real estate,

$7,500; crockery, tables, etc., $200; cash on hand, $82.71.

Total liabilities consist of mortgages or like liabilities, to the

amount of $500. Receipts in 1894, $3,068.83: bounty,

$600; new members, $21 ; donations, $77.87 ; other sources,

$2,369.96. Expenditures, in 1894, $2,986 12 : piemiums

and gratuities paid, $1,179.15; current running expenses,

$600; interest, $37.50; other expenses, $1,169.47. The

society offered in premiums $1,700; awarded in premiums

and gratuities $1,210.75 and paid $1,179.15, which went to

13 cities and towns. One hundred and thirty-two persons

received premiums and gratuities. Under head of farms $46

was awarded and paid ; under form and pet stock $547 was

awarded and $524.41 paid ; under field and experimental

crops $48.25 was awarded and $46.50 paid ; under farm and

garden products $23.50 was awarded and $22.19 paid;

under dairy products $4 was awarded and paid ; under

domestic manufactures $38 was awarded and $34.42 paid

;

under agricultural implements $3 was awarded and paid

;

under trotting $480 was awarded and paid ; under objects

other than agricultural, not specified, $21 was awarded and

$18.63 paid. The society reports 630 members, — 339

males and 291 females. Three farmers' institutes were held :

at Oxford, April 12, on "Poultry culture;" at Webster,

INIay 12 and December 14, on "The horse and its dis-

eases.
"

PLYMOUTH COUNTY AGRICULTURAL SOCIETY.

Incorporated as the Agricultural Society in the county of Plymouth,
1819, Acts of 1819, chapter 2; name changed to Plymouth County
Agricultural Society in 1870, Acts of 1870, chapter 251.

The society in its first report to the Board in 1853 re-

ported its permanent fund (par value) to be $9,550; now
has $35,304.14 invested as a capital stock in real estate,

cash, crockery, tables, etc. Total assets, $35,304.14: real

estate, $35,000; crockery, tables, etc., $200; bills due and

unpaid, $100; cash on hand, $4.14. Total liabilities,

$3,893.16: outstanding bills, $203.16; notes, $3,600.

Receipts m 1894, $13,060.05 : bounty, $600 ; new members,
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$19; donations, $71.15; other sources, $12,369.90. Ex-

penditures in 1894, $13,055.91 : premiums and gratuities

paid, $3,340.70; current running expenses, $2,738.34;

interest, $176.87; other expenses, $6,800. The society-

offered in premiums $4,062.50, and awarded and paid in

premiums and gratuities $3,340.70, which went to 38 cities

and towns. Forty-tive dollars went to one city outside

the State. Three hundred and fifty-eight persons received

premiums and 68 gratuities. Under head of farms $47 was

awarded and paid; under farm and pet stock $746 was

awarded and paid ; under field and experimental crops $14

was awarded and paid; under farm and garden products

$176.55 w^as awarded and paid; under dairy products $32

was awarded and paid ; under domestic manufactures $185.70

was awarded and paid ; under objects strictly agricultural,

not specified, $35 was awarded and paid; under trotting

$2,040 was awarded and paid; under objects other than

agricultural, not specified, $65 was awarded and paid. The

society reports 1,600 members, — 940 males and 660

females. Three farmers' institutes were held: at Middle-

borough, February 23, on "Peach culture" and "Small

fruits;" at Middleborough, March 23, on "Judging by

scales of points ; " and at Bridgewater, December 18, on

"Tuberculosis in its relation to the State Cattle Commission."

SPENCER FARMERS' AND MECHANICS' ASSOCIA-
TION.

Incorporated 1888, Acts of 1888, chapter 87.

Originally raised by contribution $4,034.08; now has

$7,950 invested as a capital stock in real estate, crockery,

tables, etc. Total assets, $8,099.86: real estate, $7,150;

crockery, tables, etc., $800; cash on hand, $149.86. Total

liabilities consist of mortgages or like liabilities, to the

amount of $1,500. Receipts in 1894, $3,401.30: bounty,

$600 ; new members, $52 ; donations, $500 ; other sources,

$2,249.30. Expenditures in 1894, $3,281.74: premiums

and gratuities paid, $1,792.38; current running expenses,

$1,024.21; interest, $67.50; other expenses, $397.65. The

society offered in premiums $2,500, awarded in premiums



No. 4.] RETURNS OF SOCIETIES. 295

and gratuities $1,837.89 and paid $1,792.38, which went to

23 cities and towns. Twenty-live dollars went to 1 city

outside the State. One hundred and sixty-four persons

received }n-emiums and 88 gratuities. Under head of farms

$56 was awarded and paid ; under farm and pet stock

$824.50 was awarded and $818.50 paid; under field and

experimental crops $34.25 was awarded and $32.50 paid;

under farm and garden products ^()Q was awarded and $62.75

paid; under dairy products $11 was awarded and paid;

under domestic manufactures $72 was awarded and $67.49

paid ; under trotting $767.50 was awarded and $744.14 paid.

The society reports 1,009 members, — 576 males and 433

females. Three farmers' institutes were held : at Oakham,

January 26, on "How to improve New England farms"

and '
' Judging by scales of points ;

" at Spencer, February

13, on "Dairy progress" and "Seeds;" and at Spencer,

Februarv 21, on " Fruit" and " The farmer as a citizen."

UNION" AGRICULTURAL AND HORTICULTURAL
SOCIETY.

Incorporated 1867, Acts of 1867, chapter 110.

Originally raised by contribution $4,447.23 : now has

$9,000 invested as a capital stock in real estate, crockery,

tables, etc. Total assets, $9,181.66: real estate, $8,000;

crockery, tables, etc., $1,000 ; cash on hand, $181. 6^. Total

liabilities, $2,247.04: premiums due and unpaid, $97.04;

mortgages or like lialnlities, $2,150. Receipts in 1894,

$2,634.21: bounty, $600; new members, $177; other

sources, $2,457.21. Expenditures in 1894, $2,452.55

:

premiums and gratuities paid, $1,146.66 ; current running

expenses, $747.79; interest, $112.50; other expenses,

$443.60. The society offered in premiums $1,817.55,

awarded in premiums and gratuities $1,245.70 and paid

$1,148.66, w^iich went to 26 cities and towns. Fifty cents

went to 1 town outside the State. One hundred and

eighty-eight persons received premiums and 95 gratuities.

Under head of farms $9.50 was awarded and $5.50 paid;

under farm and pet stock $536 was awarded and $511

paid; under field and experimental crops $27.50 was awarded
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and paid; under farm and garden products $47.75 was

awarded and $43.51 paid; under dairy products $13 was

awarded and paid; under domestic manufactures $93.10

was awarded and $82.17 paid; under objects strictly agri-

cultural, not specified, $104 was awarded and paid ; under

trotting $365 was awarded and paid; under objects other

than agricultural, not specified, $29 10 was awarded and

$25.10 paid. The society reports 1,237 members,— 574

males and 663 females. Three farmers' institutes were held

at Blandford : March 15, on "Better education needed for

the farmer, and a habit of observation ;

" April 18, on

"Fertilizers v. stable manures;" and December 19, on

"General report on the public winter meeting of the State

Board of Agriculture at Newburyport."

WEYMOUTH AGRICULTURAI. AND INDUSTRIAL
SOCIETY.

Incorporated 1891, Acts of 1891, chapter 77.

Amount originally raised by contribution had increased in

1891 to $10,270, invested as a capital stock in real estate,

crockery, tables, etc. Total assets, $10,368.70 : real estate,

$10,000 ; crockery, tables, etc., $270 ; cash on hand, $98.70.

Total liabilities, $2,964 : outstanding bills, $64 ; mortgages

or like liabilities, $2,900. Receipts in 1894, $4,320.51:

bounty,. $600 ; new members, $10; donations, $45; other

sources, $3,665.51. Expenditures in 1894, $4,811.58:

premiums and gratuities paid, $678.20; current running

expenses, $2,399.62; interest, $167.01; other expenses,

$1,566.75. The society offered in premiums $811.50,

awarded in premiums and gratuities $757.65 and paid

$678.20, which went to 25 cities and towns. Nine dollars

and fifty-five cents went to 1 city and 1 town outside the

State. Under head of farm and pet stock $433.65 was

awarded and $373.65 paid ; under farm and garden products

$134 60 was awarded and $122.30 paid ; under dairy products

$4 was awarded and paid ; under domestic manufactures

$137.50 was awarded and $130.55 paid ; under objects other

than agricultural, not specified, $47.90 was awarded and

$47.70 paid. The society reports 428 members,— 419 males
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and 9 females. Three farmers' institutes were held : at

South Weymouth, January 23, on "Milk and its produc-

tion ;
" at South Weymouth, February 20, on " Diseases of

the horse's foot;" and at East Weymouth, March 30, on

" Good roads."

WORCESTER AGRICULTURAL SOCIETY.

Incorporated 1818, Acts of 1818, chapter 168.

The society in its first report to the Board in 1853 reported

its permanent fund (par value) to be $7,730; now has

$140,000 invested as a capital stock in real estate. Total

assets, $140,220.89: real estate, $140,000; bank funds,

$4.22; crockery, tables, etc., $200; bills due and unpaid,

$16.67. Total liabilities consist of mortgages or like

liabilities, to the amount of $50,000. Receipts in 1894,

$22,225.31 : bounty, $600 ; bank funds, $94.17 ; new mem-
bers, $270; other sources, $21,261.14. Expenditures in

1894 $28,064.72: premiums paid, $9,824.75 ; current run-

ning expenses, $6,988.82; interest, $2,250; other expenses,

$9,001.15. The society ofiered $11,288.50 in premiums,

and awarded and paid in premiums $9,824.75, which went

to 80 cities and towns. Two thousand seventy-eight dollars

and fifty cents went to 23 cities and towns outside the State.

Three hundred and sixteen persons received premiums.

Under head of farms $129 was awarded and paid ; under farm

and pet stock $3,537 was awarded and paid ; under field and

experimental crops $145.50 was awarded and paid; under

farm and garden products $720.50 was awarded and paid

;

under dairy products $40 was awarded and paid ; under

domestic manufactures $151.75 was awarded and paid ; under

grange exhibits $185 was awarded and paid ; under trotting

$4,820 was awarded and paid ; under objects strictly agri-

cultural, not specified, $96 was awarded and paid. The so-

ciety reports 1,970 members,— 1,827 males and 143 females.

Three farmers' institutes were held : at Worcester, February

1, on " Chicaofo cow feeding and its lessons" and "Small

fruits;" at Holden, February 14, on " Silos and ensilage"

and " Taxation and the farmer ;
" and at Grafton, March 15,

on " Management of a dairy farm " and " The business side

of fruit culture."
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"WORCESTER EAST AGRICULTURAL SOCIETY.
Incorporated 1890, Acts of 1890, chapter 41.

Originally raised by contribution $1,015; now has $4,-

670.44 invested as a capital stock in real estate, cash,

crockery, tables, etc. Total assets, $4,670.44 : real estate,

$3,512; crockery, tables, etc., $242; cash on hand, $916.44.

Receipts in 1894, $4,362.71: bounty, $600; bank funds,

$28.88; new members, $84; donations, $156.50; other

sources, $3,493.33. Expenditures in 1894, $4,738.95 : pre-

miums and gratuities paid, $1,265.55; current running ex-

penses, $2,843.75; other expenses, $629.65. The society

offered in premiums $1,500, awarded in premiums and

gratuities $1,280.80 and paid $1,265.55, which went to 22

cities and towns. Two hundred and twelve persons received

premiums and gratuities. Under head of farms $15 was

awarded and paid; under farm and pet stock $663.75 was

awarded and paid ; under farm and garden products $206.05

was awarded and paid ; under dairy products $79 was

awarded and paid ; under domestic manufactures $84 was

awarded and paid ; under objects strictly agricultural, not

sj)ecified, $9 was awarded ; under trotting $356 was awarded

and paid ; under objects other than agricultural, not speci-

fied, $208 was awarded and $217 paid. The society reports

654 members,— 468 males and 186 females. Three farmers'

institutes were held: at Berlin, January 23, on "Judging

by scales of points ; " at Sterling, February 24, on " World's

Fair butter exhibits,— what they teach;" and at Bolton,

March 23, on "The Horse's foot and its diseases."

WORCESTER NORTH AGRICULTURAL SOCIETY.
Incorporated as the Fitchburg' Agricultural Society, 1852, Acts of

1852, chapter 79 ; name chang'ed to Worcester North Agricult-

ural Society, 1853, Acts of 1853, chapter 359.

Originally raised by contrilmtion $2,128; now has $3,-

900.38 invested as a capital stock in real estate, fixtures and

cash. Total assets, $3,900.38 : real estate, $2,500 ; crockery,

tables, etc., $300; cash on hand, $1,100.38. Receipts in

1894, $3,235.44: bounty, $600; bank funds, $89.04; new-

members, $41; other sources, $2,505.40. Expenditures ia
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1894, 13,451.89 : premiums and gratuities paid, $939.42

;

current running expenses, $2,512.47. The society ofiered

no fixed sum in premiums, awarded in premiums and gra-

tuities $1,027.70 and paid $939.42, which went to 16 cities

and towns. Fifteen dollars and fifty cents went to 2 towns

outside the State. Under head of farms $32 was awarded

and paid ; under farm and pet stock $421 was awarded and

$406.75 paid; under field and experimental crops $73.50 was

awarded and $59.50 paid; under farm and garden products

$281 was awarded and $262.50 paid; under dairy products

$6 was awarded and paid ; under domestic manufactures $77

was awarded and $69.70 paid ; under agricultural implements

$14 was awarded and paid ; under trotting $550 was awarded

and paid; under objects other than agricultural, not speci-

fied, $46.50 was awarded. The society reports 790 mem-
bers,— 732 males and 58 females. Five farmers' institutes

were held: at Leominster, January 31, on "Dairying;"

at Lunenburg, February 20, on "The business side of

farming ;
" at Ashby, February 23, on "Practical dairying ;

"

at Ashburnham, March 9, on "Taxation" and "Fruit: its

enemies, insect and fungous ;
" and at Westminster, March

15, on "Corn culture."

WORCSSTER NORTHWEST AGRICITLTURAL AND
MECHANICAL SOCIETY.

Incorporated 1867, Acts of 1867, chapter 117.

Originally raised by contribution $3,400 ; now has

),053.90 invested as a capital stock in real estate, cash,

crockery, tables, etc. Total assets, $12,053.90 : real estate,

$11,000 ; crockery, tables, etc., $400 ; cash on hand, $653.90.

Total liabilities consist of mortgages or like liabilities, to the

amount of $2,000. Receipts in 1894, $4,812.42 : bounty,

$600; new members, $87.50; other sources, $4,124.92.

Expenditures in 1894, $4,856.58 : premiums paid, $2,026.67 ;

current running expenses, $2,177.59; interest, $110; other

expenses, $542.32. The society offered m premiums $2,-

743.25, awarded in premiums $2,060.30 and paid $2,026.67,

which went to 29 cities and towns. Forty-six dollars went

to 3 cities and towns outside the State. One hundred
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and ninety-seven persons received premiums. Under head

of farms $28 was awarded and paid ; under farm and pet

stock 1801.25 was awarded and $793.39 paid; under farm

and garden products $137.75 was awarded and $135.08

paid ; under dairy products $22 was awarded and paid

;

under domestic manufactures $01.65 was awarded and $50.70

paid ; under agricultural implements $5 was awarded and

paid; under trotting $947.50 was awarded and paid; under

objects other than agricultural, not specified, $57.15 was

awarded and $45 paid. The society reports 897 members,—
607 males and 290 females. Three farmers' institutes were

held: at Gardner, January 12, on "Equal taxation" and
* * Dairy stock ; its breeding and feeding for the produc-

tion of milk and the retail selling of the same ;
" Athol,

February 2, on "The cultivation of Indian corn" and

"The cultivation of the grasses;" and at Petersham, Feb-

ruary 9, on "The management of a dairy farm "and "The
construction of dairy barns."

WORCESTER SOUTH AGRICULTURAL SOCIETY,

Incorporated 1855, Acts of 1855, Chapter 278.

Originally raised by contribution $3,127.40; now has

$8,500 invested as a capital stock in real estate, crockery,

tables, etc. Total assets, $8,622.12: real estate, $8,000;

crockery, tables, etc., $500; cash on hand, $122.12. Total

liabilities, $948.75: premiums due and unpaid, $48.75;

mortgages or like liabilities, $900. Receipts in 1894, $3,-

137.73: bounty, $600; new members, $51; other sources,

$2,486.73. Expenditures in 1894, $3,216.51 : premiums and

gratuities paid, $1,640.50; current running expenses,

$1,439.01 ; interest, $45 ; other expenses, $92. The society

oifered in premiums $2,200, awarded in premiums and gra-

tuities $1,689.25 and paid $1,640.50, which went to 19

cities and towns. One hundred and thirty persons received

premiums and 56 gratuities. Under head of farms $74 was

awarded and paid; under farm and pet stock $727.50 was

awarded and $687.50 paid ; under farm and garden products

$130.20 was awarded and $121.20 paid; under dairy prod-
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ucts $28 was awarded and paid ; under domestic manufact-

ures $116.25 was awarded and $106 paid; under agricult-

ural implements $19.50 was awarded and paid; under ob-

jects strictly agricultural, not specified, $57.50 was awarded

and paid ; under trotting $505 was awarded and $470 paid
;

under objects other than agricultural, not specified, $31.80

was awarded and paid. The society reports 1,813 members,

— 933 males and 880 females. Four farmers' institutes

were held: at AVest Brookfield, January 17, on "The man-

agement of a dairy farm " and '
' The composition and food

value of milk;" at Charlton, February 16, on "Feeding

cows for milk" and "Seeds and plant growth;" at Stur-

bridge, March 22, on "Judging animals by scales of

points ;
" and at Sturbridge, April 18, on " Care of orchards

and treatment of insects and fungous growths injurious to

forest trees."

WORCESTER COUNTY WEST AGRICULTURAL
SOCIETY.

Incorporated 1851, Acts of 1851, chapter 278.

Originally raised by contribution $3,175; now has

$13,600 invested as a capital stock in real estate, crock-

ery, tables, etc. Total assets, $13,673,04: real estate,

$12,600; crockery, tables, etc., $1,000; cash on hand,

$73.04. Total liabilities consist of notes to the amount of

$1,400. Receipts in 1894, $2,519.13 : bounty, $600 ; dona-

tions, $17; other sources, $1,902.13. Expenditures in

1894, $2,495.25 : premiums and gratuities paid, $1,465.47 ;

current running expenses, $945.78; interest, $84. The

society offered in premiums $1,740, awarded in premiums

and gratuities $1,505.85 and paid $1,465.47, which went to

30 cities and towng. Two dollars and sixty-five cents went

to 1 city outside the State. One hundred and ninety-seven

persons received premiums and 15 gratuities. Under head

of farms $35 was awarded and paid ; under farm and pet

stock $586.75 was awarded and $572.25 paid; under field

and experimental crops $26 was awarded and $25.12 paid

;

under farm and garden products $86.50 was awarded and

$69.30 paid; under dairy products $12 was awarded and
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paid ; under domestic manufactures $6G.30 was awarded and

paid ; under trotting $660 was awarded and paid ; under

objects other tiian agricultural, not specified, $44.50 was

awarded and $40 paid. The society reports 534 mem-

bers,— 481 males and 53 females. Three fanners' institutes

were held: at Oakham, January 26, on "How to improve

New England farms" and "Judging by scales of points;"

at New Braintree, February 2, on "Apple culture for

profit" and "Taxation from the farmers stand-point;"

and at Barre, February 23, on "Silos and ensilage" and

"Dairy farming."
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Summary.

Number of eocietice,

Amount held invested or well secured as a cap
ital Block,

Assets of societies

Liabilities of Bocietiee, .

Receipts

Ezpenditures,

Bounty received from the State, .

Current running expenses, .

Amount of premiums offered,

Amount of premiums and gratuities awarded.

Amount of premiums and gratuities paid, ,

Amount awarded under head of farms,

Amount awarded under head of farm and pet
stuck

Amount awarded under head of field and expert
mental crops,

Amount awarded under head of farm and garden
products,

Amount awarded under head of dairy products

Amount awarded under head of domestic man
ufactures

Amount awarded under head of miscellaneous

Amount awarded under head of trotting.

Number of persons receiving premiums,

Number of persons receiving gratuities,

Total male membership of the societies.

Total female membership of the societies,

Total membership of the societies.

Number of farmers' institutes held.

1803. 1893.

*38

^757,407 44

838,379 45

118,046 24

222,737 17

202,739 21

21,352 49

79,854 89

78,787 46

59,386 04

59,265 84

1,428 00

21,776 95

1,460 00

12,764 91

616 80

3,833 06

3,539 71

20,548 25

7,265

1,746

24,365

7,372

31,747

132

*38

^777,880 36

865,247 67

131,085 52

199,461 90

193,930 58

20.982 45

69,891 88

81,022 73

64,401 66

62,994 84

1,425 00

20,905 40

1,138 50

12,824 50

572 35

3,820 33

3,451 70

22,115 00

8,103

1,597

23,918

6,834

30,752

135

1894.

t36

$776,486 22

868,860 56

142,119 01

186,244 37

187,582 34

20,628 80

67,822 24

81,096 42

62,559 37

61,054 66

1,477 50

22,024 70

1,351 25

13,369 47

592 50

4,031 47

3,031 59

23,346 57

7,921

1,908

23,658

7,050

30,708

125

* Three held no fair. f One held no fair.





a:n^nual meeti:n^g

OP THE

BOARD OF AGRICULTURE

AT BOSTON.

Februaky 5, 6 AND 7, 1895.





AIS^NUAL MEETmG.

The Bocird met at the office of the secretary, in Boston,

on Tuesday, Feb. 5, 1895, at 12 m., it being the Tues-

day preceding the first Wednesday in Fel^ruary. In the

aljsence of the Governor the Board was called to order by
the first vice-president, Hon. Jas. S. Geinxell.

Present: Messrs. Alger, F. H. Appleton, J. S.Apple-
ton, Jr., Bancroft, Barton, Bourne, Bowker, Bursley, Clark,

Clemence, Cook, Cruickshanks, Damon, Goessmann, Gove,

Grinncll, Harwood, Hartshorn, Hersey, Horton, Kilbourn,

Kimball, Lyman, Newhall, Palmer, Pratt, Reed, Rowley,

Sargent, Sessions, Francis Shaw, N. W. Shaw, Stetson,

Tucker, Ward, Warren, West and Wood.

The records of the special meeting of the Board at New-
buryport were read and approved.

The executive committee, by Mr. Wood, chairman, re-

ported the list of qualified members of the Board for 1895.

The newly elected members are as follows :
—

At large, appointed by the Governor :
—

DWIGHT A. Horton of Northampton.

Elected by the societies :
—

Barnstable Count}', John Bursley of West Barnstable.

Franklui County, Geo. E. Taylor of Shelburue.

Hampshire, Prof. Wm. P. Brooks of Amherst.

Martha's Vineyard, H. G. Norton of West Tisbury.

Middlesex North, A. C. Varnu.m of Lowell.

Oxford, W, M. Wellington of Oxford.

Spencer, John G. Avery of Spencer.

Union, Curtis M. Blair of Blandford.

Worcester North-west, A. D. Raymond of Royalston.

Worcester South, Geo. L. Clemence of Southbridge.

Which report was accepted.
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The report of the secretary was presented and a summary

read, and by vote was accepted and placed on file.

The committee on agricultural societies, by Edmund Her-

sey, chairman, presented and read a report in part.

The reports of the inspectors were presented and referred

to the committee on agricultural societies, with instruc-

tions to examine the reports and present such parts as it

thought would be instructive to the Board, at a future ses-

sion of the annual meeting.

Mr. r. H. Appleton gave notice that at the next session

he would move an amendment to the by-laws, transposing

numbers 5 and 6 in the order of business.

Adjourned to 2 p.m.

Board called to order by Mr. Grinnell at 2,15 PoM.

The committee on domestic animals and sanitation, by

Wm. Bancroft, chairman, reported the following resolve,

with the recommendation that it be adopted by the

Board :
—

Resolved, That full compensation for all animals condemned by

injection of tuberculin should be allowed the owners. That it is

the judgment of this Board that the disease of tuberculosis is so

wide-spread, and the benefits to be gained by stamping out the

disease are of so great interest to all classes of the community,

that the losses and expenses incurred should be borne by the

whole community rather than by the single class who own the

cattle, and should be paid by the State.

The report was accepted and discussed at great length.

Voted, That the resolve be adopted by the Board, and

that the committee on domestic animals and sanitation, l)y

its secretary, present the same as the position of the Board

of Agriculture to the committees of the Legislature now con-

sidering the matter.

The committee on forestry, roads and roadside improve-

ments, by Francis H. Appleton, chairman, made report,

which report was accepted and adopted.

At 4.40 P.M. the Board adjourned to 9.30 a.m., Wednes-

day.



No. 4.] ANNUAL MEETING. 309

SECOND DAY.
The Board met at 9.30 a.m., Mr. Grixnell in the chair.

Present: Messrs. Alger, F. H. Appleton, J. S. Apple-

ton, Jr., Avery, Bancroft, Blair, Bourne, Brooks, Bursley,

Clark, Clemence, Cook, Cruickshanks, Damon, Goessmann,

Gove, Grinnell, Harwood, Hartshorn, Hersey, Horton, Kil-

bourn, Kimball, Lyman, Palmer, Pratt, A. D. Kaymond,
Reed, Sargent, Sessions, Francis Shaw, N. W. Shaw, Stet-

son, Taylor, Tucker, Ward, Wellington and Wood.

The committee on agricultural societies completed the

reading of its report, which was accepted.

Vofed, That the schedule of duties of inspectors recom-

mended by the committee be adopted, as follows :
—

Duties of Inspectors.

Each inspector shall visit the society to which he may be

assigned, observe the methods, character and extent of its ex-

hibition, inspect the property of the society, and malce report with

suggestions and recommendations concerning the society to the

Secretary of the Board. (By-laws of the Massachusetts State

Board of Agriculture.)

Before visiting the societies to which they are assigned, in-

spectors should make themselves familiar with the statute laws

relating to agricultural societies receiving a bounty from the State,

also with the regulations of the Board of Agriculture concerning

the action of societies ; these are all published in pamphlet form,

and can be obtained of the secretary of the Board ; they are also

printed in the "Agriculture of Massachusetts" for the year 1893.

The inspector should be present at the exhibition in time to

examine the cattle, and remain long enough to carefully examine

all departments. He should notice if the cattle are arranged as

to breed, age and class, so as to be convenient for examination

by the public as well as the judges ; notice if they are properly

treated, well provided for, and kept on the grounds long enough

to give the judges time to properly examine them.

Ascertain if the money offered for amusement, including trot-

ting, is in proper proportion to that offered in other depart-

ments, and whether premiums offered for blooded stock are

awarded to pedigree stock only.
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Notice the ploughing and drawing match, and if the cattle or

horses are overloaded or cruelly treated. Notice also if the

exhibits in the hall are properly displayed, and arranged in a

manner to aid the judges and the public in the examination of the

same, and if the fruits and vegetables are properly named, with

the names written or printed so as to be easily read by visitors.

Ascertain the admission fee for members and the public, num-

ber of days the exhibition occupies, division of exercises and

exhibitions ; and, if there are special evening exhibits or exercises,

of what character they are ; whether the laws of the State and the

rules of the Board are complied with in every department of the

exhibition, particularly in regard to offer, manner of award and

designation of articles receiving premiums ; whether the officers

aire attentive to duty, and courteous.

Plan of the society's dinner, if any ; suggestions for improve-

ment, if thought desirable.

Notice if the exhibition is educational as a whole ; if exhibitions

or side shows are permitted that are of an objectionable character,

and if prizes are offered for the same.

Observe the fulness of the various classes of live stock ; also

the amount of fruit and vegetables, considering the locality and

the territory which the society covers ; the proportion of collections

from societies, clubs, granges and individuals, and their effect

upon the success and value of the exhibition ; whether the number

and quality of exhibits are a fair representation of the agricultural

and other productive industries of the territory covered by the

society ; what proportion of the stock and hall exhibits come from

outside the limits of the society ; whether there are exhibits, and to

what extent, from those who make a business of preparing exhibits

of live stock and other things for a round of fairs, as a money-

making scheme, and whether the society solicits such exhibits.

Convenience and adaptability of grounds, buildings, etc., for

the purpose of holding a fair, and for the convenience, safety and

comfort of the public of both sexes. Condition of the buildings,

fences and grounds. Condition of the property of the society,

and its fair value above the debts of the society.

It is not expected that the inspector will embrace in his report

information on all the points to T\Lhich his attention is called ; but

all should be observed and criticised, if criticism is needed, or

commended when especially deserving.

It is the opinion of the Board that it is not good taste for in-

spectors to report the names of exhibitors.

Suggestions for improvement in any department of the exhibi-

tion are especially desired.
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The Board requires that the inspector's report shall be filed with

the secretary of the Board withiu two weeks after the close of the

fair he has visited.

Voted, That copies of duties of inspectors and changes

made in by-laws and rules of the Board be printed, and a

copy sent to the secretary of each society, and also to each

inspector.

At 10.30 A.M. the Board adjourned to 2 p.m., to enable

the members to attend the hearing on tuberculosis before the

committees of the Legislature.

The Board was called to order at 2 p.m., Mr. Grinnell

in the chair.

The recommendation of the committee on agricultural

societies, regarding towm farms, that no action be taken, was

adopted.

The recommendation that no amendment of Rule 12 is

necessary was adopted.

The recommendation that Rule 14 be not repealed was

adopted.

The recommendation that Rule 14 be amended by adding,

" societies are requested to print in lists of premiums oifered

the requirements of the Board regarding entries, exhibits

and premiums," was adopted.

The recommendation in regard to the use of scales of points

that no change be made, was adopted.

The recommendation that Rule 5 be amended by striking

out in the sixth line the words "together with a statement

of which premiums have been paid from the State bounty,"

and that there be added to the same rule the words '
' and all

societies shall file with the secretary of the Board of Agri-

culture, on or before January 10, ten copies of their printed

transactions, and shall also seasonably file with the secretary

ten copies of printed premium lists and other printed docu-

ments issued by the societies," was adopted.

The recommendation that Article 12 of the By-laws, re-

garding duties of inspectors, be amended by inserting after
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the word " Board " in the ninth line the words " within two

weeks of the closing day of the fair inspected," was adopted.

The recommendation that the request of the Nantucket

Agricultural Society that the date of commencing its fair be

changed to the Wednesday next preceding the first Monday
in September be granted, was adopted.

The recommendation that the request of the Plymouth

County Agricultural Society, that the date of commencement

of its fair be changed to the first Thursday after the first

Monday in September be granted, was adopted.

The recommendation that the date of commencement of

the fair of the Hampshire, Franklin and Hampden Agricult-

ural Society be changed to the fifth Wednesday after the

first Monday in September, was adopted.

The committee on Dair}'- Bureau and agricultural products,

by Mr. Hartshorn, chairman, reported that the matter re-

ferred to it at the last annual meeting, in reference to ex-

hibitions of oleomargarine at fairs, had been considered by

the committee, and that the committee recommended the

adoption by the Board of the following :
—

Eesolved, That the State Board of Agriculture views with dis-

favor the exhibition at fairs of the incorporated agricultural socie-

ties, whether for premium or otherwise, of products the sale of

which is forbidden by the laws of the Commonwealth.

The Resolve was adopted.

The report of the committee on experiments and station

work was presented, read by the secretary and adopted.

The report of the committee on Agricultural College and

education was read by Mr. J. E. Kimball, and was, by vote

of the Board, accepted and adopted as the report of the

Board to the Legislature.

The committee on agricultural societies, to which was

referred the reports of the inspectors, reported that it

had examined all of the reports, and that certain items of

several reports seemed to it to be of interest and value,

which items were read, and the reports under the rule were
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directed to be sent to the several societies, to be printed in

their transactions or tlie local newspapers.

A resolution of the Jersey Breeders of Massachusetts,

which had been received by the secretary, was read, as fol-

lows :
—

Whereas, Jerseys registered in the American Jersey Cattle Club

Herd Register are the only ones that are recognized among Jersey

bi'eeders through the entire country and Canada as pure-bred ped-

igree Jerseys

;

Resolved, By the Jersey Breeders of Massachusetts, in meeting

convened, that it is their opinion that no Jerseys should be

allowed to compete for premiums at fairs in Massachusetts unless

they be registered in the American Jersey Cattle Club Herd Reg-

ister, and that a copy of this resolution be forwarded to the

Secretary of the State Board of Agriculture.

The matter was discussed, and it was Voted, that it is

recommended that societies print in their premium lists what

authorities in pedigrees are recognized by the societies.

Voted, On motion of Mr. F. H. Appleton, notice of

which motion was given yesterday, that the By-laws be

amended by transposing numbers 5 and 6 of the order of

business.

Election of officers being in order, ballots were taken, and

the election resulted as follows :
—

President, His Excellency the Governor, ex officio.

First vice-president, James S. Grinnell of Greenfield.

Second vice-president, Francis H. Appleton of Peabody.

Secretary, William R. Sessions of Hampden.

Member Board of Control of State Agricultural Experiment

Station, Geo. L. Clemence of Southbridge.

Voted, That a committee of three be nominated by the

chair to report names for experts.

The committee reported names, and, ballots being taken,

the following elections resulted :
—

Chemist, Dr. C. A. Goessmann of Amherst.

Entomologist, Prof. C. H. Fernald of Amherst.
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Botanist aud Pomologist, Prof. S. T. Maynard of Amherst.

Veterinarian, Prof. James B. Paige of Amherst.

Engineer, AVm. Wheeler of Concord.

Ornithologist, E. H. Forbush of Maiden.

The chairman announced the following standing com-

mittees (the secretary is by rule of the Board a member
ex officio of each of the standing committees) :

—
Executive committee : Messrs. E. W. Wood of West Newton,

W. A. Ivilbourn of South Lancaster, Wm. Bancroft of Chester-

field, C. L. Hartshorn of Worcester, A. C. Varnum of Lowell,

W. P. Brooks of Amherst and Francis H. Appleton of Peabody.

Committee on agricultural societies : Messrs. W. A. Kilbourn

of South Lancaster, Q. L. Reed of South Weymouth, N. W. Shaw

of North Raynham, F. E. Clark of Wilbraham and W. H. Gove of

Williamstown.

Committee on domestic animals and sanitation : Messrs. Wm.
Bancroft of Chesterfield, Isaac Damon of Wayland, W. M.

Tucker of Monson, G. E. Taylor of Shelburne and Francis Shaw

of Wayland.

Committee on gypsy moth, insects and birds : Messrs E. W.
Wood of West Newton, Augustus Pratt of North Middleborough,

F. W. Sargent of Amesbury, S. S. Stetson of Lakeville and J. G.

Avery of Spencer.

Committee on Dairy Bureau and agricultural products : Messrs.

C. L. Hartshorn of Worcester, D. A. Horton of Northampton,

Geo. L. Clemeuce of Southbridge, F. A. Palmer of Stockbridge

and C. B. Lyman of Southampton.

Committee on Agricultural College and education : Messrs.

A. C. Varnum of Lowell, Geo. Cruickshanks of Fitchburg, E. A.

Harwood of North Brookfield, John Bursley of West Barnstable

and A. D. Raymond of Royalston.

Committee on experiments and station work: Messrs. W. P.

Brooks of Amherst, C. L. Hartshorn of AVorcester, Geo. L. Clem-

ence of Southbridge, C. E. Ward of Buckland and H. A. Cook of

Northbridge.

Committee on forestry, roads and roadside improvements

:

Messrs. Francis H. Appleton of Peabody, J. H. Bourne of

Marshfield, Isaac Alger of Attleborough, S. M. Raymond of Hins-

dale and J. S. Appleton, Jr., of Nantucket.

The committee on agricultural societies, by Mr. Kilbourn,

chairman, reported the following assignment of inspectors

:
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Amesbury and Salisbury, at Amesbury, Sep-

tember 24, 25 and 26, Isaac Alger.
Attleborongh, at Attleborough, October 1, 2

and 3 Geo. L. Clemence.
Barnstal)le County at Barnstable, September

10, 11 and 12 F. E. Clark.
Berkshire, at Pittsfield, September 10, 11

and 12, N. W. Suaw.
Blackstone Valley, at Uxbridge, September

24 and 25, Geo, Ckuickshanks.
Bristol County, at Taimton, Sej)tember 24, 25

and 2(>, F. H. Appleton.
Deerfield Valley, at Charlemont, September

12 and 13, A. D. Raymond.
Eastern Hampden, at Palmer, September 17

and 18, E A. Hakwood.
Essex, at Haverhill, September 17, 18 and 19, C. M. Blaik.

Franklin County, at (ireenfield, September 19

and 20, W. A. Kilbourn.
Hampden, at Springfield, September 19 and 20, F. W. Sargent.
Hampshire, at Amherst, September 24 and 25, H. A. Barton, Jr.

Hampshire, Franklin and Hampden, at North-

ampton, Octol)er 2 and 3, . . . . J. G. Avery.
Highland, at Middlefield, September 4 and 5, Geo. E Taylor.
Hillside, at Cummington, September 24 and 25, S. S. Stetson.

Hingham, at Hingham, September 24 and 25, W. M. Tucker.
Hoosac Valley, at North Adams, September

17, 18 and 19, J. H. Bourne.
Housatouic, at Great Barrington, September

25, 26 and 27, C. B. Lyman.
INIarshtield, at Marshfield, September 11, 12

and 13, F. A. Palmer.
Martha's Vineyard, at West Tisbury, Septem-

ber 17 and 18, C. E Ward.
Massachusetts Horticultural, at Boston, Octo-

ber, 1,2 and 3, J. S. Grinnell.

Middlesex North, at Lowell, September 12, 13

and 14, W. H. Gove.
Middlesex South, at Framingham, September

10 and 11, H. G. Norton.
Nantucket, at Nantvicket, August 28 and 29, . Q. L. Reed.

Oxford, at Oxford, September 17 and 18, • . E. W. Wood.
Plymouth County, at Bridgewater, September

5, 6 and 7, Wm. Bancroft.

Spencer, at Spencer, September 19 and 20, . H. A. Cook.

Union, at Blaudford, September 11,12 and 13, A. Pratt.

Weymouth, at South Weymouth, September

26, 27 and 28, J. S. Appleton, Jr.
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Worcester, at Worcester, September 3, 4, 5

and 6, Isaac Damox.
Worcester East, at Lancaster, September 12

and 13, W. M. Wellixgtox.
Worcester North, at Fitchburg, September 17

and 18, J. Buesley.

Worcester North-west, at Athol, October 1

and 2, C. L. Hartshorn.
Worcester South, at Sturbridge, September

12 and 13 Wm. P. Brooks.
Worcester County West, at Barre, September

26 and 27, S. M. Raymond.

Report accepted and adopted.

At 4.45 P.M. the Board adjourned to 9 a.m., Thursday.

THIRD DAY.

The Board met at 9.30 a.m., Mr. GRmxELL in the chair.

Present : Messrs. Alger, F. H. Appleton, J. S. Appleton,

Jr., Avery, Bancroft, Blair, Bourne, Brooks, Bursley,

Clark, Clemence, Cook, Cruickshanks, Damon, Goessmann,

Goodell, Gove, Grinnell, Harwood, Hartshorn, Hersey, Hor-

ton, Kilbourn, Lyman, Palmer, Pratt, A. D. Raymond,
Reed, Sargent, Sessions, Francis Shaw, N. W. Shaw,

Stetson, Taylor, Tucker, Ward, Wellington and Wood.

Voted, That the secretary cause two hundred copies of the

report of the examining committee of the Agricultural Col-

lege to be printed in pamphlet form for the use of the Board
and the trustees of the colles-e.

Mr. Chas. E. Ward read an essay on "Farming as an

occupation," which was accepted and will be found i^rinted

in this volume.

Voted, That the thanks of the Board be given ]\Ir. Ward
for his admirable paper, and that the secretary cause one

hundred and fifty copies to be printed in pamphlet form for

distribution.

The records of the first two days were read and approved.

The committee on Auricultural Colleije and Education

reported, by jNIr. Cruickshanks, that the next public winter
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meeting should be held at Dalton. The report was accepted,

and the Board voted to hold the next public winter meeting

at Dalton.

On motion it was Voied, that the invitation of the Hamp-
shire Agricultural Society to meet at Amherst in 1896 be

referred to the committee on Agricultural College and educa-

tion for consideration.

A committee on essays for the next annual meeting was

appointed by the Chair : Messrs. Reed, Stetson and Pratt

;

which committee reported, by its chairman, as follows :
—

" Field crops," Prof. Wra. P. Brooks.
" Vehicles for trausportation and for pleasure," F. W. Sargent.

The report was accepted and the appointments made.

Voted, That the Chair appoint a local committee of five,

to act with the secretary and the committee on Agricultural

College and education in arranging for the public winter

meeting. Messrs. Barton, Bancroft, S. M. Raymond,
Palmer and Gove were appointed.

Voted, That it be the duty of each member of the Board to

dt the

of office.

visit the Agricultural College at least once during his term

Voted, That the secretary be requested to secure, at such

time as this Commonwealth building is torn down, a piece

of wood from our front room to be made into a gavel for the

use of the presiding officer, as a reminder of the pleasant

relations under which the members have endeavored to serve

the State.

A vote of thanks was unanimously tendered the chairman

for his very acceptable services as presiding officer.

The records of the third day were read and approved.

Adjourned.

WILLIAM R. SESSIONS,
Secretary.
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Report to the Legislature of the State Board
OF Agriculture, actixg as Overseers

of the Massachusetts Agricult-

ural College.

[P. S., Chap. 20, Sect. 5, adopted by the Board, Feb. 6, 1895.]

Under the Bv-laws, "the committee on Aofricultural

ColleiZ'e and education "is " charijed with the duties of tlie

Board as Overseers of the Massachusetts Agricultural Col-

lege, as provided for in chapter 20, section 5, of the Public

Statutes." These duties, as prescril)ed by the Governor and

Council, comprise rtot only visits to the college and attend-

ance upon its exercises, but also an inspection of its property,

observation of its instruction, with suggestions and recom-

mendations.

It would be most fitting and quite in accordance with the

wishes of your committee to preface this report by a rehearsal

of those enactments by national and State legislatures which

have given the college "a local ha])itation and a name;"
those epochs in its history which mark successive triumphs

over active opposition or a more baleful apathy ; and indeed

that wise statesmanship and those brilliant examples of

individual championship which have resulted in such a herit-

age to the Commonwealth cannot become too familiar, and

are not likely to be too often commended to our notice.

But, as these historical antecedents have been repeatedly

alluded to in previous reports, it is thought that in the

interest of brevity they may be safely omitted, with a passing

reference, however, to records accessible in "Agriculture of

Massachusetts ;
" for the present status of the college can be

duly appreciated only as it is viewed through the medium of

its past history. The volumes for 1863, 1864, 1868-69,
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1870-71, 1874-75, 1879-80, 1881, 1885, 1889 and 1890

will be found to contain much which sheds light upon the

institution of to-day. In like manner and for a like reason

reference is made to the annual report of the college for

statistical facts and figures appertaining to its routine work
and history.

To subserve the purposes for which the members of this

committee were designated, they have chosen two periods

for observation : first. Commencement week, in June ; and,

second, the middle of Octol)er, when the organization for

the new collegiate year was fully complete. During both

these visits every facility, as far as time would permit, has

been afforded for a thorough inspection of college and experi-

ment stations in all their departments. It is a pleasure to

recognize at the outset the painstaking courtesy of President

Goodell and his associates in their efforts to make the duties

of the committee at once pleasant and effective.

After a faithful but far from exhaustive examination, the

committee is more than ever impressed with the conviction

that the citizens of the Commonwealth possess in this insti-

tution a people's college in which they may well feel an

an honest pride. As we recall its early history, with its

record of distrust, discouragement and struggle, the 'wonder

grows that the intelligent citizens of Massachusetts have been

so slow in according to it that recognition and patronage

which it is so richly qualified to repay.

It were needless, if possible, to trace in labored detail the

various lines of work and investigation which are all con-

verging towards practical results. There is so much which

appertains to technical processes, mysterious to all but

experts, that a general view will be more interesting and

perhaps not less instructive.

A just estimate of the success of an educational institution

involves a right apprehension of its purpose and scope. The
Massachusetts Agricultural Colleffe is founded and carried

on not to make farmers exclusively, but to furnish such in-

struction and training as will enable the sons of the people,

whether farmers or otherwise, to choose intelligently and

exercise successfully an honorable calling without prejudice

to any. That its tendency is to elevate and dignify the pur-
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suit of agriculture goes without saying, but that its benefits

do not stop there is equally evident. Its aim is to turn over

to the State good citizens, fully equipped to develop its

resources, and not only to conserve but to improve its insti-

tutions. In the light of this declaration the utility and value

of its plant, its equipment and its curriculum will become

manifest. Its spacious and well-chosen site, its fertile and

richly teeming acres of orchard and meadow reclaimed from
'

waste and abandoned swamp-land, its landscape beauties

enhanced by every year's growth and improvement, its

avenues bordered by shade trees, its heights and declivities

adorned with sightly structures for use and beauty and some

of them models of their kind,— all proclaim at once the

transforming power of skilled industry and the exalted aims

of the institution which here finds its seat.

Commencement week was full of activity and replete with

interest.

The first duty of the committee was to attend the examin-

ation of the members of the graduating class in theoretical

and practical agriculture. The written and oral test pre-

scribed resulted in the award of the first prize to John Edwin

Gi fiord, Brockton ; and the second prize to George Henry

Merwin, Westport, Conn.

The chapel exercises on Sunday, including the Baccalau-

reate sermon by Professor Walker and the address before the

Young Men's Christian Association by Dr. Moxom, aflbrded

a suggestive glimpse of the religious life of the college.

The prize speaking, evincing a spirit of generous and

healthful competition, was highly creditable to the partici-

pants, and no less so to those who had presided over their

preparation.

The festivities of Class Day present student life to the

view from a new stand-point and under an aspect peculiar

but not without instructive features. Beneath the exuber-

ance of rollicking hilarity and good-natured raillery there

is discernible an undercurrent of serious purpose and stanch

loyalty to Alma Matei' which is an earnest of devotion to

her interests and a pledge of success.

In view of the detailed reports in previous years, it is

hoped and assumed that the military department has passed
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that stairc in which it is needful to vindicate the wisdom of

its establishment or demonstrate its utility. Not to speak

of its incidental benefits, manifest in every department as

well as in the personal bearing of the students, certainly the

field exercises of 1894 were well calculated to remove any

scepticism on these points, and, by their suggestive exhibi-

tion of trained and intelligent power available in possible

emergencies, to challenge admiration for the foresight of

Congress in making military tactics an essential feature.

The twenty-fourth annual Commencement, with its theses

and orations grappling intelligently and hopefully with

themes most vital to the material and social interests of the

Commonwealth, was a fitting conclusion to another year of

successful achievement. The eloquent words of commenda-

tion, so happily phrased in the address of His Excellency the

Governor, for the idea which here finds embodiment and the

faithful workers who are so industriously developing this

idea, found a hearty response in every listener.

The limited opportunities, during the first visit of the

committee, for observing the ordinary workings of the

college, were supplemented by more favorable conditions in

October ; and, while much more time might with profit have

been employed, enough was seen to leave definite impressions.

It is a fact of interest and not without significance that

upwards of fifty per cent of the instructors are grad-

uates of the Massachusetts A2:ricultural Colle2:e,— a suo^g-es-

tive commentary upon its past history and a prophecy for

its future. We learn also that the record and standing of

those who have sought other fields tell a similar story of

competence and responsil)ility. Even a hurried visit to the

class rooms reveals the cause. Youns; men come here with a

purpose ; it prompts to industry, earnestness and enthusi-

asm, which are met in turn by a kindred enthusiasm, in a

spirit of helpfulness, and this seems to inspire every mem-
ber and pervade all activities.

It is a pleasure to observe that in an institution where

special training necessarily holds so prominent a place, those

branches usually regarded as appertaining especially to

liberal culture are not neglected. In the department of

English we listened to the delivery of original productions
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by members of the junior class, in which were discussed

with liberal breadth and commendable alirlity such subjects as

"The relation of outside nations to the Chinese-Japanese

war;" *' Medical quacks;" *'The destruction of American

forests ; " " The power of the modern newspaper ;
" " Inde-

pendence."

The elective feature for studies of the senior year, of

recent introduction, is in line with the most advanced thought

in the higher education, and promises well to student and

instructor in the kindling of fresh ardor and the production

of better work.

The shorter course of two years, for those whose student

life is limited by circumstances beyond their control, is

regarded as a wise provision, and the slight falling off in

numbers this year is attributed to no defect in the plan, but

to exceptional causes.

But, interesting and important as the work of the class

room may be, one obtains but a meagre conception of what

is here going on until he steps outside and interrogates the

experiment stations as to the inspiration and aim of their

intense but well-directed activity ; until he passes from

laboratory to plant-house, from plant-house to insectary,

from insectary to garden, and so on through nursery and

orchard and a maze of experiment plots, and begins to grasp,

imperfectly it may be, the multitude and variety of prol)lems

which here await solution, that the industrial classes, es-

pecially those concerned with agriculture, may have ready

to their hand the best results of scientific research. Here

the wants of animal and plant are analyzed and defined

;

soils are forced to yield up their secrets and confess their

deficiencies ; fertilizers are required to make good their

professions or stand condemned ; a pound of beef or pork

is labelled with its minimum cost, and a recipe appended for

its successful production ; continents are ransacked for

plants susceptible of cultivation in JNIassachusetts, and when

found and acclimated the seed is sown broadcast throughout

the State ; while the enemies of beast, bird and plant are

placed under examination, their pictures taken, their bodies

mounted and their life-history written, including their power

to hurt and their limitations.
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For a succession of days, with open eyes and alert per-

ceptive faculties, the committee has passed in and out amid

the varied activities of this hive of human industry, and the

question has recurred, with ever-increasing emphasis, " How
can the fruits of this institution be made more available to

those in whose interest they are maturing?" Whether the

attention has been directed to producing and utilizing crops

or to investigating the habits and history of insect pests which

destroyed them, to the care and management of domestic

animals in health or their treatment in disease and suffering,

in field and laboratory, in museum and library, the ever-

present interrogatory has been, "Do the farmers of Massa-

chusetts know what is being done for them ?
"

In the attempt to inventory the resources of the institu-

tion we have seen fields— and that, be it remembered, in

*« sterile New England"— which, like the land of the Nile

in the seven plenteous years, literally "brought forth by

handfuls ;
" in threading devious passages of its crowded

halls we have stumbled over implements of tillage represent-

ing every stage of progress from the rudest and most primi-

tive to the latest triumph of inventive genius, and wanting

only arrangement to present a complete "history of agri-

culture " addressed to the eye ; in seeking the latest ex-

ponent of modern progress we have encountered improve-

ments which seemed almost to elevate agriculture to a rank

among the fine arts.

Of these improvements a fitting climax is reached in the

new barn, just completed. Without attempt at description,

which if worthy of its object might be accepted as a substi-

tute for a personal inspection, and if inadequate were better

omitted, its location upon a gentle declivity and its modest

style of architecture impart an air of unobtrusiveness like

that of the department which it typifies, but once beneath

its all-sheltering roof it grows upon the senses and expands

until in capacity and purpose it seems '
' as broad and general

as the casing air ;
" and in this marvel of solid completeness

and skilful adaptation, a walk through which would be to

many a Massachusetts farmer a liberal education, agricultu-

rally speaking, the question recurs, " How can such an
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object-lesson be brought within the vision of those who most

need its instruction ?
"

To tliese and similar questions come two responses which

offer a partial if not complete solution of the problem. The

first relates to the wants of the college itself, and the second

to the wants of the people whose it is, and who should profit

by its beneficent influence.

It is a fact, patent to any one competent to judge, that in

some directions the college is rapidly outgrowing its accom-

modations. The buildings, with all possible shifts in the

interest of economy of space, are barely adequate to present

needs, and the inconvenience of crowding must soon be pain-

fully felt. INIany of those now on the ground were con-

structed for the infancy of the enterprise, and should be

superseded. In these days of improved educational methods,

especially in the natural sciences, something more is neces-

sary for illustration and instruction than space and shelter

:

museums and cabinets, in order to become available auxil-

iaries for educational work, must include an-angement and

classification ; laboratories and lecture rooms must regard

facility and despatch, as well as breadth and thoroughness

;

close proximity in related departments makes for economy

and efiiciency, as well as for ease and convenience ; hence

we are impressed with the conviction that the time has come

for these structural reminders of the day of small things to

give way to a new and nobler type of architecture, adequate

to the exigencies of a vigorous and growing institution, com-

mensurate with the functions and ideals of a grand, popular

mission, and worthy of the great Commonwealth which

founds and fosters them.

If our academical neighbor can honor science by a temple

whose ample proportions and generous appointments mark a

distinct advance in this rising department, may not the State

afiix its seal of approval by imitating such enterprise, and so

recognize by substantial homage the future handmaid of all

successful a<2:riculture ? What better investment for the

future of the State than a hundred thousand dollars to

inaugurate a new era in the history of the Agricultural Col-

lege ; to focus under one roof those agencies of modern

science which are making themselves felt on every farm in
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Massachusetts, and are destined eventually to revolutionize

the methods which have there prevailed?

Again, the Massachusetts Agricultural College should come

into closer touch with the people of the Commonwealth. It is

well to publish reports and issue bulletins, and they are

doing much to disseminate information and stimulate a spirit

of inquiry ; but hundreds and thousands who would most

profit thereby never see them, and in some quarters there

may exist unreasonable prejudices against receiving instruc-

tion in agriculture through this medium. It must be brought

home by the living voice and presence ; experts must meet

the people face to face, and talk familiarly about those things

which deeply interest both. What better fountain for such

streams of influence than the State institution at Amherst?

Let them be designated as they may,— " popular," " con-

versational," " familiar" lectures^ "institute work," or, more

properly, as conforming to advanced methods and as boldly

proclaiming the faith and policy of their source, " university

extension ;
" professors and teachers from this centre during

the farmer's winter leisure should go abroad in the Common-
wealth, oro-anizino- in the cities or larger towns and in rural

centres special courses of instruction suited to the needs of

practical farmers, and thus create in a sense an itinerant

college.

But, it is objected, this would involve the necessity of a

larger teaching force and increased expenditure. Be it so.

Multiplying needs and a widening field are evidences of

growing intelligence and higher standards ; and Massachu-

setts, ever in the van of educational progress, will be the

last to shrink from responsibilities imposed by success, or to

regard with disfavor such drafts upon her bounty.

There is another line of inquiry, no less important, and

which, had time permitted, it would have been a pleasure

to the committee to pursue,— that which touches more

nearly the conditions immediately surrounding the students

themselves. We have not been able even to visit the dor-

mitories and inspect their appointments. There was pointed

out in a retired part of the grounds a building where the

students were fed. Some irreverent spirit within us has

been prompting the inquiry whether the rations there fur-
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nished were prepared with the same conscientious solicitude

and the like scientific precision as those for the occupants

of barn and stable. We have passed and repassed the

chaste and beautiful stone chapel, consecrated to purposes

of devotion and worship, and found ourselves wondering

whether these exercises so essential for the sustenance and

viiror of the relig-ious life were hallowed and sweetened in

the memory of these young men by the associated pres-

ence of those whose interest and sympathy could for the

time being beguile them into a partial forgetfulness of the

absence of father and mother, brother and sister. Again

and again we have enjoyed the hospitality of the professors

at their homes, and as often has imagination presented these

homeless students, removed from the associations of the

family circle, with its encouragements and restraints. What
compensation for this loss is furnished in eiforts to bring to

bear the mellowing influences of refined circles, so essen-

tial to social culture and symmetrical character-building?

These, with kindred queries, must be left to other ob-

servers and future reports.

Respectfully submitted,

A. C. VARNUM.
GEO. CRUICKSHANKS.
E. A. HARWOOD.
JOHN E. KIMBALL.
JOHN BURSLEY.
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FARMING AS AN OCCUPATION.

BY CHAS. E. WARD OF BUCKLAND.

The history of agriculture as an occupation dates from the

Garden of Eden. We read that Adam was driven from the

garden to till the ground from whence he was taken. Abel

was a keeper of sheep, untroubled by free wool, and Cain

was a tiller of the ground. Cain, being unsuccessful, went

into the land of Nod and founded a city. Farming must

have been hard in those days, for we are told that the ground

was cursed, and was to bring forth thorns and thistles, and

its products to be eaten in sorrow. Some farmers at the

present time seem to think that this curse was never re-

moved ; but we are told in Holy Writ that in the days of

Noah the Lord said in his heart, *' I will not again curse the

ground any more for man's sake. While the earth remaineth

seed time and harvest shall not cease." After the flood

Noah planted a vineyard and made a bad use of its fruit.

Jacob seems to have been a successful breeder of stock. I

doubt if any of our modern breeders have any more shrewd-

ness than he, for it will be remembered that when Laban

promised him the ring-streaked and speckled of his flock for

his labor, it was not long before all the best of them ivere

ring-streaked and speckled. Stock raising was carried on

to a much greater extent than is possible at the present time,

and we read of ]\Ioab paying Israel tribute of a hundred

thousand lambs and a hundred thousand rams, with the

wool. Job had fourteen thousand sheep, six thousand

camels, one thousand yoke of oxen and one thousand

she-asses.

These old patriarchs had these advantages over farmers of

the present age ; they had no difiiculty in keeping the boys

on the farm and no fear of the tuberculosis commissioner.
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The ancient Egyptians were skilful farmers. From the

paintings and inscriptions upon their tombs we get an idea

of the advanced condition of farming three thousand years

ago. An Egyptian farm comprised all the departments

which we have at the present time. There were houses with

various rooms, gardens, orchards, ftirm yards with sheds for

cattle and stables for horses. They were great raisers of

poultry, and practised artificial hatching. The land was

ploughed with oxen and the seed sown by ploughing and

rolling in. Egypt paid Rome tribute of twenty million bushels

of corn annually. Manuscript deeds were given in the time

of the Ptolemies. These contained, besides a description of

the land, descriptions of the buyer and seller, their per-

sonal appearance, parentage, profession and residence, and

were attested by a large number of witnesses.

The early Romans were earnest farmers, and their wealth

consisted in land and its products. As the farmer prospered,

commerce and traffic followed, but always occupying a sub-

ordinate place. A writer says: "Perhaps it is not too

much to assert that many of those qualities which fitted them

for conquering the world were acquired or nourished and

matured by the skill and persevering industry so needful

for the intelligent and successful cultivation of the soil."

Cicero puts into the mouth of Cato these words : "I come

now to the pleasures of husbandry, in which I vastly delight.

They are not interrupted by old age, and they seem to me
to be pursuits in which a wise man's life should bo spent.

The earth does not rebel against authority ; it never gives

back but with usury what it receives. The gains of

husbandry are not what exclusively commend it. I am
charmed with the nature and productive virtues of the soil.

Can those old men be called unhappy who delight in the

cultivation of the soil? In my opinion there can be no

happier life, not only because the tillage of the earth is

salutary to all, but from the pleasure it yields. The whole

establishment of a good and assiduous husbandman is stored

with wealth ; it abounds in pigs, in kids, in lambs, in

poultry, in milk, in cheese, in honey. Nothing can be

more profitable, nothing more beautiful than a well-culti-

vated farm." Cato speaks of irrigation, frequent tillage and
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manuring as a means of fertilizing the soil. Pliny v.rites

of the practice of leaving the land fallow every second year,

and says :
*' It is a good plan, providing the man has land

enough, to give the soil this repose. But how if he has not

enough ? Let him in that case help himself thus : let him

sow his next year's wheat crop on the field where he has

just gathered his beans, vetches, lupines or such other crop

as enriches the ground ; for indeed, it is well known that

some crops are sown for no other purpose but as food for

others, — a poor practice, in my opinion."

Thus we see that in the early days of the world's history

the people adopted many of the methods of the intelligent

farmer of to-day. "VVe glean but little from the history of

ancient Greece, but that little points to the probability that

agriculture held a valuable place in the estimation of the

Grecians, and that the tiller of the soil was second to none in

political impoi-tance. These were the days when farming

held the foremost rank among other industries,— foremost,

because it was considered first as a means of acquiring w^ealth,

first in respectability and first in securing a peaceful society

and ensuring a strong government. The ancient belief,

that " no other labor is at once so good for mind and body,

and so worthy of freamen," may well be ours.

From this high position farming as an occupation has

fallen ; and where were once productive fields and a happy
peasantry, we find ill-kept farms and a people but little if

any above a condition of slavery. Among the causes which

led to this state of things were the many wars in which they

engaged. It mattered little which nation conquered,

—

success and defeat were alike disastrous to the farmer.

When a nation was defeated, its land was taken and its

people held in slavery, and land and people were farmed out

to wealthy citizens, thereby producing a competition ruinous

to the free farmers of the conquering nation. Many attempts

were made to remedy this evil by dividing the land among
the people, but always without success, as the power of con-

centrated Avcalth was too strong to be broken. Aa'ain, the

burden of taxation was heavy, the farmer, then, as now,

paying more than his share. These taxes were leased to the

gatherer, and the farmer's property Avas easily found. Farm-
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ing must hare been carried on under great difficulties during

the middle ages, the fiirmer being under the protection and

subjection of the feudal barons, who were often at war with

each other ; and if the farmer escaped the ravages of the

enemy, the levies made upon him by his so-called protectors

left him little for his labor.

The early history of this country is a record of agricultural

industry. For many years after the landing of the Pilgrims

farming was the chief occupation of the people. We have

quoted a writer as saying, of the early Romans, that those

qualities which fitted them for conquering the world were

acquired by the skill and persevering industry so necessary

to an intelligent cultivation of the soil. In a still greater

degree may we attribute the wonderful growth of this country

to the New England character, which was developed and

matured amid hardships and trials on the old New England

farms, around the old New Eno:land firesides. I believe that

it was something more than accident that brought our ances-

tors to this land, so wonderfully adapted to the development

of the spirit of liberty and progress.

While visiting the White City— the great illustration

of our national prosperity— I came in contact with an en-

thusiastic resident of the new State of Washington, who,

after describing its productive soil and enlarging on its other

wondrous qualities, capped the whole with this exclamation

:

"Why, sir, if the Pilgrim Fathers had landed on Puget

Sound instead of Plj^mouth harbor, they would have accom-

plished in fifty years all that has been done in nearly three

hundred years." I admired his loyalty to his S.tate and his

enthusiasm for her greatness ; but I could not forbear the

remark that, in that case, with everything ready to our

hand, we would more likely have remained subject to

Great Britain. The struggle to become independent came

after the struggle with the soil, and the victory over the

stern and rock-bound coast gave them courage to encounter

the stern and rock-bound king. AYe to-day complain of

the lack of opportunity which the farmer has for growth and

usefulness, but here upon the same hills and in the same

valleys where we live, the farmers of Massachusetts, sur-

rounded by savages, and neglected by the home government,
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which should have cherished them, were making notable

history. The thought which is too prevalent to-day, that

the rural farmer, because of his isolation, cannot he in touch

with men of the world on all of the important questions of

the day, finds no confirmation in their lives. Think of a

town meeting of farmers in western Franklin, at a time when
it seemed as if all they could do was to eke out a miserable

existence, passing resolutions against the most powerful na-

tion in the world, and pledging their support to resistance,

even to death, to its arbitrary enactments ! I suspect we
would be inclined to ridicule such a meeting to-day as insig-

nificant and puerile ; but there is always significance and

strength in the actions of men when animated by the deter-

mination and high purpose of the farmers of Massachusetts

in the Kevolutionary period.

Farming was the leading occupation in this State during

the first quarter of the present century; and in 1814,

Webster, in a debate in Congress upon the tarifi", said :
<

' I

am not anxious to accelerate the approach of the period when
the great mass of American labor shall not find its employ-

ment in the field ; when the young men of the country shall

be obliged to shut their eyes upon external nature, upon the

heavens and the earth, and immerse themselves in close and
unwholesome workshops ; when they shall be obliged to shut

their ears to the bleating of their own flocks upon their own
hills, and to the voice of the lark that cheers them at the

plough, that they may open them in dust and smoke and

steam, to the perpetual whirl of spools and spindles and the

grating of rasps and saws.

"Webster was soon to see the period of which he spoke.

For nearly two hundred years the farmer in a small way had

been a manufacturer as well. The clothing which he and his

family wore, and many of the utensils of the farm and house,

were home made ; but now there began to be dams thrown

across the small as well as the large streams, and in little

shops in every hamlet began that tide of manufacturing

which has built the many larire cities and towns in the Com-
monwealth, and drawn from the country much of its best

life. Then, too, the Western fields began to open, and

made large drafts of the sturdy men upon the old New Eng-
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land farms. No wonder that there can be found on many a

hillside a grass-covered celhir, with perhaps a lilac or rose

bush near, to tell us that here was once a farmer's home.

During the second quarter of this century the loss of pop-

ulation in farming districts was not great, as the manufact-

uring was done in small shops on the little streams, as has

been stated; but the centralizing tendency had begun, and

in this last half of the century the large corporations have

crowded out these little shops, until now there are only

traces of dams once utilized for carding, fulling, tanning and

various wood-working industries.

I do not think farming as an occupation would have been

greatly injured by this drift toward the manufacturing

centres had it not been for the loss to rural society, not

alone of population, but of active, stirring life. This so

discouraged the farmer that he was too ready to belittle his

calling, and to teach his children that, if they expected to do

or be anything, they must go out into the world be3^ond.

"Abandon all hope, ye who enter here," was virtually

written over the door of many a farm-house, and from some

of them the sign has not yet been taken down. I am glad

to record here a belief that the discouraging tendency has

ceased. I think he must be blind who cannot see that there

has been a new impetus within the past few years. It is

shown in more productive fields, in better-kept stock,— I

am not sure but the stock has been kept too well,— in better

farm buildings, and above all else in the improvement of the

farmer himself. He is comini? to have more of that attribute

SO necessary in peace or war,— courage. He is becoming

— although he may not realize it— a scientific farmer.

This is a sketch of the history of forming as an occupation,

and it may be well to devote the rest of this paper to its out-

look for the future. As in everything else, there are condi-

tions that tend to depress this occupation, and perhaps the

hardest of these which the farmer now has to meet is unequal

taxation. We have seen that in all ages this is fatal to agri-

cultural prosperity. It is hurtful in taking too large a pro-

portion of his hard earnings ; but this is of less account than

its effect upon the status of the occupation, for in choosing a

vocation one naturally selects that one which is most favored

in this respect.
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None of the many changes of the nineteenth century arc

more marked than the change in vahies from that of real

estate to ^)e/-.so»a? property. If the taxes are fairly levied

upon real and personal property alike, the farmer, whoso

property naturally is real estate, would stand on an equal

footing with the rest of mankind. Unfortunately, this is

not the case in Massachusetts. Our laws have exempted

nmch personal property, and advantage is taken of every

such exemption to evade taxes. The farm is always on

exhibition ; it cannot be hidden or disguised, and so its

owner has not the opportunity to " dodge" his taxes, which

the man rich in personal property can do and often does.

And every time this is done,— whether it be done according

to law or in defiance of law,— an additional burden is placed

on the farm. Taxes should be levied according to our

ability to pay, and not according to our ability to conceal.

It is actually argued by some newspapers that all taxes

should be assessed upon real estate alone, because so much
deception is practised by the holders of personal property

that we do not get more than one-half of it to tax anyway.

These advocates of complete exemption of personal property

exhibit the ingenuity of " Artemus Ward," who, upon being

told by a creditor that he would throw oft* fifty dollars from

an account of one hundred dollars, replied, "My friend, I

will not be outdone by you in generosity,— I will throw off

the other fifty." I do not claim that farmers are less culpa-

ble in the desire to evade taxation ; but the great mass of

them, whether they will or no, cannot do this, as their

property is always where the assessor can "view the land-

scape o'er."

There are farmers who have a little more money than their

neighbors, and the savings banks usually get it, because

their deposits are exempted from taxation by law. I sup-

pose it is the intention of this law to encourage small savings

among the people ; but there is nothing to prevent a man's

having one thousand dollars in every savings bank in the

Commonwealth ; and, if he has a wife and children, he can

make like deposits in each of their names, and all this is

done simply to escape taxation.

I l)elieve that equal taxation would be of great benefit to

the farmers ; it is their due, and the sreat wonder is that
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they have not risen en inasse and demanded it. I know that

it is claimed that savings bank deposits ought to be exempt,

because only four per cent interest is paid ; ]jut that rule

would exempt many of our farms, very few of them yielding

more than that to their possessors. Half of this in many
cases goes for taxes, leaving but two per cent for the

farmer's investment. This is the great drawback to farmins"

as an occupation at the present time.

A lack of faithful, intelligent fiirm-help is another disad-

vantage to the farmer. It used to be possible to obtain

good, sturdy " Yankee" boys for that purpose ; but that day

has gone by. I recall a couplet by Benjamin Franklin which

reads like this :

" He who loy the plough would thrive,

Himself must either hold or drive."

If he wants a good job done now, he has to hold and drive

too. The disposition of the boys to leave the farm and go

to the overcrowded city is an adverse condition. I have

great respect for the lad who is ambitious, and goes to the

city because he seeks greater opportunities than the quiet

farm life can give ; but there are many who forsake the farm

which needs them because they think a farmer's occupation

is degrading; these need to be taught that "Honor and
shame from no condition rise ; act well your part, there all

the honor lies," Farming, while it gives good hard work for

the muscles, is an occupation in which a man can use all

the brain capacity of which he is possessed.

" The man who tills the soil need not be of an earthy mind
;

The digger 'mid the coal need not be in spirit blind."

I think it must be admitted that farmers are much to blame

for the low opinion which so many of their children entertain

of this time-honored vocation, for they are apt to eagerly

speak of its worst features and forget to mention the many
pleasant things that a farmer enjoys. I do not believe we
can find manufacturers or merchants that would say to their

boys, "I would like to have you master the business so

that you can carry it along when I am unable to manage it

;

but it is a miserable business, and I wish that I could have
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been in some other occupation ; there is no chance to obtain

anything but a bare living, and you will have to work hard

for that." It may seem an exaggeration, but I have heard

farmers speak as discouragingly of their own occupation.

These are some of the adverse conditions of farming, but I

am fully persuaded that much more can be said in favor of

this occupation than has been said against it. It is abso-

lutely necessary for the maintenance of the republic, not

chiefly in its productions, which all must consume, but in the

men and women who constitute that middle class which is

the strength of any nation, but most of all of a republic.

" What constitutes a State ?

Not high-raised battlements and labored mound,
Thick wall or moated gate

;

Not cities proud, with sj^ires and turrets crowned

;

Not bays and broad-armed jiorts,

"Where, laughing at the storm, proud navies ride
;

Not starred and spangled courts,

Where low-browed baseness waits perfumes to pride :

No! men, high-minded men,

—

Men who their duties know.

But know their rights, and, knowing, dare maintain,

Prevent the long-aimed blow,

And crush the tyrant while they rend the chain,—
These constitute a State."

A farmer cannot become a millionaire in his business ; but

great wealth in the hands of a few, we all know, is a stand-

ing menace to free institutions. Also out of the extreme

poverty of the masses are bred evil forces, which, if not held

in check by the strong arm of the law, will destroy aU forms

of government. These thoughts are best expressed in the

oft-quoted words of Goldsmith :
—

" 111 fares the land, to hastening ills a prey,

\\'here wealth accumulates, and men decay."

"We hear sometimes about the poverty of the New England

farmer, but where is it located ? What community of farmers

has appealed to the authorities to start public works that

they may have employment? How many rural neighbor-

hoods are calling for the establishment of soup houses where

their starving poor may be fed? "We have had two years of
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hard times, causing in cities much destitution and misery

;

but, beyond a shrinking in the vahie of their property and a

need of a little closer economy, the farmers have not greatly

suffered. In view of all this, with the experience of the past

two years before them, it seems to me that farmers ought to

be thankful for the favorable conditions which surround

them, and to take courage.

It is true that we have a system of bounties and govern-

ment aid to agriculture ; but this is not offered as alms to

individual farmers, but for the purpose of forwarding an

industry which in turn will be a guarantee of the govern-

ment's stability. This thought lies, or should lie, back of

all government aid. Washington had it in mind when in

1794 he wrote : "I know of no pursuit in which more real

and important service can Ije rendered to any country than

by improving its agriculture." In his last message to

Congress he says : "It will not be doubted that, with refer-

ence either to individual or national welfare, airriculture is

of primary importance. In proportion as nations advance

in population and other circumstances of maturity, this truth

becomes more apparent, and renders the cultivation of the

soil more and more an object of public patronage." The

State and national governments have recognized this truth,

and have generously endowed agricultural colleges and es-

tablished experiment stations. I count it as a good omen

that farmers are more and more studying the science of

farming, and are seeking the information which these

scientific schools can give.

Again, it can be said of farming as an occupation that it

develops and stimulates individual freedom and independ-

ence. In the atmosphere of the farm the tyranny of capital

on the one hand and the tyranny of the trades unions on

the other cannot flourish. The farmer, combining in himself

both, labor and capital, can say to these warring forces,

" A plague on both your houses." Let the walking dele-

gate come to him and tell him how many hours he may
work, and whom to hire, and he will find himself consigned

to a warmer climate than that of our New England.

I should miss the best feature of farm life if I omitted the

opportunity it gives of establishing and maintaining an ideal
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home. "Ill the homes of its people is the security of a

nation." Here can the evils which would destroy society be

best met and overcome, and our New England farmers come

short of their high privilege, if their homes are not fortresses

against which all the turbulent elements in society beat in

vain.

" K'one love their country, but who love their home
;

For freedom can with those alone abide

"Who wear the golden chain with honest pride,

Of love and duty at their own fireside."

I have alluded to the sturdy character developed on the

New England flirms in the eighteenth century. It is not the

fault of the farm if it is not still the nursery of those

characteristics which have made New England's history, and

which were never more needed than now. The study of the

past and present conditions of farming which the prepara-

tion of this paper made necessary, has strengthened my
faith in the future prosperity of the New England farmer.

The West is no lona-er making such laroe drafts of youth

from us, and her competition will be less severe as her home
markets make larger demands upon the Western farmers.

Also that other factor, manufacturing, which has helped to

deplete the rural ranks, has spent much of its force. The

West and shop will still recruit some from the New England

farm, but not in such a tidal wave as we have seen in the

past.

The chief factor in the future progress of farming is the

farmer himself. Agricultural colleges and experiment

stations, wise legislation and organized agriculture by its

State boards and various other societies mav assist : but the

individual farmer, in his lot and place, mus^ work out his

own destiny. To do this successfully brain and braAvn must

go together. The study of his farm and its needs will add

streniith and visfor to his mind, as the ivork of the farm does

to his body. One of the best signs of the times is the in-

creased respect which farmers are having for their vocation.

As respect and faith come in, discontent with all of the evils

in its train will go out. The farmer will feel that he is in

partnership with nature, and, we hope, will recognize his

wife and children as active members of the firm. The ideal
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farmer will be neither a drone nor a drudge, and his family

will have time for the improvement of both mind and body.

As his pride in his work increases, it will be shown in a

more thorough cultivation of the farm, not forgetting the

removal from the farm, at perhaps the good wife's sugges-

tion, of all the unsightly objects that mar its attractiveness.

Once let this spirit of improvement get possession, and the

farm cannot hold it all ; it will run over farm bounds into

the highways and hedges, or rather the hedges in the high-

ways, and country roads, and cemeteries and all public

places will feel its force. Filled with this spirit, the farmer

will become a better citizen, and, instead of kicking against

all improvement,— if it costs anything, — he will be up

with the times in all that is good ; he will be more public-

spirited than he is now, and without great wealth, yet with

enough for all his needs, he can contentedly echo these senti-

ments of Whittier :
—

" Give fools their gold, and knaves their power,

Let fortune's bubbles rise or fall,

Who sows a field, or trains a flower,

Or plants a tree, is more than all.

For he who blesses most is blest,

And God and man shall own his worth

Who toils to leave, as his bequest.

An added beauty to the earth."
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Isaac Alger of Aitleborough.
S. M. Raymond of Hinsdale.
J. 8. Appleton, Jr , of Nantucket.

The Secretary is a member, ex officio, of each of the above committees.

DAIRY BUREAU.
Messrs. C. L. Hartshorn of Worcester, Geo. L. Clemence of Globe Village, D. A. Hor-

ton of Northampton, appointed by the Governor. Secretary Wm. R. Sessions,
Executive Officer. Geo. M. Whitaker of Boston, Assistant Ex-

ecutive Officer, appointed by the Governor.

Chemist,
Entomologist,
Botduist and pon
Veterinarian,
Engineer,
Ornithologist,

ologist,

SPECIALISTS.
By Election of the Board.

Dr O. A. GoESSMANN,
Prof. C. H. Fernald,
Prof. ST Matnard,
Prof James B. Paige,
M'm. Wheeler,
E. H. Forbush,

Amherst.
Amherst.
Amherst.
Amherst.
Concord.
Maiden.

By Appointment of the Secretary.

Librarian and Curator, F. H. Fowler, B.Sc, First Clerk.
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MASSACHUSETTS AGRICULTURAL COLLEGE.

Location, Amherst, Hampshire County.

Board of Trustees,

Samuel C. Damon of Lancaster, .

James Draper of Worcester,

Henry S. Hyde of Springfield, .

Merritt I. Wheeler of Great Barrington,

James S. Grinnell of Gi-eenfield,

Joseph A. Harwood of Littleton,

William H. Bowker of Boston, .

J. D. W. French of North Andover, .

J Howe Dkmond of Northampton,

Elmer D. Howe of Marlborough,

Francis H. Appleton of Peabody,

W^illiam Wheeler of Concord, .

Elijah W. Wood of West Newton, .

Chas. a. Gleason of New Braintree, .

Term
Expires.

1896

1896

1897

1897

1898

1898

1899

1899

1900

1900

1901

1901

1902

1902

Members ex Officio.

His Excellency Governor F. T. Greenhalge,
President of the Corporation.

Henry H. Goodell, M.A., LL.D., . . . President of the College.

Frank A. Hill, . , . Secretary of the Board of Education.

William 11. Sessions, . . Secretary of the Board of Agriculture.

Officers Elected by the Board of Trustees.

James S. Grixnell of Greenfield,. Vice-President of the Corporation.

William R. Sessions of Hampden, Stcretary.

Prof. Geo. F. Mills of Amherst, . . . Acting Treasurer.

Charles A. Gleason of New Braintree, .... Auditor.

Board of Overseers.

The State Board of Agriculture.

Examining Committee of the Board of Agriculture.

Messrs. Varnum, Cruickshanks, Harwood, Bursley and A. D.

Raymond.

Hatch Experiment Station of the Massachusetts Agricultural
College.

Henry H. Goodell, Isl.k., LL.D.,

William P. Brooks, B.Sc, .

Samuel T. Maynard, B Sc , .

Charles H. Fernald, Ph.D.,.

Clarence D. Warner, B.Sc,

Director.

Agriculturist.

Horticulturist.

Entomologist.

Meteorologist.

[343]
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MASSACHUSETTS STATE AGRICULTURAL EXPERIMENT
STATION.

Location, Amherst, Hampshire County,

Board of Control.

His Excellency F. T. Greenhalge, Governor of the Commonwealth,
President ex officio.

Terra
Expires.

Calvin L. Hartshorn of Worcester, 1897

Geo. L. Clemexce of Southbridge, 1898
Elected by the State Board of Agriculture.

Elmer D. Howe of Marlborough, 1897

J, Howe Demond of Northampton, 1896
Elected by tha Board of Truetees of tne Massachusetts Agricultural Collega.

Francis H. Appleton of Peabody, 1898
Elected by the Massachusetts Society for Promoting Agriculture.

Wm, H. Porter of Agawam, . 1895
Elected by the Massachusetts State Grange.

William C. Strong of Newton (P.O. Waban),. . . . 1898
Elected by the Massachusetts Horticultural Society.

Henry H. Goodell, M.A., LL.D., of Amherst, President of the Massa-

chusetts Agricultural College.

Charles A. Goessmann, Ph.D., LL.D., of Amherst, Director of the

Station.

William R. Sessions of Hampden, Secretary of the Stale Board of

Agriculture.

Officers Elected by the Board of Control.

Henry H. Goodell, M. A., LLD., of Amherst, . . Vice-Preside7it.

William R. Sessions of Hampden, . . Secretary and Auditor.

Charles A. Goessmann, Ph.D., LL.D., of Amherst, .

Director, Chemist and Acting Treasurer.

BOARD OF CATTLE COMMISSIONERS. Term
Expires.

Fred'k S. Osgood, D.V.S., of Boston, Chairman, . . . 1897

1896

1895

1897

1897

Chas. p. Lyman, F.R C.V.S., of Boston, Secretary,

Maurice O'Connell, D.V.S., of Holyoke, .

L. F. Herrick of Mill bury,

Charles A. Dennen of Pe^jpcrell,
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MASSACHUSETTS PATRONS OF HUSBANDRY.

Officers of the State Grange, 1895.

tl,

Master,

Overseer, .

Lecturer, .

Steward, .

Assistant Stewari

ChajDlain, .

Treasurer,

.

Secretary, .

Gate Keeper,

Pomona, .

Flora,

Ceres,

Lady Assistant Steward,

. E. D. Howe of Marlborough.

A. C. Stoddard of North Brookfield.

J. W. Stockwell of Sutton.

. E. A. Emei'son of Haverhill.

Wm. N. Howard of South Easton.

Rev. C. S. Walker of Amherst.

F. A. Harrington of Worcester.

W. C. Jewett of Worcester.

C. H. Demino' of Lanesborough.

Mrs. Elbridge Cvishman of Lakeville.

Mrs. Lizzie Huntington Sargent of Amesbury.

Mrs. Emma Eaton of Fitchburg.

Mrs. Jennie F. Williams of East Douglas.

Executive Committee.

H. A. Barton, Jr., Dalton.

C. A. Dennen, . . . Pepperell.

Geo. L. Clemence, . Southbridge.

Deputies

J. B. Pai'kin,

Geo. B. Bradley,

Geo. A. Hastings,

James Hildreth,

W. B. Barton, .

Geo. L. Ladd, .

Jas. F. AVhitcomb,

Marcellus Boynton,

Wm. N. Howard,

F. H. Stevens, .

W. H. Porter, .

H. A. Wheeler,

Mrs. Susan M. Chase,

Mrs. Mary Q. Kinsman,

. Holliston.

. Methuen.

Boylston Centre.

Liuienburg.

Dalton.

Sturbridge.

Athol.

Central Village.

South Easton.

Stow.

. Agawam.
Berlin.

. Medtield.

Ipswich.
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ANNUAL REPORT

OF THB

BoAED OF Cattle Commissioners

In accordance with Section 51 of Chapter 491 of

THE Acts of 1894.

January 10, 1895.





REPORT
OP THE

STATE BOAED OF CATTLE COMMISSIONERS.

To (he Honorable Senate and House of Jieprese}itaHves.

In accordance Avith the requirements of section 51 of chapter

491 of the Acts of the year 1894, the Board of Cattle Commis-

sioners beg to present the following report of their work for the

year 1894.

In the report which this Board presented to your honorable

body in January of last year, Avhich report was printed as House

Document No 50 of that year, we recommended, among other

things, further legislation in relation to the perfecting and codi-

fying the laws in relation to the suppression of contagious dis-

eases among domestic animals. That report was referred to the

joint committee on agriculture, and the Board was requested,

by them, to prepare a draft of a bill embodying the suggestions

made. Such a bill was drawn by this Board and submitted to

the committee at a public meeting held by it on February 7,

and was printed as House Document No. 207.

A large number of })ul)lic hearings were given by the com-

mittee on agriculture upon the matters contained in the bill sub-

mitted by this Board, and upon other bills relating to similar

matters submitted by other persons. All of the points sug-

gested in the various bills were carefully gone over in public

hearings, and were fully discussed by every person who desired

to express any views upon the matter ; and the several bills

were most carefully and exhaustiv^ely examined by the com-

mittee, who reported, March 22, 1894, a bill emliodying, with

some .sHuht changes, which will be hereafter referred to, the

bill submitted by the commission. The reported bill was

printed as House Document No. 803. This bill, after being

thoroughly considered by both branches of the Legislature,

became, with some slight clerical changes, a law, by receiving

the af)[)roval of his Excellency the Governor on the 20th day

of June, 1894, and was enacted to take effect upon its passage.

The law is chapter 491 of the Acts of the year 1894.
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Immediately upon the passage of the act the Board undertook

the organization of the wcjrk required by the new law. It first

printed a pam[)hlet edition of the act, and distributed it to the

city and town authorities, to all the inspectors and to other

interested persons throughout the Commonwealth, and copies

of the same were furnished to all persons who desired them.

Many copies were sent to the proper authorities of various

States, in response to numerous requests.

Under section 36 of this act the Board of Cattle Commission-

ers was increased from three to five meml)ers, and it was felt

by the then existing Board, that, in view of the importance of

the work before it, no important steps should be taken until

the new commissioners had been appointed. The old Board,

however, undertook the preparation of drafts of letters of

instruction, blank forms of returns, records and other similar

matter called for under the act.

On the twenty-sixth day of June his Excellency the Governor

sent to his council the name of Frederick H. Os^jood of Brook-

line, to be a member of this conmiission for the term of three

years, and the name of Leander F. Herrick of Millbury, to be

a commissioner for the term of two years. Both of these

appointments were confirmed by the governor's council on the

third day of July. The newly appointed commissioners ac-

cepted their duties and took the oath of oflice. Dr. Osgood

joined the Board at a meeting held by it on July 12, and Mr.

Herrick on July 19.

At these meetings the Board prepared and approved letters

of instruction to the city and town officers, the several Boards

of Health and the inspectors appointed under the act, upon the

duties thereby imposed upon them. At the same and subse-

quent meetings the Board examined and adopted the several

forms of letters that had been prepared, the blank forms for the

use of the insi)ectors in making the necessary returns and records

of their doings, and all other forms incident to carrying out the

provisions of the new act, copies of all of which are appended

hereto.

In accordance with the requests received by this Board from

several of the cities and towns, a form of application and per-

mit for license to slaughter neat cattle was also prepared and

approved. In order to secure uniformity in the keeping of
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these records and the making of returns, the Board prepared

and caused to be printed all of these various forms, at the

expense of the Commonwealth, and furnished them without

charge to all the proper authorities.

In 187G an act was passed providing for the appointments of

inspectors of provisions and animals intended for slaughter,

which law was substantially cmljodied in chapter 58 of the Pub-

lic Statutes. This was a permissive act, simply providing that

the mayor and aldermen of cities and the selectmen of towns

may annually appoint one or more persons, who may inspect

all provisions and animals intended for slaughter. Under this

act, which was taken advantage of by the cities and towns only

slightly, it w^as found to be impossible to organize any sys-

tematic inspection of the herds of cattle in the State, and in

1892 (chapters 195 and 400) the law was so amended as to pro-

vide that the same authorities " shall annually in the month of

April appoint one or more persons to be inspectors of provi-

sions and of animals intended for slaughter, or kept for the

production of milk." Under this latter act, hoAvever, no pen-

alty was provided for the fliilure of the cities and towns to make

the appointments required by the act, and it was found neces-

sary to again strengthen the law. Accordingly, in 1893 (chap-

ter 306) a penalty was provided for cities and towns failing to

appoint inspectors as required by law, and further, the inspectors

were, by this act and for the first time, brought under the partial

control of the Cattle Commissioners, by giving the Board the

right to make appointments where cities or towns failed to do

so, and the power to remove incompetent inspectors.

This latter act was approved May 3, 1893, and immediately

after its passage this Board undertook to collect the names

and addresses of the various inspectors ; to instruct them

in their duties, in so far as they related to the matter of the

suppression of contagious diseases among the domestic animals
;

and to see that, so far as possible, animals intended for slaughter

or kept for the production of milk were inspected as thoroughly

as circumstances would permit.

The first attempt to collect the names and address of the va-

rious inspectors was begun on May 12, 1893. U}) to about

Oct. 15, 1893, only about one-half of the cities and towns in the

Commonwealth had complied with this requirement ; so that
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upon Oct. 27, 1893, the Board issued a further order in rela-

tion to the matter, a copy of which may be found in the report

of last year (House Document No. 50). At the time the re-

port of this commission was made, last year, two hundred and

seventy-nine cities and towns had appointed inspectors in ac-

cordance with the law, and seventy-three had failed to report.

From this small beginning, and in the face of many discour-

agements, the organization of this corps of inspectors has been

developed, until now all but four of the cities and towns have

made the necessary appointments. Up to the passage of the

law of last year the interest among the inspectors in their work

was far from uniform ; since the passage of that act considera-

ble interest in the work has been manifested by them and by

most of the cities and towns throughout the State, — so much
so that it was determined to hold a convention, at which all of

the inspectors might meet with the commission and with each

other, in order that they all might have a l)etter understanding

of the work which was bein<»: done throuohout the State.

The commission accordingly called a convention, which was

held at Worcester on Thursday, the twenty-lifth day of Octo-

ber last past. This convention was attended by two hundred

and ten inspectors, representing one hundred and fifty-three

cities and towns. In addition to these inspectors and the com-

mission, there were present the secretary of the State Board of

Airriculture ; several members of the last Lesislature : the Hon.

J. H. Walker, member of Congress from Worcester ; repre-

sentatives of the sanitary live stock boards of various States

;

the veterinary adviser of the Dominion of Canada, Prof. D.

McEachran of Montreal ; veterinarians and many others inter-

ested in the work,— a numl)er reaching to fully three hundred

in all, Hon. Henry A. Marsh, mayor of the city of Worcester,

extended a cordial welcome to all of those who were present.

The meeting, although the first of its kind ever held in this

State, was very successful and profitable to the commission,

and, it is hoped, to the others who were present. A report of

the proceedings is appended hereto.

Shortly before the close of the last session of the Legislature

the commission received a letter from the State Board of Live

Stock Commissioners of Illinois, requesting the Commonwealth

to send representatives to a convention proposed to be held at
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Washington, D. C, during the month of June, which was re-

ferred to his Excellency the Governor, who instructed the sec-

retary to co-operate with the other boards in holding such a

meeting. This convention was held on June 19, 20 and 21, at

the Department of Agriculture in AVashington ; and Hon. Levi

Stockbridge, chairman, and Dr. Charles P. Lyman, secretary,

of this Board, were directed by his Excellency to attend the

convention on behalf of this Commonwealth. Many interesting

subjects were discussed ; among them tuberculosis, glanders,

and the matter of obtaining uniform State laws for the suppres-

sion and prevention of the spread of contagious and infectious

diseases among domestic animals. The papers on the subjects

and the discussions following them covered, in a very interest-

ing and instructive way, many of the questions in which this

State is now deeply interested. Among them there was a con-

sideration of the best methods of obtaining co-operative action

in the several States between which an interchange of domestic

animals is naturally and more or less constantly taking place
;

the best methods of handling and suppressing outbreaks of

glanders among horses ; and, incidental to the matter of stamp-

ing out contagious diseases, a consideration of the sul)ject of

indemnifying the owners of animals that are seized and de-

stroyed for the public good.

On the subject of tuberculosis two valuable papers were pre-

sented ; that of J. H. Kellogg, M.D., of Battle Creek, Mich.,

is a very exhaustive consideration of the subject from a sani-

tary stand-point, discussing as it does, among other things, the

existence and extent of disease among mankind and among

neat cattle, the activity of its contagious principle and the

methods by which it is spread. The second paper on the sub-

ject, by M. R. Truml)ower, V. S , of the Sanitary Live Stock

Board of Illinois, is an interesting and instructive discussion.

The remarks of Dr. D. E. Salmon, chief of the Bureau of Ani-

mal Industry, which followed these papers, are especially worthy

of attention. All of these papers and remarks contain a fund of

valuable information upon this subject. A copy of the proceed-

ings of the convention is appended to this report.

Prior to September 1 of this year all inspections of animals

suspected of being tuberculous were conducted by this Board

upon the basis of a physical examination, and the results had
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been far from satisfactory, — so much so, indeed, as to convince

them of the entire futility, and danger even, of relying further

upon this method for determining the presence of that disease

in neat cattle.

While the Board, as a board, had been proceeding in this

way, Drs. Lyman and Osgood of the Board had been making

a long series of experiments with tuberculin, for the detection of

tuberculosis among this class of animals ; and upon September

20 Dr. Osgood presented the result of these investigations to

the Board. In view of this reported experience, the Board

were satisfied that the use of tuberculin was a reliable method

of detectins: the disease amono- neat cattle ; and that the time

had arrived at which a more scientific method should be used,

both for the protection of the owners of cattle and the public,

in properly determining the existence of this disease ; and that

a plan should be adopted, if possible, for the substitution of the

tuberculin test in place of the physical examination, which had

been heretofore uniformly used. In order to do this, it was

felt that not only should animals as reported by the several

inspectors be tested with tuberculin, but that systematic regu-

lations should be promulgated and enforced throughout the State

for quarantining animals until tested ; for regulating the impor-

tation of animals from without the State ; for providing a mar-

ket, as at Watertown and Brighton, at which tested animals

might be purchased by those desiring to have them ; and for

the systematic examination of all neat cattle throughout the

State. After a most thorough and careful consideration of the

matter at this meeting. Commissioner Osgood was requested by

the Board to formulate a definite plan for the accomplishment

of these purposes. The report of this commissioner was sub-

mitted to a full meeting of the Board, held on October 4, and

was adopted by a unanimous vote. The system then adopted

embraced :
—

First. — The test, with tuberculin, of all suspected cases

reported by the local inspectors.

Second. — The regidation of the importation of all neat stock

into this Commonwealth from all points without its limits.

Third.— The quarantining of all such imported animals until

tested with tuberculin, and either condemned or certified as

sound.
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Fourth. — The establishment of regular quarantine stations,

at which all animals brought within the limits of the Common-
wealth should 1)0 delivered in quarantine.

Fifth.— The forbidding of the importation of all neat stock

within the limits of this Commonwealth, unless delivered at

these points except upon written permit to the Board.

Sixth. — The branding, in a distinct way, of all animals that

had successfully passed the tuberculin test.

Seventh. — A systematic examination, by the use of tuber-

culin, of all animals within the State, beginning with the coun-

ties of Nantucket, Dukes and Barnstable.

The first announcement of this policy was made at the conven-

tion held at Worcester, the 25th of October ; and subsequently

the Board, upon November 20, issued orders and regulations

covering the same, to take effect upon the twenty-fifth day of

November, a copy of which orders will be found appended

hereto.

Prior to the adoption of the tuberculin test by the Board, as

the best known method of examining animals suspected of being

affected with tuberculosis, the work of the commissioners in

relation to the examination of cattle consisted in keeping a

corps of inspectors throughout the State in as perfect a condi-

tion as circumstances would permit ; instructing them regarding

the interpretation and enforcement of the law, as far as it

applied to their duties in inspecting animals and slaughter

houses, or otherwise in connection with the commission ; in

directing the times at which the examinations of herds should

be made ; and in keeping proper records of the results of the

work done by them. Besides this supervisory work, in all

cases of animals reported by the several inspectors, or by other

persons, as suspected of being affected with a contagious dis-

ease, the several members of the Board made a personal exami-

nation of the suspected animals so reported, reliance always

being placed upon physical examination ; and, as a result of

such examination, each animal was either condemned as dis-

eased or freed from quarantine and certified as sound. In addi-

tion to this, the Board, as far as possi))le, inquired into such

breaches of the law as came to their attention, and took such

steps as were necessary or practical to prevent their occurrence

in the future.
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Upon the adoption of the orders, which took effect on the

25th of Novem])er, a very great addition was made to the work

of the commission. These duties may be subdivided into four

distinct heads :
—

Firfit.— The attending to the inspection of all animals re-

ported by the local inspectors as suspected, and the testing by

tuberculin of all such as are reported to be tuberculous.

Second. — The quarantining of all neat cattle which are

delivered at the quarantine stations at Watertown, Brighton or

Somerville, and the testing with tuberculin of such of them as

are not to be immediately slaughtered at the Brighton Abattoir,

or which are not to be immediately transported to points with-

out the limits of this Commonwealth, which calls for a weekly

service extending over three days.

Third.— The systematic examination with tuberculin of all

herds within the State, which includes the test by tuberculin,

the destruction of all deceased animals, the disinfecting of the

contaminated premises and the branding of all animals found

free from disease.

FoiLvtJi. — The granting of permits for the transportation of

animals from without the limits of this Commonwealth to vari-

ous points within the State, where they are immediately quar-

antined, and the testing of the same with tuberculin in the same

manner as already described.

The detail of this work and its result is fully described in the

latter portion of this report.

On the first day of October of this year the term of office of

Hon. Levi Stockbrido;e, Avho had been the chairman of this
• . . .

commission for many years, expired. At a meeting of the Board

on September 25, Professor Stockbridge announced that he had

tendered to his Excellency the Governor his resignation as

commissioner ; and his long service on the commission ended

with the appointment of Charles A. Dennen of Pepperell to be

a commissioner for the term of three years.

The Board desire to express their appreciation of the careful,

conscientious work which Professor Stockbridge has done, both

actively in the field and by his influence in shaping legislation

for the suppression of contagious diseases among the domesti-

cated animals in this State. Professor Stockbridi^e was first

appointed cattle commissioner by Governor Bullock, in August,
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1868, and, through all the changes that have taken place in this

connnission, he has served continuously as chairman of the

Board from that time until his resignation was accepted. By
the withdrawal of Professor Stockbridge the commission feel

that they have lost the services of a valual)le man, — on account

of his great experience in the work which the commission is

doing, on account of his faithful attendance to his duties, on

account of his genial disposition, and on account of the great

confidence which he insi)ired in the agricultural community and

in all others with whom he came in contact in his work.

Upon the eighteenth day of October his Excellency the Gov-
ernor sent to the council the name of Charles A. Dennen of

Pepperell, to be a commissioner for the term of three years.

His appointment was confirmed by the council on the twenty-

fifth day of October, and immediately thereafter Mr. Dennen
took the oath of office and entered upon the duties of the office.

On the same day the resignation of Professor Stockbridge was

accepted Commissioner Dennen was first present at a meet-

ino- of the Board held on October 30, and at this meetino;

the vacant chairmanship "svas filled by the unanimous election

thereto of Dr. Frederick H. Osgood.

Taking up now the several classes of work referred to here-

tofore, we submit here, first, a report upon the Avork of the

local inspectors throughout the State and the work of the com-

mission in connection with the same.

Under section 1 of chapter 491 of the year 1894, it is pro-

vided that the mayor and aldermen of cities and the selectmen

of towns shall within thirty days after the passage of this act,

and thereafter annually in the month of March, appoint one or

more persons to be inspectors of animals and provisions. These

inspectors are selected by the town and city officials, and receive

from the city or town of their appointment such compensation

as may be by them decided upon. Under the provisions of this

section there have been appointed, by three hundred and forty-

nine cities and towns, three hundred and ninety-four inspectors.

While these inspectors are required to carry out and enforce all

orders and regulations of the Board of Cattle Commissioners or

any of its members, they are not in any sense the appointees of

this Board, nor is the Board ircnerallv consulted in the matter

of their selection. The power is given to this Board to appoint
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such inspectors when the cities or towns fail to make the appoint-

ment ; and the Board is further given the power to remove any

inspector when, in its opinion, the inspector neglects or refuses

to be sworn, or properly perform the duty of his office, and

in such case the Board is given the right to appoint another

inspector in his place. While this power is vested in the Board,

it has not as yet been exercised, and therefore the inspectors

throughout the State to-da}^ are city or town appointees.

In 1894 it was demanded for the first time that the 2;eneral

occupation of the inspectors should be forwarded to the Board,

together with the name and address in each case ; and it may
not be without interest in this connection to give these. So far

as they have been received, they are as follows :
—

Farmers, ....
Veterinary surgeons, .

Cattle dealers,

Butchers, ....
Doctors of medicine, .

Health officers.

Grocers, ....
Provision dealers,

Traders, ....
Painters, ....
Chief of police, .

Cow doctors.

Blacksmiths,

Keeper, ....
Occupation not given, .

Wood and coal dealers,

The work of the inspectors in connection with the Board of

Cattle Commissioners may ])e divided into two classes : first,

the examination of animals for the detection of contasjious dis-

ease ; and, second, the inspection of carcasses of animals which

have been slaughtered under the provisions of the law. In

reo;ard to the examination of animals throuMiout the State, their

work may be again divided into two classes, — that in relation

to neat cattle and that in relation to other animals. It is the

duty of the inspectors, under the act, to make "regular and

thorough inspection of all neat cattle within the limits of their

several cities and towns." These inspections are made in such

a manner and at such times as the commission designates. In

the circular letter of "Instruction to Inspectors," which was

13G
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issued by the commission soon after the passage of the present

law, it is ordered " that two thorough examinations of all neat

cattle be made in each 3^ear,— one during October, or as soon

as possible after the animals come in from pasture ; the other

during March, or just before the animals are turned to pasture
;

they are also ordered and advised to make inspections of any

herds, or of any animals, within their district, whenever any

emergency arises, or whenever in their judgment it is better for

them to do so." Under this order the inspectors throughout

the State made examinations from time to time of suspected

animals up to the time of the regular fall inspection. This was

begun about the 1st of October, and up to December 15, at

which time the returns were required to be sent in, reports

had been received from 243 towns, covering the examination of

131,968 animals.*

In addition to this regular work, a new duty was imposed

upon the inspectors under the law of 1894, requiring them to

make, from time to time, inspections of all other domestic ani-

mals within the limits of their several cities and towns when-

ever they have knowledge or reason to suspect that such animals

are, or have been, exposed to any contagious disease. Of
these inspections the commission receive no returns except in

cases where the animal has been quarantined as suspicious.

Upon making all inspections of neat cattle, it is the duty of the

inspector, if in his opinion the animal is free from contagious

disease, to deliver to the owner or person in charge a certificate

of its wholesome condition. Copies of the form of this certifi-

cate will be found appended hereto. Under this provision, up to

December 15, there had been issued l)y such inspectors certificates

of soundness of 21,273 herds, all of the certificates, of course,

being based upon the physical examination by the inspector.

Wherever an inspector suspects, or has reason to believe, that

any animal inspected by him is affected with a contagious dis-

ease, it is made his duty to immediately quarantine the sus-

pected animal, he being given the power to do so. This power

was first given under the law of 1894
;
prior to that, all quaran-

tines had to be imposed either by the Cattle Commission or

some of its members, or by the local board,s of health. This

• The total number of neat cattle assessed ia the State in 189i is : cows, 182,477

;

other than cows, 41,059; total, 223,536.
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machinery was found cumbersome, in that it required local

boards to act as a board ; and also practically defective, because

the local authorities treated the inspector as the agent of the

Board, whereas he was an independent officer ; and consequently

most quarantines imposed were found to be imperfect. The

change in the law of last year has been found to be very bene-

ficial in correcting this evil.

The method of imposing quarantines was also changed by the

law of 1894, which required, for the first time, that the quaran-

tine should be in writing ; that a copy of the order should be

delivered to the owner or person in charge, or left at his last

and usual place of abode, or that the same should be posted

upon the premises ; thus leaving no room for doul)t in the mind

of the owner as to whether or not his animal had been placed in

quarantine. Whenever the inspector imposes a quarantine, it

is his duty to immediately send an exact copy of the order to

the Board of Cattle Commissioners, and to notify the local

board of health, at the same time, of the establishment of the

quarantine ; this gives a double check upon the work of the

inspector ; and this copy returned to the commission, with

the statement upon the reverse side, by the inspector, showing

the method of imposing the quarantine, is in itself good evidence

in any tribunal that a quarantine had been properly imposed.

In this way the work of quarantining has been thoroughly sys-

tematized. Under this power, prior to December 15, the in-

spectors have imposed quarantines and made returns of the

same to the Board as follows : neat cattle, 2,584 ; horses, 230

;

swine, 25 herds.

While the inspectors are given the power to impose quaran-

tines, they are not given the power to remove them ; all such

quarantines can only be removed by order of the local boards

of health or by the cattle commissioners. In addition to the

power given to the inspectors to impose quarantine, the local

boards of health have similar powers. The boards of health

have not generally been called upon to exercise this power

except in a few instances where horses suspected of being

glandered were concerned.

Upon the receipt by this Board of a notice of quarantine

upon any animal, it becomes the duty of the commission to act

in the matter. In view of the great mass of work coming under
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this head, the Board soon found that the matter of inspections,

by them, of suspected animals, could not be efficiently performed

unless some regular system was ado[)ted ; they were therefore

obliged to establish the rule that the commissioners should only

act in the matter of inspecting suspected cattle where the ani-

mal had been quarantined by the proper authority. This rule

was arrived at not only because of the large number of cases

which called for their personal attention, but also from the fact

that, unless the animal was securely quarantined, they were

liable, upon arriving at the place where it had been located, to

find that it had 1)een removed or that it was otherwise beyond

their reach, — this has occurred many times after travelling long

distances.

Prior to October 4, the existence of the contasfious diseases

in these animals was determined by the commission upon a

physical examination ; and, as before stated, in the cases of

tuberculosis the results were found to be exceedingly unsatis-

factory both to the commission and to the owners of the ani-

mals. The symptoms were so unevenly shown that animals

which were apparently sound were released, and in some cases

afterwards found to" be affected with the disease ; in others, ani-

mals which appeared to have the symptoms of the disease were,

after slaughter, and upon post-mortem examination, found to be

free from tuberculosis, but affected with bronchitis, pneumonia

or other non-contagious disorder ; and in this way throughout

the State a lar2:e number of mistakes occurred, notwithstanding

the fact that the greatest care was taken to prevent them. In

fact, we were simply repeating the experiences of all other

countries that had tried to do anything towards the removal of

tuberculous animals from among its herds, and we felt that the

ultimate result was sure to be extremely unsatisfactory to all

parties concerned ; and consequently, as has already been stated

in this report, the Board determined to adopt the uniform rule

of subjecting all animals suspected of being affected with tuber-

culosis to the tuberculin test.

The Board further felt, in view of the fiict that the law passed

last year provided for the payment of compensation to the own-

ers of animals so slaughtered, and placed in the hands of the

commission a considerable sum to be applied for this purpose,

that, as representing the interests of the Commonwealth us well
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as those of the farmers and the people at large, it was, while

pursuing this method, needlessly frittering away the State's

money ; because, while the State could, in the opinion of the

Board, properly and justly expend large sums of money to

eradicate this disease, any method based upon physical exami-

nation, as then pursued by the Board, would only result in the

expenditure of a considerable sum without obtaining a result

which was commensurate ; for, while the commissioners might

successfully pick out here and there throughout the various

herds in the State animals where the disease was well marked,

there were liable to be left in the same herds a large number of

incipient cases, not capable of detection by ordinary means, and

that therefore no efficient check to its spread would be made.

The Board, as has already been stated, determined, after a

most careful and exhaustive consideration of the subject, and

relying upon actual tests, to do awa}^ entirely with the physical

examination, as a method of determining in the last instance the

existence of the disease, and to suljstitute in its place the tuber-

culin test in all cases of neat cattle suspected of being affected

with tuberculosis. Under this branch of the work no animal

is so tested except where it has already been reported to the

Board by a local inspector as tuberculous, and quarantined as

gach,— the inspector, of course, relying upon phj^sical exami-

nation.

The other branch of the work of inspectors, in connection

with this Board, relates to the examination, at the time of

slaughter, of the carcasses of all neat cattle, including calves,

that are butchered throughout the State. In the report which

we submitted to your honorable body in January, 1894, we

called your attention to the fact that tuberculous cattle were

being slaughtered in different parts of the State by unprincipled

butchers, and that the meat from them was being sold to unsus-

pecting persons for food. We then also stated that in our

opinion this was one serious obstacle to the eradication of the

disease, for controlling which no adequate provision of law then

existed. We consequently recommended that some legislation

be framed to control the matter of the slaughter of cattle, and

providing for uniform inspection of the carcasses. In conse-

quence of this, sections 17-23 inclusive of the Act of 1894 were

passed, which provided briefly as follows : that all persons en-



No. 4.] CATTLE COMMISSIONERS' REPORT. 373

gaged in slaughtering neat cattle should apply to the ma3«)r

and alderman or to the selectmen for a license to conduct the

business, which should designate the class of animals to be

killed, the time at which the animals were to be slaughtered

and certain other facts relating to the business. Upon receipt

of this application, a proper license may be issued by the

city and toAvn authorities. It is then made the duty of the

local inspectors to be present at the time of the slaughter of

all neat cattle at such establishments, and to examine at

that time the carcasses of all such animals. If the carcass is

found to be free from disease, it is allowed to be sold ; other-

wise it is seized by the inspector and destroyed. In addition

to this, provision is made for the inspection of all neat cattle

slaughtered by persons not regularly engaged in the business,

it being made their duty to cause the carcass of such animals

to be inspected by one of the regular inspectors at the time of

slaughter, " unless said animal has been duly inspected, under

the provisions of this act, within six months prior to such

slauohter, and a certiticatc of health has been delivered to the

owner or person in charge thereof." The inspection herein re-

ferred to is the inspection by the local inspectors, which, as

before stated, is based upon the physical examination, and

under this provision more or less tuberculous meat will find its

way into the market.

Under the provisions for licensing slaughter houses, there is

nothing requiring that cities and towns shall make any return

to the Board of Cattle Commissioners concerning the number

of licenses issued ; and the Board would recommend that the

act be so amended as to require that each city and town shall,

on or before the first day of June in each year, make a return

to the Board of Cattle Commissioners, in such form as the Board

shall provide, giving the names and addresses of the proprietor

or proprietors of every slaughter house, canning, salting, smok-

ing or rendering estal)lishments, or of every estal)lishment used

in the manufacture of sausages or chopped meat of any kind,

which are enoaoed in the slaui>hterinoj of neat cattle ; and the

names and addresses of all of such as have made application to

slauiihter neat cattle, and the names of all of those to whom
licenses have been issued.

In General Order No. 1, issued by the Board this year, all
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ili=ipGctors were directed to make regular monthly returns, show-

ino- the number of animals that had been examined at the time

of slaughter, the number which had been found to be free from

any contagious disease, the number condemned and the causes

of the condemnations. All the information which the com-

mission now have as to which towns have complied with this

section of the law is based upon the returns made by the inspec-

tors in conformity with this order. Up to December 15 the

inspectors in 164 of the towns and cities had made returns,

showing that 39,072 had been examined, 236 of which were

condemned as being affected Avith tuberculosis.

In all cases where tuberculosis was found present, so far as

the commission is informed, the carcasses have been destroyed

or disposed of otherwise than for food, as the law requires. As
this portion of the law is entirely new, the commission has not

felt that it was wise to vigorously push prosecution for breaches

of its provisions, although in some cases, where offences have

been flagrant, prosecutions have been successfully maintained.

This whole division of the work, coming from the local inspec-

tors, entails upon the commission an amount of labor which has

been as great, if not greater, up to the ])resent time, than that

in any other branch of their duties. The returns have to be

examined and tabulated ; suspicious animals visited, examined

and disposed of under the hiw, as each occasion demands
;

numerous interviews must be held with inspectors and town

officers, coming from all parts of the State ; innumerable letters

are received connected with the special work, to many of which

careful answers must be given covering particular and peculiar

cases ; and in many other ways the efforts of this large corps of

inspectors must be directed.

Before leaving the matter of the inspectors, it should be said

that they are also given the power to inspect meats, fish, vege-

tables, fruits or provisions of all kinds throughout the limits of

their city or town, and also of veal found, offered or exposed

for sale within such limits. This work of the inspectors is con-

ducted entirely in connection with their local boards of health

;

and, while it may form a more or less considera])le portion of

their work, it is not brought under the supervision of this com-

mission, and consequently they can not make any statements

as to the nature and extent of this work.
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In addition to the large corps of local inspectors appointed

throughout the State, the Board also has under its control a

corps of agents, directly assisting them in their work of examin-

ing suspected cattle. Under section 43 of the act the Board is

given the power to "appoint from time to time such officers,

agents or assistants as are necessary or expedient to carry out

the purposes of the act."

Prior to the adoption of the tuberculin test by the Board,

this power was not exercised by the commission. As soon,

however, as they determined to use this test, it was found nec-

essary to have a corps of skilled assistants, especially drilled in

the method of using tuberculin, in order that the returns upon
which the Board are ol^liged to act should he as accurate and

reliable as it is possible to make them. They have accordingl}^,

from time to time, appointed agents and assistants for this

work, until upon December 15 there were thirty-three such

agents and assistants so a})pointed and employed by the Board,

who receive, while actually engaged in the work, their expenses

and a compensation varying from $1,50 to $5 a day.

At the time of the adoption of the tuberculin test, as the proper

method of examining all animals suspected of being tuberculous,

the Board were of the opinion that, while its efforts in this

direction, as based upon the mere examination of animals re-

ported by the inspectors to be tuberculous at isolated points

throughout the State, would result in the destruction of actually

diseased animals to a considerable extent, it would be of but

little service in really cleansing the herds of the State from the

disease ; because the animals so examined and selected for the

test were only such as appeared to show external symptoms of

the disease ; and also because the Board felt, from its experi-

ence with the test, that other animals, apparently healthy, were

being allowed to go free and spread the contagion. Thus in

the end the percentage of diseased animals would be but slightly

decreased.

They were further impressed with the fact that not only were

the public interested in the destruction of diseased animals, l)ut

the farmers and dairymen were equally interested in having, if

possible, some means of assisting them in their purchase of

cattle, so that they might be able to replace the animals de-

stroyed with others which had successfully passed the test.
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The Board, therefore, felt that the best method of protecting all

parties and eradicating the disease was only to be obtained l)y

a thorouo:h scientific examination of all neat stock throuo-hout

the State. They therefore decided to begin a systematic exami-

nation of all animals in the State, county by county ; taking

proper precaution, as fast as all the animals in each county had

been examined, destroyed or marked, to prevent, by quaran-

tine regulations, the importation within its limits of animals

which had not already been so examined.

In determining where they would begin this work, they took

into consideration the natural conditions of the State ; and,

feeling that the seaboard formed of itself a practical quarantine

from the importation of animals, they determined to begin with

counties bordering on the sea. They first, therefore, selected

Nantucket, Dukes and Barnstable. The reason which led to

the selection of these counties, only, in their first order, was

that they are comparatively small, contain but few animals,

presumably as healthy as any in the State, and that the small

appropriation would be practically exhausted by the time the

examination of the cattle within these limits could be completed.

Accordingly, as a part of their general order of November

20, which is hereto appended, they issued General Order No. 5,

relating solely to those counties. This order briefl}^ quarantines

all neat cattle within the counties until examined, requires that

all the cattle M'ithin the limits shall be subjected to the tuber-

culin test, and forbids the bringing into these counties any neat

stock which has not been branded by the commission as free

from tuberculosis.

This order was imposed at the same time the State was quar-

antined, and the regular S3'stematic examination and l)randing of

cattle at Brighton, AVatertown and Somerville was introduced.

In this way, not only were these counties freed from the disease

by the eradication of all sources of contagion within their limits,

but at the same time the inhabitants of these counties were fur-

nished with a market where they could be sure of purcliasing

animals which have successfully passed the tuberculin test. At

the time of making this report the commission have completed

the examination under this order of all animals in the island of

Nantucket, and they are very glad to say that the result in the
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island has been very satisfactory ; that of six hundred and

sixty-five animals examined only six have been found diseased,

and this disease was found in the bodies of animals which had

either been imported to Nantucket from the main land or in

those that had been in cohabitation with such animals ; and

that, while the farmers had lost so few cattle, it has apparently

resulted in a considerable increase in the value of their stock,

as the cattle there are now held at prices nearly thirty-three per

cent, hiiiher than before this examination was be^un.

The field work was placed in charge of Commissioner Den-

nen, who with a corps of eight assistants went to Nantucket,

and, after conferring with the local inspector, divided the island

into sections, selected for convenience, having due regard to the

distribution of the cattle as far as could be ascertained. The

examination of every animal on the island was then proceeded

with, following minutely the detail given in this report under

the head of the tuberculin test.

One of the main difficulties which has been met with by the

commission is that of obtaining a sufficient number of compe-

tent men to perform the work in the field. The Board has

always followed the plan of selecting only such persons as are

thoroughly competent, and who have had considerable previous

experience in the application of the test. It should be remem-

bered that a carefully conducted post-mortem examination is

made upon the l)ody of every animal which is condemned and

killed ; and the Board are very happy to say that these exam-

inations have demonstrated the high quality of the work per-

formed by these agents.

The commission has heard complaints from time to time that

not only were they sulijecting the animals to a new and unusual

test, but that they were being condemned by men of inexperi-

ence, and that the owners were suftering from the mistakes of

these agents. An examination of the method pursued by the

Board will show to any such persons that these complaints are

without foundation. Not only is the greatest care used, as

already stated, in selecting the agents to apply the test, but in

no case have the agents passed upon the existence of the dis-

eases or condemned the animal as a result of the test. These

agents simply tabulate the result of their own work, and in all
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cases this is examined and checked by the commission, the ex-

istence of the disease being always determined hy it, and the

condemnation order issued by some one of its members.

Brighton and Watertown.

The Board, as a part of this systematic endeavor to stamp

out tuberculosis in the State, has also undertaken to regulate

the sale of neat stock brought within its limits, so as to insure,

as far as circumstances permit, that such cattle are free from

tuberculosis.

The animals which are brought into this State for sale are

delivered here in two w^ays ; a majority of them, in the opinion

of the Board, are brought in by the several transportation lines,

the larger proportion being delivered at the markets at Water-

town and Brighton. In addition to these there are, of course,

a consideral)le number of cattle driven into the State on the

hoof, to be delivered at various points, concerning which, up

to November 25, there were no records.

As far back as 1892 this Board were in receipt of frequent

reports that neat stock brought to the Brighton and Watertown

markets for sale within a very short time thereafter showed

themselves to be tuberculous, and so, worthless for beef or dairy

purposes ; although it w^as claimed that the buyers of this stock

had paid good prices, and had endeavored, as far as circum-

stances would permit, to ascertain their soundness before sale.

The Board was requested to examine into the matter, and ascer-

tain if it was not possible for them to establish some system for

the protection of those desiring to buy such stock, so that they

might be assured, as far as possible, that the stock so purchased

by them in this market was free from tuberculosis. The Board,

recognizing the reasonableness of this request and the impor-

tance of the work, has made every possible endeavor to assure

the health of the animals sold at these markets. The matter

was referred to in the report filed by this commission last year

;

and again the commission desire to state that thc}^ have been

greatly assisted by the hearty co-operation of the Board of

Health of the city of Boston and the town of Watertown.

Prior to the report of last year, both of these boards appointed

a special inspector, to be at these markets and examine all cattle

offered for sale thereat. In addition to this, at the request of
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this Board, during the early part of the present year, the Board

of Health of the city of Boston appointed an additional inspector

at Brighton, to assure the prompt and thorough examination

of the stock; notwithstanding which this office continued to l)e

in receipt of complaints from buyers that the neat stock pur-

chased at these markets was still found to be more or less tuber-

culous. It had been therefore pretty thoroughly demonstrated

to the satisfaction of this Board hy something more than two

years of actual experience that the health of the stock sold

thereat could not be determined to any appreciable degree by

means of physical examinations.

With the adoption of the tuberculin test the Board determined

to inaugurate if possible some practical method, whereby all of

the cattle coming to these markets should be subjected to that

test before being offered for sale. Whether or not, in view

of the circumstances under which these animals have to be

examined, such a result can be obtained by the tuberculin test

still remains to be proved.

In connection with this use of tuberculin at these markets, it

should be remembered that the test is a purely scientific method

of determining the existence of the disease by measuring the

reactions caused by its injection, as shown by the temperature

of the animal at given periods after the inoculation.

In the case of an animal under normal conditions, where it is

free from excitement, where it is only being fed at the times

designated by the person ap})lying the test, where it is allowed

to drink water only under the same circumstances, — in fact,

where all conditions are entirely within control of the examiner,

the temperature table shows a regular and consecutive variation,

which can be relied upon to determine the result. Like every

other scientific test, experience shows that a manifold number

of unforeseen conditions may come in to complicate the result

;

and it is only after a careful study of these conditions and a

thorough consideration of the effect produced by them that

their values can be eliminated in arriving at a satisfactory

result. The whole experience of the commission with tuber-

culin has shown this to be true ; and the}^ have found that, while

animals under a normal condition, when subjected to this test,

will always show a well-defined result, upon which the existence

or the non-existence of the disease can be practically demon-
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strated, other animals, when subjected to abnormal conditions,

will so far vary the results as to materially complicate the prob-

lem of determining the existence of the disease.

This scientific method, it must be remembered, is compara-

tively new ; and, while it has been carefully studied in its nor-

mal aspects and under more ordinary conditions, the nature and

effect of abnormal conditions cannot as yet be thoroughly tab-

ulated. Hence it is that while in the opinion of this Board

tuberculin is a reliable test under ordinary conditions, extra-

ordinary conditions, frequently unknown to the person apply-

ing it, so far complicate the matter as to cause errors to creep

into a certain extent, which errors, in the opinion of tlie Board,

are not due to the tuberculin, but to the unapprecialile cir-

cumstances. While this agent as a test of the existence of

tuberculosis has been used to a considerable extent by other

scientists and l)oards doing the same work, under normal con-

ditions, l)ut little is known as to the effect upon it of the ab-

normal conditions met with at these markets ; and the Board

cannot, therefore, rely upon the researches of others, but must

depend entirely upon its own experience in the field in giving

to these extraneous circumstances their proper place in deter-

mining the result in any given case. There has been no field

where the effect of the environment has been so much felt as in

the matter of the application of this test to neat stocli brought

into the stock yards at Brighton and Watertown.

The cattle whicli are sold at these marlcets are not resident

cattle, but are brought to it from more or less distant jjoints, a

great proportion of them coming from without the limits of the

Commonwealth. As these cattle are brought there for the pur-

pose of sale, it goes without question that they are not delivered

at the market except at as near to the time of sale as circum-

stances will permit, the owners not desiring to incur any una-

voidable expense for care and food. The commission have

therefore endeavored to arrange that the quarantine shall cover

the shortest possible period of time that an application of this

test will permit. These cattle are collected from different locali-

ties and brought together for the first time. They have been

put into crowded cars, have suffered the excitement attending

an unusual journey, have prol)ably received their food and

Water at irregular periods, and iu every possible way have been
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subjected to conditions utterly foreign to their ordinary exist-

ence. Neat stock are not mere machines, but are excitable

animals, materially affected by unusual conditions. Another

significant fact in relation to the cows brought to these markets

is that they generally are or are about to be new milch ; and it

is within the knowledge of all who have had practical experi-

ence in this direction that this greatly increases their nervous

sensibilities, and experiment shows that this actually has a

direct effect upon their internal temperatures. Added to this

is the fact that great popular interest has been shown in the

matter of the tests applied at Brighton or Watertown, and that

consequently at the time when these animals are being exam-

ined there is usually a large crowd of interested and curious

people present, wdio are anxious to thoroughly understand the

test and its workinsr in the field.

Although the commission, even with its slight experience,

has recognized the fact that the presence of these spectators

has to a greater or less extent rendered it more difficult to

obtain satisfactory results, they have felt that the public should

be accorded every opportunity to witness their methods and the

effect of tuberculin upon the animals subjected to the test ; and

they have, therefore, accorded to all persons who desired every

reasonable opportunity to watch the proceedings throughout

their several stages. An examination of the tests at these mar-

kets has i)roved to the satisfaction of the commission that all

of these abnormal conditions have very materially complicated

the temperature tables, as a result of which they have made a

few mistakes in arriving at their conclusions.

The first test of cattle at Brighton and Watertown, under

the circular of November 20, was made upon the twenty-first

day of November, and has continued weekly since that date.

The examinations begin about Tuesday noon and continue until

Thursday evening of each w^eek, the entire time of Commis-

sioner Herrick being given to this work in the field upon these

days, as is a portion of the time of two other commissioners.

Another full day of Commissioner Herrick's time is consumed

at the office in attending to the business resulting from those

examinations. In addition to this, the Board employs some

ten or twelve assistants in performing the tests and in the vari-

ous parts of the work.
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The result of the work at these markets is shown in the fol-

lowino; table :
—

Brighton, Watertown and Somerville.
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permits for 166 animals. All of the animals which have entered

the State under these permits have been placed in quarantine

and examined. All were found free from tuberculosis.

In considering all the statistics based upon the work resulting

from the general orders of November 20, it must be remem-

bered that they have been in practical operation but a short

time, and that the figures are based upon not more than about

one month's experience.

Summary.

Whole number of neat cattle reported by inspectors and by others

under section 29, chapter 491, Acts of 1894, 3,295

Whole number of neat cattle examined at Brighton, Watertown
and Somerville, 1,432

Whole number of neat cattle examined in Nantucket, . , . 665

Total, .... - 6,394

Of these all were examined with tuberculin, as a result of which there

were found tuberculous—
From inspectors and others, 810, or about 24.58 per cent.

From Brighton examinations, 89, or about 6.21 per cent.

From Nantucket examinations, 6, or about .9 j)er cent.

In considering these results, it should be remembered that

among the first lot are a great number of animals that were

selected by the inspectors, upon physical examination, as being

suspicious, so that it is not right to consider the per cent,

indicative of the probable extent of tuberculosis among the

herds of the State.

The fiijures coming from the examinations made at the mar-

kets are valuable, for they show, almost absolutely, the whole

number of the diseased animals ; and they are the first reliable

statistics of the kind ever obtained, so far as we are aware,

under any similar conditions.

Nantucket is the only part of the State that has as yet been

examined, herd by herd, taking in all of the animals. The

results are exceedingly satisfactory, but, inasmuch as the ani-

mals here are naturally isolated, the result cannot be consid-

ered as an indication of the average percentage of the disease

in the rest of the State.
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"TUBERCULOSIS."

Tiilierculosis in cattle is a subject of equal importance, not

only to the agriculturist but to the public generally. Its eradi-

cation from the animals from which we derive so large a portion

of our nutrition is of the utmost importance from the stand-

point of public health. The insidious nature of the disease

has much to do with the comparative slowness with which pro-

fessional and public attention has been directed to it.

In the middle ages tuberculosis in animals was recognized as

contagious, and laws were passed prohil)iting the use of the

carcass for food, which laws have remained in force in Italy and

Spain up to the present time. In the sixteenth century it was

confounded with syphilis, and at the end of the eighteenth

century with glanders. The propagation by contagion in herds

was recorded in Germany by Ruhling in 1774 and by Krunitz

in 1787, and more recently by Spincla, Zanngers and others.

In France the same was claimed by Fromag, Huzard, Lafosse,

Dupont and Crucel.

The manifest tendency of the disease to run in families, and

to develop under special unwholesome conditions of life, serves

to weaken the belief in contagion, and in central and western

Europe such belief had become practically extinct among medi-

cal men, when their attention was recalled to the subject by

scientific inoculation of tuberculosis in rabbits and guinea pigs

by Villemin in 1865.

No practical addition to our knowledge of the disease was

made until Koch discovered in 1882 the bacillus tul^erculosis,

since which the identity of the disease in man and animals has

been fully established.

Prevalence.

Owing to the facts that up to within a very short time we

have been unal)le to make a reasonably sure diagnosis, and that

we have had no systematic inspection of our abattoirs and

slau2:hter houses, there arc no avaihible statistics as to the

prevalence in our immediate vicinity. All we can do is to

reason by analogy from such statistics as are obtainable. The

following abattoir statistics, showing the percentage of tuber-

culous animals, are of value in this connection : Prussia, 6.3
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per cent. ; Berlin, 12 per cent. ; Dresden, 14.4 i)er cent. ;

Bromberg, 26.2 per cent. ; Upper Silesia, 9.5 per cent. ; Mid-

lothian, 20 per cent. ; Yorkshire, Eng., 22.8 per cent. ; Dur-

ham, Eng., 18.7 per cent. ; London, 25 per cent.

In England, during an outbreak of contagious pleuro-

pneumonia, extending over a period of sixteen months (1890-

91), there were slaughtered as being afl'ected, or having been

exposed, 12,000 animals, all of which, under the direction of

the department of agriculture, were subjected to a critical post-

moitem examination by skilled veterinary surgeons for the

purpose of ascertaining the prevalence of tuberculosis, from

which were derived the following results : cows, 1G.09 per

cent. ; bulls, 1.53 per cent. ; cattle over one year, 2.77 per

cent. ; cattle under one year, 1.2 per cent. Of the 12,000

examined, 12.2 per cent, were found tuberculous. In some

herds the rate was as high as 75 per cent., and only a few herds

were entirely free. Earl Spencer's herd of Jerseys, contain-

ing twenty odd animals, were tested by tuberculin, and all

reacted. Post-mortem examination of the entire herd con-

firmed the diagnosis. (Report P. H. Brice, M. S. (P.)*)

At a recent conference of the sanitary association of Scot-

land, Professor Wright presented estimates that tuberculosis

in cows causes an annual loss to the owners of dairy stock in

Scotland of £440,000 sterling, or $2,200,000. (Veterinary

Journal, page 391, November, 1893.)

Professor Jansen of Tokio Veterinary School, in his report

of the contagious diseases of the domestic animals in Japan,

says it has never been witnessed among domestic cattle, though

it prevails among those imported into the country, especially

in the Devons, Ayrshires, Americans and their crossings with

the indigenous breed. Accordinjy to the abattoir statistics, he

says fifty per cent, of the American cattle and their crossings

are tuberculous. (Flemming's Journal, page 45, January,

1894.)

Any reliable estimate of the percentage of tuberculous ani-

mals in a iriven area can not be given, for reasons before men-

tioned ; but that it exists to an alarming extent none deny.

From our experience the percentage is varialjle in different

herds, bearing a direct ratio to the surroundings and con-

ditions under which such animals have been perpetuated and
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kept. In one instance a herd of five cows, kept especially to

furnish the children with a pure milk supply, all reacted, and

the post-mortem examination showed that they were tubercu-

lous. In a herd of sixty-four animals, carefully selected, and

kept under apparently the best conditions for a private milk

supply, sixty of the sixty-four reacted, all of Avhich were

killed, and the post-mortem examination confirmed the cor-

rectness of the diagnosis.

In the examination of a herd of 23 animals 17 were condemned.
k(
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The prevalence of consumption in the human being is so well

recognized that it is not necessary to set down here, at length,

any statistics. The mortality of human beings throughout the

world from all causes shows of the entire death rate one in

every seven is from consumption. While this is the general

average throughout the world, statistics show that this rate is

greatly increased in special occupations and among special

classes of people, and further shows that the denser the i)opu-

lation the greater is the percentage of deaths from tuberculosis.

An excellent table of this sort has been prepared by Dr.

Lasneau in the statistics of 662 cities in France, which show

that the closer the people are packed together in cities the more

frequent is this disease. These tables show the number of per-

sons annually dying from consumption out of every one thou-

sand inhabitants in cities of diftereut populations as follows :
—

95 cities with less than 5,000 inliabitants, .... 1.81 per cent.

332 cities of between 5,000 and 10,000 inhabitants, . 2.16 per cent.

127 cities of between 10,000 and 20,000 inhabitants, . 2 71 per cent.

60 cities of between 20,000 and 30.000 inhabitants, . 2.88 per cent.

46 cities of between 30,000 and 100,000 inhabitants, . 3.05 per cent.

11 cities of between 100,000 and 430,000 inhabitants, . 3.65 per cent.

Paris, with 2,224,704, inhabitants, 4 91 per cent.

This table shows that this disease is more frequent where the

population is denser, and where, therefore, the inhabitants are

subjected to poor sanitary conditions.

Public Health.

The danger to the public health from the prevalence of tulier-

culosis in our neat cattle is due to the fact that when the flesh

or milk from such animals is consumed by man it may, by the

introduction of the irerm, transmit the disease.

Direct experiment with the milk or meat of tul)erculous

animals cannot he made upon man, but such, however, have

been made upon the lower animal, conclusively showing its

infectious character. Among many hundred that have been

made the following may serve as an example :
—

Hiershberger inoculated rabbits in the abdominal cavity with

the milk from thirty-nine tuberculous cows, in which the udder

was sound, and produced tuberculosis in fourteen cases. Bangs

inoculated from sixty-three tuberculous cows, selected for their
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sound udders, and found the milk of nine of them infected. A
careful microscopic examination revealed tuberculosis in the

udders of three of the cows, leaving six that gave infected milk,

in which, even after death, and with all scientific appliances, no

tuberculosis could be found in the udder. Another case is

recorded where the owner of a very valual^le herd of cattle,

finding that a large proportion of them were tuberculous, with-

drew his milk from the market and used it for fattening his

pigs, of which he had a large number. The result was that the

pigs, almost without exception, Ijecame so infected with the

disease that it was necessary to slaughter the whole herd.

An example of this came under the direct observation of the

Board, where thirteen animals were quarantined on a farm

removed from all other animals, and which had responded to

the tulierculin test. These animals were used for experimental

purposes during the past eight months, among which experi-

ments one was the feeding of milk to four calves, which had

been demonstrated to be free from disease, by the test. The

calves have since been slaughtered and found to be tuberculous.

The communication of the disease from cattle to man can

only be shown by accidental cases, many of which have been

recorded. Doctor Treom describes the poor, emaciated, dis-

eased animals furnished to the tribes of north-western Indians,

— how they eat the liver, tallow and entrails, raw and fresh,

and how the carcass is dried, pounded, packed in skin to be

eaten later uncooked, even though these animals died of dis-

ease. The Indian mortality of consumption is fifty per cent,

of all deaths, at several points; while at Crow Creek, Dak.,

fifty out of the total Indian population of twelve hundred die

yearly of consumption and scrofula. (1 Amer. Practitioner,

quoted by Law, ibid., page 131; 2 Holder, Medical Record,

Aug. 13, 1892, quoted by Law, 2*6 ^f?., page 131. Scrofula is

usually of tuberculous origin. L.) Dr. Washington Mat-

thews spent twenty-one years among the Indians. He states

that their food is the primary cause of tuberculosis among

them, and that when the supply of fresh beef is liberal the

death rate from consumption is highest. (Census of 1880.)

The question of infection of tuberculosis being conveyed by

the milk is often of even greater importance than is infection by

flesh. Doctor Brush, who is a physician and cattle breeder,
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in his paper on the "Coincident geographical clistrilnition of

dairy cattle and tuberculosis," read before the New York State

Medical Society, Feb. 5, 1894, calls attention to the fact that

in lands like Egypt the indigenous inhabitants retain immunity

while associating for a long time with consumptive immigrants
;

while on the other hand, in regions like Australia and the

Sandwich Islands the inhabitants have become infected after

the introduction of dairy cattle. The best dairy cattle breeds,

he argues, are the tubercular breeds, while others not classed

as dairy cattle are exempt from tuberculosis, owing to their

vigor and health. Again, in all dairy countries the prevalence

of tubercular consumption is a settled fact, while the only coun-

tries at all in doubt are those where the dairy products are sup-

plied from other sources than our domestic cow. Referring to

China, he spoke of the pure Chinese as a people who did not

use milk, while the Tartars in that country were meat and milk

consumers ; and therefore the observations of medical men are

confusing, and they confess that they cannot understand why
the disease prevails among the dominant Tartar class, and not

among the poorer Chinese, who, according to all preconceived

notions, ought to be tubercular. The doctor then contrasts the

conditions in Spain and Morocco, where the climatic condi-

tions are about the same: "Morocco, where there are no

European dairy cows, is exempt from tuberculosis ; while in

Spain and Portugal, where dairying is carried on in the

European style, tuberculosis prevails."

The danoer from the use of meat of tuberculous animals

is small in comparison with the danger from milk, owing

largely to the fact that beef before being eaten is subjected

to a greater or less degree of heat, whereas milk is taken

largely in its natural form, and is used generally in the un-

cooked state. This, however, cannot be said of all the prod-

ucts of the dairy, the butter and cheese being fully as danger-

ous as the milk. To what extent the milk of tuberculous

animals contains the bacilli of consumption is an exceedingly

difficult question. One fact is, however, absolutely certain,

that the bacillus has not infrequently been found in such milk.

Reasoning from this stand-point, we must believe that the dan-

ger is considerable with milk from tuberculous cows, and should

never be used. Numerous experiments have been made by
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scientific observers, proving that the milk is often afiected,

even thouali the disease has shown no localization in the milk

glands.

Hirschberger experimented with the milk from twenty tuber-

culous cows, and in fifty-five per cent, of all the samples exper-

imented with he found the bacillus of tuberculosis.

Dr. Demme records the case of four infants in the Child's

Hospital at Berne, the issue of sound parents, without any

tuberculous ancestry, that died of intestinal and mesenteric

tuberculosis, as the result of feeding on the unsterilized milk

of tuberculous cows. They were the only cases in which he

was able to exclude the possibility of other causes of the dis-

ease, but in these he was satisfied that the milk was alone to

blame. (Law : Cornell University, Experiment Station, Bulle-

tin 65, page 137.)

The infant son of a college mate of one of us, a comparatively

strong and healthy child of twenty-one months, visited his uncle

for a week. While there he drank the unsterilized milk of a

cow which was soon after condemned and killed in a state of

generalized tuberculosis. A few weeks after his return, the

child began to fail, and died three months after the fatal visit,

a mere skeleton, with tabes mesenterica, or consumption of the

bowels. Both of the child's grandfathers had died of tubercu-

losis wdien over sixty years of age, as well as two grand-aunts

and one grand-uncle. The child never saw but one of these,

and him but two or three times, and for short intervals only.

A second child brought up on sterilized milk is in robust health.

Both parents are in excellent health. (Private letter to J. L. H.

;

also reported by Law, ibid., page 137.)

In the practice of Dr. Stang of Amorback, a well-developed

five-year-old boy, from sound parents, whose ancestors on both

sides were free from hereditary taint, succumbed after a few

weeks' illness, with acute miliary tuberculosis of the lungs and

enlarged mesenteric glands. A short time before, the parents

had their family cow killed, and found her the victim of ad-

vanced pulmonary tuberculosis. (Law : Cornell University,

Experiment Station, Bulletin 65, page 137.)

In the spring of 1890, Dr. Gage, city physician of Lowell,

Mass., had as a patient an infant which died of tubercular

meningitis. Its parents were healthy and surroundings good.
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It had never been fed on anything but the milk of a single cow.

The cow's milk was microscopically examined, and found to

contain the bacillus tuberculosis. Guinea pigs inoculated Avith

her milk developed the same disease. A second child fed upon

the same milk was developing symptoms similar to those dis-

covered in the child that died. Dr. Gage could find no way to

prevent the sale of the milk, unless he bought and paid for the

cow out of his own pocket. So far as he knew, she was still

being used as a milk supply a year later. (Ernst: Hearing

before Committee on Public Health, Mass. Leg. of 1891;

Publications Massachusetts Society Promotion Agriculture,

page 19.)

May 30, 1879, a cow died of generalized tuberculosis in

Providence, R. I., the lungs, most of the abdominal viscera,

muscular tissue and udder being tuberculous. The milk had

been used in the ftimily. In August the baby was taken sick,

and died in seven weeks of tubercular menino-itis. Post mor-

tern showed tubercular deposits in the membranes covering

the brain and some in the lungs. Two years later a two-year-

old child in the same family died of tubercular bronchitis ; and

seven years later a nine-year-old boy, "delicate" for years,

died of " quick" consumption. So far as known, the family on

both sides were rugged and healthy. (Ernst: Report to

Massachusetts Society Promotion Agriculture.)

Olliver, at a meeting of the Academic de Medicine of Paris,

stated that a patient of his, a young woman twenty years old,

of vicrorous health and without constitutional troul)le, had acute

tubercular meningitis (inflammation of the membranes of the

brain, of tubercular origin). She had been educated at a

boarding-school where thirteen pupils had been ill with, and

six had died of, tuberculosis within a few months. The milk

supplied to the school was from cows kept on the place. Upon
examination, these animals were found to have tubercular ulcers

upon their udders, and .after being slaughtered were found to be

generally tuberculous. (Bacteriological World, August, 1891,

translated from Allgem. Med. Cent. Zeit. ; also La Semaine

Medical, Paris, Feb. 25, 1802.

Tuberculosis localized in the mammary gland is of not un-

common occurrence in cattle. Milk from such animals is found

to contain the bacilli, and is capable of i:)roducing the disease.
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Unlike other affections of the mammary gland, tuberculosis

does not at once change the appearance and quality of the milk

secreted. It is a fact that for months after the disease has

appeared in the gland the milk is to all appearances normal,

and may be sold and consumed without arousing the least sus-

picion. Authorities are, however, not fully agreed as to whether

the milk from tubercular cows in which the udder is not involved

should be considered dangerous ; but the results of experiment

have been positive in a large number of cases where no recog-

nizable disease of the udder was manifest.

Professor Ernst and Dr. Peters, from the result of their ex-

periments, conducted under the most exacting conditions and

with every possible precaution against contamination, found

that the proportion of positive results in a lot of cows affected

with a high degree of general tuberculosis was eighty per cent.
;

in a lot affected with only a moderate degree, sixty-six per

cent. ; and in a lot in which the disease was localized in the

lungs, thirty-three per cent.

The bacilli could only be demonstrated microscopically in one

specimen of the milk, showing that inoculation experiments are

the most certain guide as to whether the milk is infectious or

not. In conclusion Dr. Ernst says :
—

First, and emphatically, that the milk from cows affected with

tuberculosis in any part of the body may contain the virus of

the disease.

Second. — That there is no ground for the assertion that

there must be a lesion of the udder before the milk can contain

the infection of tu])erculosis.

Third.— That, on the contrary, the bacilli of tuberculosis

are present, but with no discoverable udder lesions.*

In Bulletin No. o of the United States Bureau of Animal

Industry (1893) is the report of the inoculation of guinea pigs

with milk from six tuberculous cows, where the udder was not

visibly diseased, in which positive results were obtained in two

cases and negative in four. J. J. McKenzie reports forty per

cent, contained bacilli in animals where no lesions could be

found in the udder by post-mortem examination.

Some authorities, however, still contend that the udder is

diseased when the milk is infected, but that the disease escapes

* Many of the preceding examples are collected in Vermont Bulletin No. 42,
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observation. However this may be, if such is the case, the

mere fact that the udder may be diseased and the disease not

recognizable simply casts suspicion upon all milk from tuber-

culous animals. When we consider, therefore, the prevalence

of tuberculosis among our cattle, and take into account the

hidden character of the disease, a certain amount of suspicion

rests upon all milk while these conditions exist.

The State Board of Health of New York, in its recent report

on this matter, says :
—

There can no longer be a reasonable doubt that tuberculous cattle

are extensively distributed through the dairies of the State, forming

centres of infection in their respective herds ; that the milk from such

cattle is bad, and, in many cases, though not acting perniciously upon

all who partake of it, is still sufficiently dangerous to warrant as

earnest precautions and as effective prophylactic measures as in the

case of small pox, typhoid and cholera.

While this Board does not for a moment contend that animal

tuberculosis is the main cause of consumption in the human
family, it is, however, an element of danger that should be

removed.

The Tubeeculin Test.

As so many descriptions of tuberculin and the method of

using it as a diagnostic agent in tuberculosis among neat cattle

have been recently published by the agricultural experiment sta-

tions throughout the various States and in the newspapers from

Maine to California, it hardly seems to be desiral)le in this report

to give a minute descrii)tion of its nature and manufacture.

Briefly speaking, tuberculin is a product of the bacillus tuber-

culosis. It is prepared by making what is known in the labor-

atory as a pure culture of the bacillus in a proper fluid medium.

These cultivated bacilli are allowed to grow for a certain lenirth

of time, during which they produce their peculiar product,

which is known as tuberculin. This tuberculin mixes with the

medium in which the bacilli have been grown, and at this stage

the fluid is sterilized, that is to say, it is subjected to a tem-

perature of 212° F. for a sufficient length of time, to absolutely

kill any germs that may be in it. The mixture is then put into

a porcelain filter, which is not unlike a rather large candle in

appearance. The contents of the filter are then, in a proper
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way, subjected to an exhaust pressure of sufficient force to strain

the purely fluid parts of the contents out through the porcelain.

This filtered fluid does not contain any of the bacilli. The fluid

is next proper!}" evaporated, which drives ofl' the surplus water

and concentrates the tuberculin. When this concentration

reaches a certain point the fluid is carefully bottled, under con-

ditions which absolutely prevent the introduction of any germ,

in order that it may be kept unchanged. When the fluid is to

be used it is properly diluted to a certain standard and again

carefully bottled.

In making the test, a very small quantity of this tuberculin

is injected under the skin of the animal, three drops of the

concentrated tuberculin, or thirty drops of a ten per cent, solu-

tion, from whence it immediately enters the blood. Experience

has shown— and this is the value of the test— that if this very

small dose is injected into an animal which already has tuber-

culosis, it is sufficient to produce a fever in the animal ; that if

the animal is free from tuberculosis,— that is, if the living

bacilli of tuberculosis are not in its system, — the dose injected

is not sufficient in quantity to make any impression whatever,

and is promptly eliminated.

Whether or not the fever has been created in a given animal

by the tuberculin is demonstrated by the proper use of the

clinical thermometer and a careful study of the tabulated results

obtained ; and so accurate are its results, that we have been

able to make hundreds of consecutive examinations upon ani-

mals, under ordinary farm conditions, without a single error.

Our method of making the test is invariable : a sufficient num-
ber of preliminary examinations are made with the thermometer

to ascertain accurately the normal temperature of the given

animal, these examinations being made at, as nearly as possible,

the same time of day in all cases. The normal temperatures

having been ascertained and recorded, the injection of tuber»

culin is made in the evening. Eleven hours after the injection

w^e commence taking and recording the trial temperatures.

These are taken each two hours until the test is finished. The
time required to properly complete this part of the test varies

considerably ; it may roughly be stated ai: from six to thirty

hours, with an average of about twelve hours. It may be of

interest to show the behavior of the thermometer in one of these
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cases, as recorded upon the clinical chart such as is commonly
used in the work of this Board. Such a chart is as follows : —

TIME
OF DAY

107'
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U
3 105'

<
OC 104'

u
Q.

2 103U
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102'
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100

CLINICAL CHART.
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ence in usino; tuberculin, as a diao^nostic aofent amons: neat

cattle, is universally and emphatically in its favor, there are

those who, upon the slightest sort of experience or upon theo-

retical grounds, or upon no grounds whatever, condemn it as

being so uncertain in its action that it is practically useless

;

and they advance the most senseless arguments to defend this

position, as, for example, "Koch, when he invented tubercu-

lin, did not intend it for this work, but as a cure for consump-

tion in human being^s " This is true; but when it w^as beino^

•used for this purpose so largely, just after its discovery, it was

noticed that in every consumptive patient to wdiich the agent

was administered there was a decided rise in temperature after

a few hours.

This fact was seized upon by Professor Gutman of the Vet-

erinary Institute of Dorpat, Russia, who experimented with the

asrent on cattle, and found the hiirh reaction in tubercular a7ii-

7nals to be fullv as constant ; since which time tuberculin has

been used with almost uniform satisfaction in the detection of

tuberculosis in cattle. "Bollinger says tuberculin is a most

valuable aid to diagnosis in the case of cattle suspected of tuber-

culosis." (London Veterinary Journal, February, 1891.)

Satisfactory results have been reported by the imperial sani-

tary office of Berlin, by the Toulouse Veterinary School and by

the Copenhagen Veterinary School.

The Beliiium minister of ao'riculture issued a circular Nov.

22, 1892, giving official sanction to test inoculation for tuber-

culosis. Professor Dukerhorf says :
" The results are absolute

and gratifying, and show that tuberculin is a reliable agent for

determining the presence of tuberculosis in cattle." (Journal

Comparative Medicine, October, 1892, page 637.)

The conclusions arrived at by the Paris Congress of 1893 for

the study of tuberculosis were: "That, notwithstanding the

negative results, which are happily very rare, it is an undeni-

able fact that the use of tuberculin constitutes by far the best

means of detecting the existence of tuberculosis in the domestic

animals." (Page 411, F. Journal, December, 1893.)

The value oftuberculin as a diagnostic agent in our own country

is vouched for by the Bureau of Animal Industry, Professor Law
of Cornell, Professor Pierson of the University of Pennsylvania,

Drs. Peters, Faust and Cooper Curtis, inspectors for the New



No. 4.] CATTLE COMMISSIONERS' EEPORT. 397

York State Board of Health, and J. J. McKensie of the Pro-

vincial Board of Health. The experiment stations of Canada,

Vermont, New York, New Jersey, Pennsylvania, Virginia, Wis-

consin and Minnesota have used it with convincing results.

Quotations might be made from the reports of many investiga-

tors, American and foreign ; but the following, taken from the

Vermont Bulletin No. 42, may suffice :
—

'
' AVe shall now stop publishing reports on tuberculin in the

Berlin Veterinary Weekly unless they contain some new facts

or views. Since the publication of the reports of the extensive

experiments of the royal health office, we may regard the ques-

tion of the value of tuberculin in the diagnosis of tuberculosis

of cattle as settled. The proof which has been presented to our

readers is more than sufficient. The results are absolute and

gratifying, and show that tuberculin is a reliable agent for de-

termining the presence of tuberculosis in cattle."

It will therefore readily be seen that the use of tuberculin as

a means of detecting the existence of tuberculosis in cattle has

become general, notwithstanding the fact that for the purpose

for which it was originally intended it has fallen into entire

disuse.

It is only comparatively a few years (1882) since the fact was

discovered and generally accepted that tuberculosis— that is,

consumption— is a contagious disease, and that it is due in all

cases to the presence of a particular germ, the bacillus tuber-

culosis.

Among people who have not given the matter of this disease

any special study or attention, there is a misapprehension to a

greater or less extent as to the nature of the disease and its con-

tagion. In order that a given subject may become afflicted with

tuberculosis, generally speaking, there must be two conditions
;

first, the presence of the bacillus ; and, second, a receptive con-

dition of the individual. No matter what the condition of the

individual is, it is impossible to have the disease unless the germ

is present. Practically speaking, it is also true that in a great

majority of cases the presence of the germ will not produce the

disease unless the subject is in a condition which is favorable to

the orermination of the bacillus. Because of the existence of

the germ, we are enabled to determine, by the use of tubercu-

lin, the presence of the disease in the individual.
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While the commission, by destroying tuberculous animals,

are removing the sources of contagion, and thus to a greater

or less extent removing the dangers of causing consumption

among human beings, from the very fiict that this same disease

exists in human beings, where the same methods cannot be pur-

sued, no system for eradicating the disease can be perfect

unless the other element in producing this disease is also con-

sidered and dealt with ; that is, not only should the animals

which are aiHicted with this disease be destroyed, but methods

should be adopted which shall reduce to a minimum the number

of animals which are in the receptive condition.

Experience has shown that sound, healthy cattle may l)e in

the presence of the germ without contracting the disease

;

whereas other animals, subjected to the same conditions and

presumably not subjected to any greater amount of this conta-

gious principle, have become well-marked cases of tuberculosis.

The reason for this is plain that it is due to the condition of the

animal exposed to the contagion. If, therefore, greater care is

taken to preserve the general vigor of neat stock, it will have a

very material effect upon the percentage of tuberculous animals

throughout the Commonwealth. It must be remembered in

this connection that, scientifically speaking, tuberculosis or

consumption is, except in possibly extremely rare cases, not

directly inherited. Theoretically speaking, therefore, every

animal which is born, if the conditions are otherwise equal, is

given an equal opportunity of escaping this disease ; but the

great difficulty with this is, that if the calves are born from

tuberculous parents two conditions are apt to be present : first,

that their orijanisms lack visfor, because the constitution of the

parents has been sapped by the presence of this disease in

them ; and, second, because from the moment of their birth,

when weak, not only from their inherited condition, but from

the mere fact of their tender age, they are exposed to the

influence of the contagious germs present in the body of the

mother ; hence it is that such a large number of cases of tuber-

culosis are apparently inherited, and hence the danger of

breeding: from tuberculous stock.

Another large class of tuberculous patients comes from the

treatment of animals in dairies, due to not observing proper sani-

tary arrangements ; not taking sufficient care as to the quality
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and quantity of the air which the stock is allowed to breathe

;

not givino- them sufficient sun-light and exercise ; feeding the

animals with too large a quantity of stimulating grain, in order

that the milk supply may be increased to its utmost limit ; by

too frequent breeding ; and all causes of a like nature which

tend to reduce the vigor of the parent stock. The reasons why
the neat stock in this State is subjected to these conditions,

which we have before referred to, is principally due to the fact

that a large proportion of the stock in the State is kept for

dairy purposes, where the owner desires to make them yield as

large an annual profit both in milk and calves as possible.

Having this one object in view, and without a due considera-

tion of the effect of this upon the health of the stock, the dairymen

have been for years advised to treat the animals in the way be-

fore described. It is another noteworthy fact that tuberculous

cows are exceedingly apt to yield large quantities of milk ; and,

as this is the object for which a great proportion of the cows

are kept, it follows that the calves of these diseased animals

are very apt to be the ones that are reared for future dairy pur-

poses.

It is another fact of comparatively recent discovery, but of

undoubted truth, that the use of milk and meat from diseased

animals as food is a source of a probable large proportion of

the consumption which exists in mankind.

The difficulties of the situation from the stand-point of the

veterinarian have heretofore centred around the fact that many
animals having every appearance of perfect health, with bright

eyes, smooth coats, good appetites, giving large quantities of

milk or putting on fat easily,— in fact, performing all their func-

tions apparently perfectly,— were very frequently found in the

slaughter houses or, when they died from accident, to be tuber-

culous ; and it was a well-known fact that an animal might be

tuberculous and still not present the slightest external symp-

toms of it to the most skilled observer. Under these circum-

stances, it was obvious that, in the light of the experience at

that time, unless all the animals in the herd where tuberculosis

was known to exist were killed, there could be no certainty

that all of the centres of contagion in that herd would be

removed.

These were the conditions at the time when the peculiar
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property of tuberculin, to which we have already referred,

was discovered. In view of the manifold difficulties and errors

which arose with the use of the physical test, it does not seem

to be a oood aro;ument to sav that tuberculin should not be

used as a test because it is occasionally found to cause an error

in the diagnosis ; nor should this fact, if fact it be, be allowed

to interfere with its general use in proper hands, as a means

of identifying tuberculous animals. Any intelligent man must

readily agree with the commission in thinking that it is better

that an occasional animal which is free from the disease should

be destroyed (as the law provides that when an animal is de-

stroyed, and is found, upon post-mortem examination, to be free

from the disease for which it was condemned, the owner shall

receive a reasonable sum from the Commonwealth) than that

many of those having the disease should be allowed to live to

sow the germs of this incurable disease broadcast, not only

among others of their kind, but among human beings. There

is no doubt whatever that very many of the errors which have

been charged to tuberculin should rather be placed to the lack

of experience, errors in judgment, or the occasional careless-

ness of those making the tests. This is to be expected. It is

an inseparable condition attending the situation, which, as the

experience ripens and extends, will become a factor of less and

less importance, because it will be of less frequent occurrence,

and should be thoroughly considered before attempting to ar-

rive at the conclusion that the remedy is valueless.

Before leaving the subject of tuberculin and its application

in the field as a means of determining the existence of tubercu-

losis, it may be of value in this connection to consider some of

the objections which have been raised against it.

The commission is not unmindful of the fact that the a})plica-

tion of this test to the extent that it has been used in Massa-

chusetts is comparatively new, that it has been used in localities

throughout the State more or less scattered, and where the com-

munities have not followed closely the several steps which have

led up to its adoption, and they are, therefore, not surprised

that its introduction into general use has met with diverse

opinions as to its merits. The commission, however, is very

glad to say that, as a whole, its adoption has met with popular

approval ; that by far the greater number of criticisms have
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been in favor of the method established ; not only have favor-

able criticisms been met with throughout the length and breadth

of this Commonwealth, but the matter has been followed out

with keen interest in the adjoining States, and has there met

the almost universal commendation. The criticisms have usu-

ally come from persons not having a full knowledge of the

sul^ject, or from those who, owning apparently healthy stock

which have not indicated the slightest external symptoms of

being tubercular, and which are apparently performing all the

functions of their lives with at least their normal regularity,

have had such cattle, after being tested with this agent, con-

demned and killed as tuberculous. It is not to be wondered

at that such persons should look with considerable doubt upon

the efficiency of an agent which was apparently robbing them

of their property.

It is now proposed to briefly take up some of those objec-

tions to the use of tuberculin which have recently been put

forward, and to answer the argument contained in them.

Arguments.

It is said, "The intelligent physician of to-day does not

need tuberculin or any other drug to enable him to make a cor-

rect diagnosis of tuberculous disease in the human subject ;

"

from which it is argued that there is no need to use the agent

for this purpose in the bovine species.

This is a fallacious argument, for it is not true that the intel-

ligent physician of to-day can in all cases correctly diagnose

the existence of tuberculosis in the human being by means of

a physical examination. Tuberculosis, whether in the human
being or in animals, is a germ disease, and may be located in any

organ or tissue of the body ; it is true that in perhaps a majority

of the cases the lungs are aflected, and that it is a comparatively

easy matter to diagnose a case of pulmonary tuberculosis. Un-
der these circumstances, with a human being, the practitioner

is able, by using the stethoscope, to accurately examine all

parts of the chest and the action of the different respiratory

movements at his own will ; he has to deal with a voluntary

agent, who is able to assist him in his work very materially.

Such an agent can be directed to breathe in, to breathe out, to

arrest the motion of breathing, to couirh when he is asked, to
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make different sounds, and to otherwise exercise the functions

of his hmo-s and vocal cliords. In addition to this, it is a

simple matter for the practitioner to obtain specimens of the

sputum, which may then be easily subjected to a laljoratory

examination, that the presence of the bacillus may be deter-

mined ; in other words, every facility is given to the practitioner

to assist him in properly arriving at a conclusion. If, however,

the seat of the disease is in other portions of the body, as, for

instance, in some of the organs contained within the abdominal

cavity, it is oftentimes very much more difficult to arrive at a

positive diagnosis ; in fact, cases have gone on for years, and

have been treated l>y skilled practitioners for dyspepsia and

other intestinal disorders, and not until after a post-mortem

examination has it been known that the origin of the trouble

was tuberculosis.

When, however, the examiner turns from the human being

to the animal, an entirely different problem is presented. Here

affain actual experience has shown that it is only in a portion

of the cases that the disease takes the form of pulmonary tuber-

culosis. Even in this case the examiner is met with a multi-

tude of obstacles. He has not an intelligent voluntary agent

to deal with, wdio can assist him in his examination by any of

the methods before described. The examination of the lungs

is made much more difficult because these organs are deeply

seated, covered by large masses of flesh, and the whole body is

closely covered with hair.

In addition to this, experience has shown that, while in a

very large number of cases the disease is firmly estal^lished,

yet the evidence of it in the lungs may be so slight as to make

it impossible for the examiner, under the conditions presented,

to detect its existence. In fact, the lungs of a neat creature

must be very considerably diseased before the fact can be ascer-

tained by physical examination.

The commission has found, upon post-mortem examination,

animals with well-marked lesions of tul)erculosis in various

parts of the body, while the lungs were entirely free. An
extremely instructive case of this sort was met with recently.

An animal responded to the tuberculin test, and was condemned.

Upon post-mortem examination the only lesion of the disease

which could be detected was situated underneath the skin,
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deeply along the outer side of the left hind leg, extending from

the gambrel to the pastern joint. Here numerous collections

of the peculiar product of the disease were found scattered over

the entire length described. In this case, for instance, it would

have been impossible to pronounce the animal a case of tuber-

culosis had it not been for the tuberculin.

Another argument frequently adduced against the use of

tuberculin is that the disease is not any more prevalent to-day

than it was fifty years ago. What the conclusion is to be drawn

from this statement, it is difficult to say. It is not claimed by

the commission that the tuberculin is a proper agent because of

the increased prevalence of the disease ; but, even if the disease

does not exist to-day any more than it did fifty years ago,

there is no reason why every effort should not be made to seek

out and remove that which does exist, now that science has

placed means for doing so in our hands. In regard to the state-

ment of the existence of the disease, as compared with fifty

years ago, it is impossible to say whether it is true or false.

No reliable statistics have ever existed, or do exist, to show the

prevalence of this disease among animals ; and it is only since

the discovery of the peculiar faculty of tuberculin that the

problem of eradicating the disease from among neat cattle could

be seriously considered.

If tuberculin is as efficient as this commission, and others

who have used it in large quantities, believe it to be, it simply

puts in our hands an accurate means of determining the exis-

tence of the disease. As this ao-ent has not been used before,

and as its use has proved conclusively that the disease may exist

to a marked extent in animals which show no external symp-

toms of it, it is not a proper comparison to place its declarations

beside those coming from a simple })hysical examination, except

to say that it is a much more reliable method in determining the

existence of the disease.

Another argument used against tuberculin and the present

policy of the State in endeavoring to eradicate the disease by

the destruction of the centres of contaaion, is contained in the

statement that, " while tuberculosis was on the increase (in the

bovine race), consumption, the same disease in the human race,

was on the decrease."

In the first place, as there have never been any statistics, it is
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impossible to say whether or not tuberculosis is on the increase

in the bovine race. We are simply finding more cases of it

because we are using a better means of detecting it.

It is true, however, that in certain localities statistics show

that the percentage of deaths from consumption in the human
race are on the decrease. The cause for this decrease is ap-

parent to any person who has properly studied the problem.

Statistics show that the deaths from consumption in these locali-

ties (where statistics have been accurately kept) were for a cer-

tain* time on the increase, and then within very recent years

they began to decrease. This decrease was coincident with the

adoption by boards of health and other proper authorities of the

theory of the contagiousness of the disorder, and the consequent

strenuous efforts made to eliminate this element of its spread by

scattering broadcast among the people full information as to the

better methods of preventing the extension of contagious dis-

eases and of maintaining health. The fact that, with the adop-

tion of this view and these methods, this most insidious disease

has commenced to decrease in frequency, is most encouraging.

It is further stated (as an argument against the eradication

of this disease by the methods adopted by the commission ) that

"In three of the Southern cities, where milk is used but little

as a beverage, and consequently, to follow the arguments of the

commissioners and scientists, the death rate from consumption

should be low, it was 162 in Nashville, 144 in Charleston and

121 in New Orleans,— greater than in many of the largest milk-

consuming centres of the North." This is based upon the

erroneous supposition that it is claimed by this commission and

those interested in this work that the source of consumption is

in all cases directly traceable to the use of milk. This is one

of the many sources of infection. It is a mere distrilDuter of the

germs of contagion, and, as has already been stated, in order to

produce the disease there must be a receptive condition of the

individual. Conditions of life in the South are far different

from those in the North ; and until all of the different condi-

tions have been carefully studied and given their proper place

in the consideration, the mere statement of the percentage of

death rates within the limits of these Southern cities is of no

value whatever.

It is further stated that " the germ or tuberculosis is pos-
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sesscd of great vitality, and the thorough disinfection of barns

is an impossibility ; as a result, as has already been the experi-

ence of some, when barns are restocked the disease will in all

likelihood spread afresh. What use, then, in spending enor-

mous sums of money and burdening the State with an expense

that will not result in permanent good ?
"

No fair deduction can be drawn from these facts, because,

until the new stock which are put into such barns have been

proved to be free from the disease by the use of tuberculin or

other proper method, which has never yet been adopted, it is

impossible to say whether the existence of the disease in the

stock is due to the germs contained in the building or is already

in the body of the new animals which have been introduced.

It must be remembered that this work is comparatively new,

and it has not been proved that it is impossible to properly dis-

infect buildings so as to remove the germs. Not Only is the

Board endeavoring to eradicate the sources of contagion by

the destruction of the animals aftected, but it is also endeavor-

ing to disinfect the premises where the contagion has been

found and from which all the diseased animals have been

removed. As a matter of fact, within the experience of mem-
bers of the commission it has happened that a large herd of

cattle were examined with tuberculin ; that a number of the

animals, being all that were found diseased, were removed and

killed ; that the barns were thoroughly disinfected ; and that

the animals which had been destroyed were replaced from time

to time by others which had been subjected to the tuberculin

test, and found to be sound, before being allowed to enter the

stal)le. After a period of nine months the entire herd was

again examined with tuberculin, and not a single case of tuber-

culosis was found among them.

It has further been stated, by a person of some prominence

in the veterinary profession, that "the real tuberculosis is

only found in a few worn-out cows. For years such cows

have been killed whenever found, and it does not necessitate

any injection or other test to spot them. I venture to say that

no cow that has been killed by the State agents for the past

year has been a sufferer from tuberculosis."

If '
' the real tuberculosis is only found in a few worn-out

cows," it is true that it does not necessitate any injection or
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other test to " spot them." Such cases are simple, and a per-

son having no more than a small amount of skill may easily

detect them by physical examination. That the statement is

not true, however, will be at once granted by any person who
has given this matter any attention, for they must be satisfied,

as a matter of principle, that any germ disease must have its

incipient and earl}^ stages.

As to the statement that " no cow which has been killed by
the State agents the past year has been a sufterer from tuber-

culosis," statistics of the commission absolutely show its falsity.

In the first place, up to the fourth day of October of this year

all animals killed were condemned upon a physical exami-

nation ; and yet this writer admits that tuberculosis may be

determined by such physical examination. As to those which

have been killed relying upon tuberculin as a test, any person

who has followed out the work of the commission and has been

present at the post-mortem examinations (which are always

performed publicly) can attest to the incorrectness of this

statement. The public are always oflered every facility to be

present at the post-mortem examinations ; in fact, the owners

of the majority of the cattle that have been killed have them-

selves, or through their agents, been present; and the com-

mission is very glad to say that in all but a few of the instances

it has been able to clearly demonstrate to the satisfaction of

such owners, who are clearly the persons most interested in

proving the inaccuracy of the test, that the disease has been

present and sufficiently well marked to be recognized by the

ordinary individual with the ordinary means of observation

;

and the commission has had in its experience many cases where

it has been obliged to destroy neat stock of persons who were,

up to that time, most hostile to the use of this test, who, hav-

ing been present at the post-mortem examinations, and seeing

for themselves the internal evidences of the disease, have

become its strongest advocates.

Another argument against the use of tuberculin is a statement

as to its inaccuracy, based upon the earlier work of this com-

mission in testing animals brouoht into the Briohtou and Water-

town markets for sale. It is true, as has been shown previously

in this report, that mistakes were made in condemning the ani-

mals there, based upon the tuberculin test ; but this error was
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not due to tuberculin, but to other causes which have been

ah'eacly discussed.

Another ar<>ument adduced against the use of this ajrent is.

*' Some who are as good authority as any declare the injection

of tul)erculin to be dangerous, as well as useless." We have

already shown that it is not useless in detecting the disease

;

that it is dangerous is yet to be shown by actual facts. With
the thousands and thousands of doses of tuberculin that have

been used in this way in this State and through this country

and in Europe during the past four years, there is yet to come
the first authentic account of any injury that has been done with

it to healthy animals, when its use has been in competent hands.

A statement of this importance should not be given weight un-

less it is accompanied with facts proving* its accuracy. No such

facts have ever yet been brought forward by any person; and

these statements usually emanate from sources that have given

the matter but little attention. An examination of the method

by which tuberculin .is prepared will show that it is impossible

for it to produce the disease, and that it has not done so, the

experience of the commission and many others in the field have

clearly proved.

It is further said, "To kill a good, healthy cow, because it

may have a small tubercle the size of a pea somewhere in the

system, is worse than a blunder." Can it be said that a cow
which is tuberculous, though there may be but "one tubercle

the size of a pea," is a good, healthy cow, and incapable of dis-

seminating the disease to others? Tuberculosis is a contagious

disease, and if an animal has one tubercle in it, who will say

that the blood is not already contaminated ? Experience has

satisfied this commission that there is but one course to pursue,

and that is to destroy all of the animals in which tuberculosis

is present, regardless of the degree.

It is further said that '
' The worst thing that can be said

about the tuberculin test is that it is no judge of the degree of
the disease, and that, while its indications are correct in a great

majority of cases, it frequently says that the disease exists when
it is in such an incipient form that the animals are apparently

well and capable, under usual conditions, for many years of

useful service." The use of the tuberculin is merely for the

purpose of detecting the existence of the disease ; in the opinion
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of the commission, the de^rree of the disease is of no impor-

tance. An animal where the disease is present is not capable,

in the opinion of the Board, of any years of uspful service. To

be sure, it may live for years, it may perform its ordinary func-

tions to a profitable extent, if the owner is allowed to sell its

products, Imt it is nevertheless a source of menace to the health

of the community. There is, therefore, but one course to pur-

sue Avith such an animal, and that is to destroy it.

A great majority of the objections to the work of the com-

mission in connection with the destruction of animals is based

upon the question of what remuneration the owner shall receive

for the animal destroyed. This question will be taken up at

length in another portion of the report.

Milk from Tuberculous Cows.

One of the main purposes indirectly to be accomplished by

the work which the commission is now doing in destroying

tuberculous cattle is to purify the milk supply of the State.

Some complaints have come to the attention of the commission

in relation to the milk supply of the State in its relation to

tuberculosis, which are worthy of attention. It is said,

** Why, then, should the tillers of the soil be taken during their

dull moments of toil and placed in the balances with the entire

remainder of the State's individual wealth, and so be made to

stand one-half the loss of their cows, and also taxed to help

the State pay the other half, and at the same time allow any

kind of milk sent into the State from other States for general

family use ? Is our tuberculosis any more deadly than that of

Vermont or New Hampshire, or does Massachusetts owe her

farmers a grudge, and intend to put them into the pauper

list?"

So far as this complaint is intended to apply to the work of the

Cattle Commission, they can only say that directly the whole mat-

ter is without their control. There is no law in this State which

puts into the hands of the Board of Cattle Commissioners the

ri2:ht to regulate the sale of milk within this Commonwealth,

whether such milk be derived from cows within the State, or

whether it be brought, as milk, into the State, having been

derived from cattle without its limits. The question of the

regulation of the milk supply within this State, in connection
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with tuberculosis, is a matter worthy of the attention of your

honorable body.

So far as this Board is aware, the only restrictions placed

upon the sale of milk are those in connection with its being up

to a certain standard in quality. This matter is entirely within

the control of the boards of health, and the Board of Cattle

Commissioners have nothing to do with it. There is no law in

this State regulating; the sale of milk from tuberculous ani-

mals, and no steps have been taken heretofore by the State to

test milk sold in the markets for the purposes of ascertaining

whether it contains the germs of tuberculosis ; that such milk,

derived from a tuberculous cow, may contain such germs, has

been demonstrated beyond question ; and that it thus may be a

source of danger to the public health is equally true.

As a practical question, it is extremely difficult to ascertain

surely in an}' given specimen of milk whether or not the bacilli

are present. There are two methods used for testing milk for

these germs, — one a microscopic examination of the milk, the

other the inoculation of other animals, usually guinea pigs, with

specimens of the milk, to see whether they will develop the

disorder. It is impossible to test the milk of this State, in any

appreciable quantity in comparison with the daily consumption,

in either of these ways ; and the only practical method of assur-

ing the delivery of milk that is free from tuberculosis is to go

to the fountain head of the matter, and see that the cows from

which the milk is derived are themselves free from disease.

As this commission has no control over the cattle without the

limits of the Commonwealth, it naturally follows that, as the law

is to-day, it can only purify that portion of the milk supply

which is derived from the cows within the limits of the Com-

monwealth ; and there is, therefore, a great deal of justice in

the complaint that, while the dairymen of this State are sub-

jected to a rigorous inspection of their cattle, which will in the

end insure the production of milk that is free from the germs

of tuberculosis, it is also true that large quantities of milk is

being sold in this State from cows over which the State has no

control, because they are kept outside its limits, and which are

as likelv to be tuberculous as are the cows of ^Massachusetts.

If the work of the commission is to continue, as it is now

carried on, it may be said that it is not unlikely that the milk

brought from without the limits of the State will be even more
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liable to be contaminated than it is at present ; because, under

the quarantine orders now established, all neat cattle brought

into this State from without its limits, except those that are in

transit or for purposes of immediate slaughter, are subjected to

a rigorous examination, which results, if they prove to be tuber-

culous, in their destruction without compensation. As a conse-

quence, only the better class of cattle from the neighboring

States are being brou2:ht into this State for sale. Assuming

that the averao;e condition of the cows in the neighboring: States

is the same as throughout this Commonwealth, the natural re-

sult of this will be that the poorer cattle, including the known
consumptives, will be left at home, to become to some extent

the natural sources of our foreign milk supply.

A careful consideration of this matter will show that no abso-

lute protection in this direction can be afforded to our people

unless the sale of milk and similar products within this State,

but derived from animals from without its limits, is regulated

in some more efficient manner.

One difficulty of this problem is the question of how far any

proper regulation to correct this evil would be an unlawful

interference with interstate commerce. The possibilities of suc-

cessfully enacting such a law is shown by the fact that the

supreme court of the United States has recently sustained the

law of this Commonwealth regulating the sale within its limits

of oleomargarine colored in imitation of butter which has been

manufactured without its limits.*

On the other hand, the difficulty of the problem may be

appreciated by considering the fact that the same court held that

the following statute of Indiana was unconstitutional, as an un-

lawful interference with interstate commerce, f

Section 1. Be it enacted by the General Assembly of the State of

Indiana^ That it shall be unlawful to sell, or offer or expose for sale,

in any incorporated city within this state, beef, mutton, veal, lamb or

pork for human food, except as hereinafter provided, which has not

been inspected alive within the county by an inspector or his deputy

duly appointed by the authorities of said county in which such beef,

mutton, veal or pork is intended for consumption, and fouud by such

inspector to be pure, healthy and merchantable ; and for every such

offence the accused, after conviction, shall be fined not more than two

hundred dollars nor less than ten dollars.

* Commonwealth v. Plumley, December, 1894 f Miuuesota v. Barber, 136 U. S. 313.
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Glanders.

While the main work of the commission has been devoted to

tuberculosis, considerable work has also been done on the mat-

ter of glanders and farcy. Almost the entire time of Commis-

sioner O'Connell has been consumed in going over the State in

response to the numerous calls of the local inspectors and others

to examine reported cases of glanders and farcy. The method

pursued in the case of this disease is the same as heretofore.

During the past year the office has received reports of two

hundred and thirty animals suspected of being affected with

glanders or farcy. All of these have been attended to, and as

a result one hundred and sixty animals have been condemned

and destroyed. This disease has been found in the past year in

the foliowi no- cities and towns :
—

Amesbuiy,

Arlington,

Ashland,

Bedford,

Belmont,

Boston,

Brookline,

Brockton,

Cambridge,

Canton,

Chelmslbrd,

Chelsea,

Chicopee,

Concord,

Dudley,

East I^ridgewater,

Evei'ett,

Enfield,

Foxborough,

Franklin,

Gardner,

Grafton,

Greenfield,

Harvard,

Haverhill,

Holyoke,

Hopkinton,

Huntington,

Lawrence,

Leominster,

Lexington,

Ludlow,

Lynn,

Maiden,

Marlborough,

Melrose,

Methuen,

Mill bury,

Needham,
Newton,

Northampton,

Northborough,

North Westport,

Norwood,

Peabody,

Rock Bottom,

Salem, S
Somerset,

Somerville,

Stoneham,

Stoughton,

Southbridge,

Springfield,

Stow,

Swampscott,

Taunton,

Tewksbury,

Westborough,

AVest Boylston,

West Bridgewater,

Westport,

Whitman,

Worcester.

In the report of the commission of last jear the attention of

the Legislature was called to the fact that there was no adequate

provision for inspecting animals suspected of being affected with

glanders or farcy, the law of that time as to the inspection of

animals applying only to tuberculous cattle ; and they recom-

mended that the law be changed so as to direct that the local
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inspectors of cattle should also examine any horses that for any

reason they may at any time suspect of having glanders or

farcy. This recommendation was favorably acted u})on by the

Legislature, and was incorporated in section 4 of the Acts of

1894, which provided that the inspectors "shall also make,

from time to time, inspections of all other domestic animals

within the limits of their several cities and towns, whenever

they have knowledge or reason to suspect that such animals are

afl'ected with or have been exposed to any contagious disease ;

"

and the Board feel that the fact that glanders is now reported

from a larger number of localities is because the local inspec-

tors have been on the lookout for this disease. The owners of

horses killed as being glandered receive no compensation for

animals destroyed, the law in this respect being the same this

year as heretofore.

The great difficulty in getting rid of glanders lies in the

fact that it does not always declare its presence in the animal

certainly and surely, and that, even when an animal is known
to be affected, he is not reported or otherwise safely disposed

of, because he is very frequently able to work satisfactorily,

and the owner does not care to become a public benefactor to

the extent of the amount invested in the animal. This, how-

ever, probably always arises because the danger to the lives and

property of others is not fully appreciated by him. There is

considerable reason for believing that before much longer, and

by the help of an agent called mallein, we shall be able to make
as safe and sure a diagnosis in the presence of this disease as

we are now able to make in the presence of tuberculosis ; and

when this time comes, as it probably will in the very near

future, this problem will become infinitely less complex, and we
shall be able to afford Massachusetts horse owners a practical

immunity from a disease which has for years been a very costly

one to them.

There have been no outbreaks in this State, so far as the

Board has knowledge, of other diseases mentioned in the act,

except some small amount of hog cholera, of which twenty-five

outbreaks in as many herds have been reported and quarantined.

Whenever notice of an outbreak of this kind is received, a letter

is written to the inspector of the town in which it has occurred,
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giving him full directions as to how the herd should be man-

aged. The sick animals are ordered to be carefully separated

from the diseased ones, certain other sanitary precautions are

advised, and the matter is then left to the management of the

local inspector and the owner of the herd in which the out-

breaks have occurred. As this is a cural)le disease, the commis-

sion believes that such a procedure as this one is all that is

required.

Laboratory.

Since October, 1892, the Board have constantly felt the need

of having a pathological examination made of certain portions

of animals that have been sent to them from the diflerent

inspectors throughout the State
;
questions that could not be

answered except as a result of laboratory examinations of such

portions ; and it has been their custom since that time to refer

all questions of this sort to Professor Whitney at the patholog-

ical laboratory of the Harvard Medical School. As the work

has iione on, the number of these examinations that it was

found necessary to have made increased considerably, so much

so that under former arrangements the entailed expense was

becoming considerable. In view of this fact, together with the

fact that a orgeat deal of valuable time was lost in sendino;

specimens over to the laboratory and in receiving replies con-

cerning them, it was determined by the Board to establish a

laboratory which should be entirely under its own control, and

the third floor of the building in which their offices are located

was obtained, and has been fitted up for this purpose.

Payment for Animals Destroyed.

One of the most important provisions in the law enacted by

the Legislature in 1894 relates to the payment of compensation

to the owners of neat stock which are destroyed by order of

this Board as afl'ected w^ith tuberculosis. This provision in-

volves a radical change in the policy of the State in these

matters, growing out of a better understanding of the hardships

which the ao^ricultural citizens of this State miaht sufier when

radical measures for the suppression of this disease were put

into operation, in consequence of the enactment of the law of

1894. The portion of the law of 1894 relating to this matter
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is contained in section 45 of chapter 491 of the Acts of 1894,

which is as follows :
—

When the board of cattle commissioners or any of its members, by

au examination of a case of contagious disease among domestic

animals, becomes satisfied that the public good requires it, such board

or commissioner shall cause such animal or animals affected therewith

to be securely isolated, at the expense of the owner, or shall cause it

or them to be killed without appraisal or payment. Such order of

killing shall be in writing and may be directed to the board of health,

inspector, or other person, and shall contain such direction as to

the examination and disposal of the carcass, and the cleansing and

disinfecting of the premises where such animal was condemned, as

such board or commission shall deem expedient. A reasonable sum

may be paid out of the treasury of the Commonwealth for the

expense of such killing and burial. If it shall subsequently appear,

upon post-mortem examination or otherwise, that such animal was

free from the disease for which it was condemned, a reasonable sum

therefor shall be paid to the owner thereof by the Commonwealth :

provided, however, that whenever any cattle afflicted with the disease

of tuberculosis are killed under the provisions of this section, one-half

of the value thereof at the time of slaughter for food or milk pur-

poses, and Avithout taking into consideration the existence of such

disease, shall be paid to the owner thereof out of the treasury of the

Commonwealth, if such animal has been within the state six months

continuously prior to its being killed, provided such person shall not

have, prior thereto, wilfully concealed the existence of tuberculosis,

or by act or wilful neglect contributed to the spread of such disease.

The portion of this section which provides for the payment

of tuberculous animals without taking into consideration the

existence of the disease was new to the laws of this Common-
wealth. As this act came into operation the 20th of last June,

this report of the commission also embraces a period from Dec.

15, 1893, to June 20, 1894, when it was operating under a

law, being chapter 306 of the Acts of 1893, w^hich provided,

in section 2 ,
—

When any member of the board of cattle commissioners, by an ex-

amination of a case of contagious disease among domestic animals,

becomes satisfied that the public good requires it, he shall cause such

animals to be securely isolated at the expense of the owner, or he

shall cause them to be killed without appraisal or payment ; but may
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pay the owner or any otlier person an equitable sum for the killing

and burial thereof, and ma}' also pay a reasonable sum for the ani-

mal destroyed, should it ai)pear by post-mortem examination or other

wise that said animal was free from the disease for which it was con-

demned.

Under this law of 1893, which specifically included tul3er-

culosis as among contagious diseases, the entire work of the

commission in this matter was in response to calls from the

local inspectors to examine animals which were reported as

quarantined, suspected of being diseased. In this way it con-

demned as tuberculous 529 animals, for which no compensation

was paid to the owner. Since the passage of the act of 1894 the

commission has approved the payment for 810 cattle, condemned

and destroyed as tuberculous, in the total sum of $15,280.45,

making an average payment of $18.86 per head. As this was

simply the payment of one-half of the value for milk or beef

purposes, which had either been agreed upon or valued by arbi-

trators, as provided in the act, it means that the total actual

value for milk or beef purposes of these animals was $37.72,

and that the dift'erence between this value and that paid by the

State, on the theory that the animals at the time of slaughter

are worth to the owner their value for milk or beef purposes,

has been borne by the owner of the animals destroyed.

This section of the law of 1894 is somewhat restricted in

the matter of the payment of compensation, and, as this com-

mission has experienced in its application in the field more or

less misunderstanding as to its meaning, and under what cir-

cumstances the owner receives compensation, it feels that it

should make an explanation as to the construction placed upon

it by the commission in practice.

It must be remembered, as before stated, that prior to the

passage of this act no compensation under any circumstances

was paid to the owner for animals destroyed as affected with

anv of the contagious diseases mentioned in the act.

The act of 1894 leaves the law, in all cases except tuberculo-

sis, unchanged ; and therefore, in case of animals destroyed as

affected with any of the other diseases mentioned in the act,

there is no appraisal, and the owner receives from the Com-

monwealth no compensation ; as, for instance, in the case of a

horse destroyed as affected with glanders or farcy, no discretion
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is vested in the commission, and in no case does the owner of

such animal receive any payment for such animal, even though

the horse may be one of great value, no matter how long he

may have been owned within the State, or how innocent such

person may have been in its purchase, or how careful he may
have b(^en to guard against its exposure to such contagion.

As to all cases, however, of animals destroyed under the

provisions of this act where it is subsequently shown by post-

mortem examination or otherwise that the animal condemned

was not afflicted with the disease for which it was destroyed,

the owner receives the actual value of it from the Common-
wealth. While this provision for payment of the actual value

of such animal has been the law for two years prior to the

passage of the 1894 act, no provision was made in these acts

as to how the owner could recover the value of such an animal

if the commission or one of its members maintained that the

animal was diseased. The commission in its report of last year

therefore recommend that some simple provision be made
which should give the owner the right to appeal from the

decision of this Board, and have the matter of the existence of

the disease determined by a disinterested tribunal. An ade-

quate provision for this purpose was therefore made in section

46 of this act, by a petition to the superior court ; and thus

every person is given a fair opportunity to appeal from this

Board to determine in every case whether any animal de-

stroyed by it is actually diseased or not. The commission

deem it important that the existence of this provision be kept

in mind, l)ecause, since the adoption of the tuberculin test by

it, which has been discussed in this report, complaints have

been brought to the attention of the commission that it is usino;

an unreliable test, and, relying solely upon it, animals which

are in fact entirely free from the disease are being killed, and

that thus the owner is receiving only half of its value for

limited purposes, or even in some cases no value whatever
;
yet

no owner of any animal destroyed has, up to the making of

this report, ever brought any action under this provision to

review the decision of this Board, and this in itself the commis-

sion feel is a strong endorsement of the accuracy of tliis test.

This provision as to the payment for tuberculous cattle

authorizes the payment of '
' one-half value thereof at the time
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of slaughter for food and milk purposes, and without taking

into consideration the existence of such diseases, if the animal

has been within the State six months continuously prior to its

being killed."

Again, sections 17 to 22 of the law of 1894, which have been

fully discussed previously in this report, provide for the inspec-

tion of animals which are slaughtered for food. In the case of

these inspections, the existence of the disease is pronounced

only upon a post-mortem examination of the carcass after death

by the local inspectors. If the carcass is found to be tubercu-

lous, it is immediately destroyed by the inspector without this

Board's examining such carcass to pronounce upon the exist-

ence of the disease. AYhile this Board does not, therefore, act

directly in the matter, it is true, of course, that the matter of

these inspections is conducted under the general supervision of

the Board, and in such manner as this Board directs. The

owner of all such carcasses destroyed receives no payment from

the State for them, although the animal may have been within

the State six months prior to its being killed, although it may
have been born and bred here, and although the owner may

have exercised every precaution and taken every step reasona-

ble and proper to ascertain the existence of the disease. Under

this section of the act this Board has received the reports of the

destruction of two hundred and fifty carcasses as tuberculous.

This number is not a fair criterion at all of the number of such

carcasses throughout the State, for the reason that the returns

of such inspections to the office are very imperfect ; but the

comparatively small number of such carcasses destroyed leads

the commission to feel that the result of the passage of this por-

tion of the act has been satisfactory, and that those persons who'

previously have been in the habit of slaughtering tuberculous

cattle and selling the meat from the same have been obliged tO'

abandon this business.

This act does not permit the payment for cattle destroyed by

order of this commission unless the animal has been within the

State six months continuously prior to its being killed. Under

this provision the commission have required that before the

payment for any such animal should be approved the owner

should make oath to the fact of such six months' residence.

The form of this oath will be found appended as a part of Form

for killing tuberculous cattle.
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There are many farmers in this State who pasture their cattle

during portions of the summer across the line in neighboring

States ; in which case, altliough the person may have owned the

animal for years, although it may have been bred in this State,

no compensation is paid unless the animal has been in the State

six months continuously since its return from such pasturage.

The act further provides that the owner shall only receive

compensation for such animals if he "shall not have prior

thereto wilfully concealed the existence of tuberculosis, or by

act or wilful neglect contributed to the spread of such disease."

The Board as yet have not refused the payment for any cattle

destroyed as tuberculous where otherwise they came within the

provisions in this section ; because it is extremely difficult to

ascertain whether the owner has wilfully concealed the existence

of tuberculosis, or by act or wilful neglect has contributed to

the spread of the disease. It is true, of course, that to a cer-

tain extent the owner by bringing cattle from different points

together into one herd does " by act contribute to the spread

of the disease," if in fact any such animals are diseased; but

this commission has not felt such a literal construction was the

intention of the Legislature, but rather that this provision was

intended merely to prevent the owner receiving compensation

wdiere he fraudulently or wilfully exposed his animals to conta-

gion for the purpose of obtaining payment from the Common-
wealth.

In regard to the amount of the compensation which is paid

for animals destroyed as tuberculous, the commission feel that

a word of explanation should be given. The act provides that

where the animal is in fact tuberculous " one-half of the value

thereof at the time of slaughter for food and milk purposes, and

without taking into consideration the existence of the disease,

shall be paid to the owner thereof," etc. The majority of the

cattle destroyed as tuberculous by this commission have no

greater value than for food or milk purposes ; but, on the other

hand, there are many herds of cattle in this State in many of

which tuberculosis has actually been found present, and where,

therefore, many of the cattle have been destroyed ; and there

are also many others where the commission have reason to be-

lieve a systematic examination by tuberculin, such as contem-

plated by them, will prove the disease to be present where the
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animals have a value greatly in excess of that for food or milk

purposes. These are fancy-bred, high-grade and registered

animals. In case such animals are destroyed by the commis-

sion, while they may possibly have a health value of $500 or

even $1,000, the owner receives one-half of the value, without

taking into consideration any of these special elements.

While this is the basis of valuation in case the animal proves

to be diseased, a different basis of valuation is adopted where

the animal is found free from disease. The reason for this

difference is as follows : If the animal is diseased, the owner

only receives such a value therefor as is provided by the

statute. It is a value based only upon the milk or beef basis
;

but where the animal is not diseased, the statute simply pro-

vides that " a reasonable sum therefor shall be paid to the

owner by the Commonwealth."

The reason for this distinction is that, if the animal is free

from disease, it is property taken for the public good, and the

owner, under the constitution, is entitled to the value thereof

;

and in ascertaining that value, as in the case of all other prop-

erty, all facts tending to give the animal a market value must

be taken into consideration,— its pedigree, breed, elements of

peculiar value and everything which would have influence upon
the mind of a buyer in determining the price which he would
pay. Hence, in practice, where the animal is free from disease,

the appraisal is entirely disregarded.

Some doubt has arisen in practice as to the exact method of

determining the value of tuberculous animals under the pro-

vision of the act. The act provides that "one-half the value

thereof at the time of slaughter for food or milk purposes, and

without talxing into consideration the existence of such disease^

shall be paid," etc.

When this section was drawn, it was the intention of the

commission, and it was also understood to be the intention of

the agricultural committee and the Legislature, that this

should simply mean that the basis of value of the animal for

payment by the State should be the animal with all her

apparent infirmities as she stood at the time of slaughter,

simply disregarding the fact that she was then afflicted with

the contagious disease of tuberculosis. Appraisers, however,

have very largely placed a difi*erent construction upon this
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clause of the statute, claiming that this means that the basis of

valuation for such payment is the value of the animal as she

would be had she never suffered from the disease. Take, for

example, the case of a tuberculous cow which has been suIj-

ject to the disease for years, whose tissues have been destroyed

by it, which has become a bad cougher, has ceased to yield

milk to any great amount, is so thin as to be practically vahie-

less for beef purposes, which in fact is in the last stages of the

disease, and is what is known as a "frame,"— such an animal

in the market, for milk or beef purposes, if the disease was not

known, would bring possibly live to seven dollars ; whereas, if

we are to assume as a basis of valuation for payment by the

State that not only the actual existence of the disease at the

time of slaughter is to be disregarded, but also the effects pro-

duced upon the animal itself because of its having been long a

subject to it, the animal would be valued at forty or fifty

dollars, because, had she never had the disease, she would be a

good, fat cow. The commission feel that this latter is not

the fair construction to be placed upon this act, or the wise

policy to be pursued where compensation is to be paid upon a

health basis ; and they therefore recommend, if this section is

to be construed to mean that the State is to pay for the animal

as though it had never been diseased, that it be so amended as

to limit it so that the valuation to the State shall not be differ-

ent from that of the animal in the open market.

We have thus briefly stated the provisions of the law of 1894

under which this Board has acted since June 20, and the prac-

tical construction placed upon the act by this Board in its appli-

cation to the work which it has been conductino; since that time.

The matter of the payment by the State to the owners of ani-

mals destroyed, on a basis of health, is so new to the law of

this State, and, on account of the great increase in the destruc-

tion of animals and the different class of animals which are

reached through the tuberculin test, is so important, this com-

mission feel that your honorable body should carefully consider

the matter of this payment, and determine, in view of this com-

plete change of conditions, the question of what payment should

be made to the owners of animals destroyed as best for the

interest, not only of such owners, but for all of the citizens of

the Commonwealth. This matter has been given considerable
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attention not only in this State but by other States, and the

policy pursued in this direction has varied considerably. There

are, briefly speaking, four solutions of this problem which have

been adopted or seriously advanced :
—

J^irM.— The destruction of all animals found actually in-

fected, without any appraisal and without the payment of any

compensation.

Second.— The payment to the owner of the actual value of

the animal at the time of slaughter, based upon an appraisal

which shall take into consideration the existence of the disease

and all other elements of value.

Third. — The payment of one-half apparent or health value

of the animal on a limited basis, disreijarding the fact that it is

afiected with tuberculosis.

Fourth. — The payment of the full value of the animal, ascer-

tained in the same manner.

The Board, in order that it may assist as far as possible,

your honorable body in arriving- at a conclusion as to which of

these methods you will adopt, have endeavored to gather to-

gether as much material as was practicable bearing on the

subject. This may be divided into three classes :
—

First. — The history of the law in this State on the matter

of compensation of animals destroyed as affected with a con-

tagious disease.

Second. — The arguments which are advanced for and against

the several propositions.

Third. — The laws of other States and jurisdictions bearing

upon the matter of the suppression of these diseases.

History of the Law in this State.

The law of this State on the matter of compensation directly

applying to tulwrculosis is extremely recent, for the reason that

until 1892 tuberculosis was not treated by the Board of Cattle

Commissioners as a contagious disease, and was not specifically

included anions; the list of such contaijious diseases under the

laws of this Commonwealth. This State, however, has for more

than thirty years enacted laws for the purpose of suppressing,

from time to time, outbreaks of contagious diseases among the

lower animals within its limits.

The first serious attempt to cope with any such diseases was
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in connection with the suppression of contagious pieuro-pneu-

monia. This was imported into this State about the year 1857,

and spread so rapidly and became such a serious menace to the

health of the neat stock that in 1860 this State found it neces-

sary to legislate on the subject. In that year it passed an act

(chapter 192) authorizing the governor to appoint three com-

missioners, who " shall have full power to cause all cattle be-

longing to a herd in which the disease has appeared or may
appear, or which may have belonged to such herds since the

disease may be known to have existed therein, to be forthwith

killed and buried," etc. Section 2 of this act provided :
—

The commissioners shall cause all cattle in the aforesaid lierds not

oj^pearing to be affected by the disease to be appraised before being

killed at what luould have been their fair market value if the disease

had not existed, and the value of the cattle thus appraised shall be

allowed and paid out of the treasury of the Commonwealth to the

owner or owners thereof.

On account of the fact that contagious pleuro-pneumonia

spread so rapidly, and from the knowledge of its dissemination,

it was felt that the only safe course to be pursued to stamp it

out was not only to destroy the animals which showed upon a

physical examination that they were suffering with the disease,

but also to destroy all others which were brought into the

sphere of contagion ; feeling that it was much better for the

public welfare that healthy animals might possibly be slaugh-

tered, than that those which had within them the seeds of dis-

ease should be allowed to go at large and thus scatter the germs.

No reliable agent was known or used to determine with accu-

racy the existence of this disease in any given animal. Reliance

had to be solely placed upon the external symptoms of the dis-

ease, determined by physical examination. Under this act,

therefore, from the external evidence, the animals destroyed

were divided into two classes, — those which were evidently

diseased, and those which were apparently sound but possibly

mioht have the disease within them. In reijard to these two

classes the State adopted a different policy as to the payment

of compensation.

In the case of animals which could be demonstrated as

affected, no compensation was paid. In such animals, how-
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ever, the disease had so advanced and its development was so

rapid that in the natural course of events the animal would

soon die from the eflects of the disease itself.

In the case of the animals which were destroyed because of

their possible exposure to infection, the State paid the full

health value. The reason for this distinction as to the payment

was not that in one case the public good required it and the

other not, or that in one case it was a hardship upon the owner

and in the other case not, but was upon the basis that in the

case of the animal diseased it was a public nuisance and menace

to the public health and to a vast amount of money invested

in the neat stock throughout the State, and was so affected with

the disease as to become actually worthless. In the other class

of animals, however, it was impossible to demonstrate the exist-

ence of the disease, and it could not be proved that in any

particular case the animal was actually infected, and therefore

that that particular animal was a puljlic nuisance. The destruc-

tion of such an animal was fairly within the clause of the con-

stitution which provides that " whenever the public exigencies

require, that the property of any individual should be appro-

priated to public uses, he shall receive a reasonable compensa-

tion therefor."

This law in the case of contagious pleuro-pneumonia gave

greater powers to the commission than those vested by the

present law in this Board, for that authorized the destruction

of animals simply because of their exposure to a disease,

whereas in the case of the present law this Board must deter-

mine in each case the existence of the disease ; and yet the Legis-

lature considered that when the State was threatened with so

great an evil as that, the adoption of so rigorous a policy was

the only practical means of stamping out the disease. The

result has justified their expectations. By the adoption of

these measures this dreaded disease was absolutely stamped out

in this State, and for twenty-seven years not a case has been

known within the limits of the Commonwealth.

Different measures were adopted in other States, where it was

attempted to eradicate the disease by the destruction only of

such animals as plainh' showed that they were affected with the

disease by a physical examination. This method only resulted

in its wider spread, and it finally took years of persistent effort,
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the expenditure of vast sums of money, and finally the adoption

of Massachusetts methods, before the disease was stamped out.

As a result, not a case of this disease exists on this continent.

About two months after the passage of this contagious pleuro-

pneumonia act, the same Legislature, on June 12, 1860 (chap-

ter 221), authorized an increase of the Board of Commissioners

from three to five, and gave them power over " pleuro-pneu-

monia or any other contagious disease now existing among the

cattle of the Commonwealth." The law was not otherwise sub-

stantially varied, and the rule as to compensation was left

unchanged, except that it was provided that "the appraised

value of such cattle shall be paid, one-fifth by the cities or

towns in which said cattle were kept, and the remainder by the

Commonwealth."

After the passage of this act the law remained substantially

unchanged until 1878. Contagious pleuro-pneumonia had long

before this been stamped out in the Commonwealth. Tuber-

culosis at this time had not been considered by scientists as a

contagious disease, and therefore was not so considered or

treated either by the law or this commission. Prior to this

the powers of the commission were limited to diseases in cattle.

As a practical question, therefore, there were no diseases in the

State calling for their active intervention or over which they

had control for years before the matter of glanders was taken up.

In 1878 (chapter 24) an act was passed providing that :
—

The selectmen of towns, the mayor find aldermen of cities and

the cattle commissioners of this Commonwealth shall have and may
exercise the powers and sliall be subject to the duties for the preven-

tion of the diseases known as farcy and glanders among horses, asses

and mules, and for the prevention of contagious and infectious

diseases among domestic animals that are now conferred or im-

posed upon them by the laws relating to the prevention of contagious

diseases among cattle.

Otherwise the law Avas left the same as previously. No
special provision was made in this act as to the matter of com-

pensation. As cases of glanders were to be destroyed under

the same circumstances as pleuro-pneumonia, the act called for

the destruction of animals actually diseased without the pay-

ment of compensation, and apparently authorized the destruo-
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tion of animals which had been exposed to the disease, and

where the disease could not be proved to exist ; but in such

case full health value would have to be paid, as in the case of

pleuro-pncumonia.

In the following year, 1879, the matter of compensation for

glandered horses was given special attention, and an act was

passed (chapter 160) which provided :
—

Section 1 . In all cases of glanders or farcy, the appraisal of the

animal so diseased shall be based on its value in its diseased condition,

and the appraisers shall be the following persons : first, one member
of the board of commissioners on contagious diseases among cattle

;

second, one veterinary surgeon selected by said commissioner ; third,

one reputable person who may be selected by the owner of the

animal if he choose to do so, otherwise the two appraisers above-

named shall select the third.

This was the first act in this Commonwealth distinctly pro-

viding that diseased animals should be appraised, and that the

value of such appraisal should be the actual value on the as-

sumption of its having the disease. The commission operated

under this act for two years. Experience showed that a glan-

dered horse, if the existence of the disease was taken into

consideration, had absolutely no value, and that therefore the

machinery of an appraisal yielded the owner no benefit, and

merely caused delay and unnecessary expense to the State.

Accordingly, in 1881 (chapter 184) this act was repealed,

and in its place was substitnted :—
Section 1. In all cases of glanders or farcy, the commissioners

on contagious diseases among cattle, having condemned the animal

infected therewith, sJiall cause the same to be killed tvitjiout ai^iyraisal,

but may compensate the owner thereof in such equitable sum as shall

pay for the killing and burial of the same.

The entire matter of contagious diseases was again considered

by the State at the time of the passage of the Public Statutes,

and the law on the matter was codified into chapter 90. This

act gave the ma}'or and aldenneu of cities and the selectmen of

towns the right,—
... in case of the existence in this Commonwealth of the disease

called pleuro-pneumouia among cattle, or farcy or glanders among
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horses, or any other contagious or infectious diseases among domestic

animals,—

to quarantine the suspected animals, to cause them to be

examined by a veterinary surgeon or physician, and if adjudged

to be infected, to cause them to be killed. Section 3 of the act

provided that such boards—

. . . may cause all such animals to be appraised by three compe-

tent and disinterested men under oath, at the value thereof at the time

of the appraisement,—

and such value was to be paid one-lifth by the city or town and

four-fifths by the Commonwealth.

While, therefore, the law of 1882 theoretically authorized the

payment of the diseased value, as has already been stated,

practically, if the disease was taken into consideration, such

value did not exist.

In 1885 (chapter 148) the law on the matter of compensation

was again amended by providing in section 3 that, when the

mayor and aldermen in cities or the selectmen in towns destroy

an animal that is aftected with contagious disease,—

. . . they may cause all such animals except those infected ivith

glandei's or farcy to be appraised by three competent and disinterested

men, under oath, at the value thereof at the time of appraisement, and

the amount of the appraisement shall be paid as provided in section

one. Tliey shall cause all animals infected ivith glanders or farcy to he

killed without appraisement, but may pay the owner an equitable sum

for his services in the killing and for any reasonable expense incurred

by the burial thereof.

As a result of this act, therefore, appraisal in the case of

glanders and farcy was done away with ; in the case of all other

diseases the actual value, if any, at the time of slaughter, was

paid. As, however, the main efforts at that time were directed

to the stamping out of glanders and farcy under the law as

practically operated, no compensation was paid.

In the same year (chapter 378) an act was passed creating

the present Board of Cattle Commissioners, except that it has

since been enlarged by the act of 1894 from three members to

five. The Board then created until 1887 worked under the laws
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contained in the Public Statutes, as amended by the act already

cited.

In 1887 the entire matter of contao-ious diseases was ajjain

given attention by the Legislature, and resulted in the passage

of an act (chapter 252) repealing the previous laws. This act

of 1887, with some slight amendments, was the law under

which this commission worked until the passage of the act of

last year. The sections of this act relating to compensation are

12 and 13 :
—

Sect. 12. The commissioners, when in their judgment the circum-

stances of the case and the pubUc good require it, may cause to be

killed and buried any domestic animals which are infected with or

have been exposed to contagious disease, and except as iwovided in

Ihe following s-iction shall cause such animals to be appraised by three

competent, disinterested men, under oath, at the fair vcdue thereof in

their condition at the time of appraisement^ and the amount of the

appraisement and necessary expense of the same shall be paid as pro-

vided in section one \_i. e., one-fifth by the city or town and four-fifths

by the CommonAvealth].

Sect. 13. When the commissioners, by an examination of a case

of contagious disease among domestic animals, become satisfied that it

has been contracted by intention or negligence on the part of the owner

or the person in his employ or by his consent, or by the use of food

materials liable to contain the germs of contagion, they shall cause

such animals to be securely isolated at the expense of the owner, or

they shall cause them to be killed tvithout appraisal or payment, and in

all cases offarcy or glanders the commissioners having condemned the

animal infected therewith shall cause sucJi animal to be killed icifhout an

ai^ipraisal, but may pay the owner or any other person an equitable sum

for the killing and burial thereof.'o

Under this law, as before in the case of glanders and farcy,

the appraisal was dispensed with and no value was paid. In

all other cases, provided the disease was not due to his a\ ilful

or ncffliaent act, the owner received the actual value of the

animal, taking into consideration the disease. But here again

it must be remembered that substantially' the only disease then

being considered was glanders and farcy.

Tliis law remained unchano-ed until 1892. In this year for

the lirst time tuberculosis was treated as a contagious disease.

Under all the laws prior to this, although in theory tuI)erculosis
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was included because it was a contagious disease, as a matter

of fiict it was not so treated by this Board. We have already

stated tliat tuberculosis in cattle is identical with consumption

in a human beino;:. The true nature of this disease and its com-

municability was not discovered until 1882, when Koch first

found it to be a germ disease. No government attempted to

include it among contagious diseases in animals until France so

placed it in 1887.

In 1892 this Board came to the conclusion that it was a men-

ace to the public health, and that steps should be taken to

prevent its further spread ; and accordingly it recommended to

the Legislature of that year the passage of an act which should

provide some systematic method of locating the animals which

were affected by the disease ; and accordingly an act was passed

entitled " An act to prevent the spread of tuberculosis " (chap-

ter 195), which provided for the appointment of inspectors

throughout the State, giving them power to—

. . . inspect all animals kept for the production of milk, and shall

report to the board of cattle commissioners all suspected cases of

tuberculosis which come to their notice, among animals intended for

slaughter or kept for the production of milk.

This act further amended section 13 of the act of 1887 by
providing that, —

In all cases of tuberculosis, farcy or glanders, the commissioner

having condemned the animal infected therewith, shall cause such

animal to be killed without an appraisal, but may pay the owner or

any other person an equitable sum for the killing and burial thereof

;

and may also pay a reasonable sum for the animal destroyed, should

a post-mortem examination prove that said animal was free from the

disease for which it was condemned.

The law which was in force at the time this act was passed

authorized the destruction of diseased animals without appraisal

or payment ; it was but natural, therefore, that, as soon as it

was realized that tuberculosis was a contagious disease, which

should be eradicated if possible, the same policy should be

adopted as in the case of glanders, especially because at this

time the methods pursued in determining the disease were

identical with those of glanders ; that is, in both cases reliance
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was solely placed upon a physical examination. The animals

condcumed by the commission were those reported by the local

inspectors as affected with the disease, and therefore consisted

only of animals where the disease had so far advanced as to

give external evidence satisfying persons of ordinary skill that

they were aflected with the disease. When the disease had so

far advanced as to give these external symptoms, it had in a

great majority of cases so destroyed the tissues of the body

and so robbed the animal of its vitality, that, looked at from

every stand-point, not only because of its danger to the public

health but as a mere money-making machine, it was practically

valueless. It was but natural, therefore, that the law should

dispense with the unnecessary machinery of appraisal, and that

such animals should be classed in the same category with

glandered or farcied horses.

For the first time in the laws on this matter this act provided

that, where it should subsequently appear that the animal was

free from disease, the owner should receive the full value.

This change in the law was the result of a decision of the

supreme court in this State in a case where this Board ordered

a horse killed in Rehoboth as aflected with o-landers under the

provision of the law, without appraisal or payment. The

owner claimed that his animal was free from the disease, and

sued the constable who acted under the authority of this Board

for the value of the animal, claiming that he had no right under

such an order to destroy an animal which was actually sound.

The court in this case carefully reviewed the law, and stated

that this section which authorized the destruction of ijlandered

horses without compensation " by implication declares horses

with the fflanders to be nuisances, and we assume in favor of

the defendant that it may do so constitutionally, and may
authorize them to be killed without compensation to the owners ;'*

but the statute does not declare all horses to be nuisances, and,

as a result, the court decided that, while the Legislature might

properly cause animals actually diseased to be destroyed, it

could not deprive a man of a healthy animal for the public

good without paying the value ; that, as to the destruction of

such animals, it came within the provision of the constitution,

and that, as it was taken for the public good, the owner must

receive the value. (Miller v. Hoi-ton, 152 Mass. 540.)
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In 1893 (chapter 306) both of the previous compensation

sections were consolidated into one which provided, —

Sect. 2. When any member of the board of cattle commissioners, by
an examination of a case of contagious disease among domestic ani-

mals, becomes satisfied that the public good requires it, he shall cause

such animals to be securely isolated at the expense of the owner, or he

shall cause them to be Killed imthoiit appraisal or payment, but may
pay the owner or any other person an equitable sum for the killing

and burial thereof, and may also pay a reasonable sum for the animal

destroyed, sliould it appear by a post-mortem examination or other-

wise that said animal was free from the disease for which it was con-

demned.

This act also, for the first time, defined the contagious dis-

eases :
—

Sect. 3. Contagious diseases within the meaning of this act shall

include glanders, farcy, contagious pleuro-pneumonia, tuberculosis,

Texas fever, foot and mouth disease, rinderpest, hog cholera and

rabies.

This law placed all diseases on the same footing, did away
with the appraisal in every case, and required that ia no case

should an owner receive any compensation.

From this brief examination of the history of the law prior

to the passage of the act of last year, it is apparent that the

general tendency of the law had been uniformly in the direction

of the payment of no compensation. This Board did not adopt

the tuberculin test until long after the passage of the law under

which it is now operating. When, therefore, this commission

made its report to the Legislature in 1894, its experience was

entirely based upon physical examinations, condemning only

such animals as clearly demonstrated that they were affected

with tuberculosis, and which generally had ceased to have any

apparent earning capacity; and when, therefore, it advised a

thorough revision of the law relating to contagious diseases

among domestic animals, it did not feel that it could recom-

mend a change in the law on the matter of compensation, until,

at least, it had ascertained by experience the practical effect of

the law which it recommended.

In the bill submitted by it, therefore, the matter of compen-
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sation wa8 left as Ijeforc, except that it recommended the making

of some adequate provision whereby the OAvner should have hy

a simple method the power, if he so desired, to appeal from the

decision of this Board to some disinterested tril)unal, which

might determine whether or not in each particular case the

animal condemned was in fact aftected with the disease.

In addition to the bill submitted by this Board three other

bills were submitted, bearing on the matter of the compensation

to be paid to the owner. One of these bills provided :
—

Sect. 11. A reasonable sum may be paid out of the treasury of

the Commonwealth for the expense of such killing and burial

and one-half of the actual value of the animal for food or milk

pu7'j)oses, if in health. ... If the cattle commissioners or their

agents or owners of such animal or animals cannot asrree on the fair

cash value, it shall be determined by appraisal of three disinterested

persons to be mutually agreed upon ; but no iKiymeyit shall he made

on any animal not owned ivithin the state six months prior to its being

killed, or to any person who has wilfully concealed the existence of

tuberculosis, or icho, by act or wilful neglect, has contributed to the

spread of the disease.

The second act provided in section 2 that it shall be the duty

of the commission,—
. . . also to cause a disinterested appraisal of the animal or auimals

affected with the said disease in accordance with such rules and

regulations by them as hereinafter authorized and provided, and also

to cause the said animals to be destroyed, and to pay the oioner or

owners thereof one-half of their value, as determined vjwn the basis of

health before infection, out of any moneys in the treasury not other-

wise appropriated : provided, hoivever, that no appraised value shall be

more than one hundred dollars for any animal killed ; and provided,

further, that in no case shall compensation be allowed for an animal

destroyed under the provisions of this act which may have contracted

or been exposed to such diseases in a foreign country or on the liigh

seas, or that may have been brought into this state within one year

previous to such animal shoicing evidence of such disease; nor shall

compensation be allowed to any owner who in person or by agent

knowingly or wilfully conceals the existence of such disease or

the fact of exposure thereto in animals of which the person mak-

ing such concealment by himself or agent is in whole or in part

owner.
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The third bill provided, in the case of all animals diseased,

that—
If it appears that the animal killed by order of the board was

diseased, a sum may be allowed by said board to the owner not ex-

ceeding half the amount which would have been allowed if said

animal had been free from disease.

There was, therefore, before the Legislature of last year no bill

or petition requesting the payment of full health value. This

Board, however, in its report of that year, recommended that,—
If indemnity is to be paid at all, it should be full. Half measures

produce geiierally half results ; and if it were possible to limit the

expenditure in this direction to within proper bounds, it might safely

be considered that the benefit to the community would offset its cost

to them.

After a careful consideration of our report and these several

bills, the committee on agriculture reported the law which sub-

sequently became chapter 491 of the Acts of 1894.

Arguments for and against Compensation.

First. — The destruction of all animals found actually in'

fected^ without any appraisal and without the payment of any

compensation.

Those in favor of this position assert that the policy of this

State for the past thirty years until the passage of the act of

last year is in favor of this proposition. They further say that

such a course is constitutional, because, by the destruction of

diseased animals without compensation, the State is not depriv-

ing any person of his property without compensation ; that such

a diseased animal has no actual value ; that, because the beef

and milk products from such an animal are a great source of

dan<rer to human beings, the owner should not be allowed to

keep it ; that the Legislature may properly declare that such

an animal is a public nuisance, and require it to be destroyed

without compensation ; and in support of this they cite the

decision of the supreme court in the case of the glandered horse

before referred to,* where the court stated that it assumes that

the Legislature may constitutionally declare such horses to be

public nuisances, and "may authorize them to be killed with-

* Miller v. Horton, 152 Mass. 5-10.
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out compensation to the owner," and claim that, as this course

has been held constitutional, it is unwise to depart from it.

They further say that in matters of public health the policy of

the State generally has been for the owners to bear all the bur-

dens ; citing the laws requiring that persons infected with con-

tagious diseases may be quarantined and required to pay the

entire expense, that lunatics may be confined at their own ex-

pense or that of their relatives, that owners of property may be

required to bear the expense of disinfection, that owners of

orchards attacked by the gypsy moth ma}^ have them destroyed

without payment, or that owners of houses may have them

pulled down under the same circumstances, to prevent the

spread of fire. They claim that, in the case of diseased ani-

mals, the reason in favor of the destruction of such animals

without compensation is, that there is no cure or preventive

which can be successfully used wdien once the animal is affected
;

that not only will such disease ultimately destroy the animal,

but that such animal will be the centre of infection, and spread

the disease among others not only of their kind l)ut among
human beings ; and that therefore the loss which the owner

suficrs is not due directly to their destruction by the State, but

to the fact that the animal has contracted the disease, and that

such destruction by the State is merely the removal of a w^ortli-

less thing. They further assert that, while the public gain a

benefit by the destruction of such animals, the direct benefit in

the first instance, at least, is to the owner of such stock ; because

if such diseased animals arc allowed to remain thev will event-

ually contaminate the whole herd, with the result, therefore,

that the owner loses not only the one or two affected animals,

but possibly all the animals in his barn ; and that when the

State undertakes, without expense to such owner, a careful and

thorough examination of his stock, and by that examination to

remove all sources of contagion and thus enable the owner to

save the lives of all the balance, it is bearing its just proportion

of the expenses ; and, finally, they assert that, as these diseased

animals are in fact worthless, the payment of anything to the

owner for such animal is not a compensation for property de-

stroyed, but is a gift by the State in exchange for something

which is worthless, and will encourage the surreptitious intro-

duction into this State of diseased animals from other localities

;
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and that thus eventually the State will afford a market where

the owners of such worthless stock may receive a very large

profit, and, because of this fraudulent introduction, the State

can never eradicate the disease.

Those who oppose the destruction of tuberculous animals

without compensation principally favor the payment to the

owner of a sum of money based upon a health value ; and their

reasons for advancing this will be stated under these head-

ings. In addition, however, they assert that, while many of the

animals which are destroyed as tuberculous are in fact worth-

less, a large number of them, especially of those which are de-

tected by the tuberculin test, have to the owner a real value,

because they have, under existing laws and in practice, an earn-

ing capacity at least equal to that of healthy stock ; that if the

State did not destroy them, under proper sanitary conditions

and where the disease was in its incipient stage, they might

possibly recover ; and in support of this they cite the hospital

statistics of post-mortem examinations showing that a certain

percentage of human beings who die have within them lesions

of consumption which arc entirely healed ; that certainl}' these

cows would under favorable conditions live for many years,

during which they would produce a substantial income to their

owners not only from the sale of milk, which in many cases is

unusually copious, but also from their calves, which are born

free from tuberculosis (it having been demonstrated that it is

not an hereditary disease), and which therefore might grow up

under healthful conditions, fed upon milk where the germ is not

present, and liecome perfectly healthy cattle in every respect.

In answer to this, however, those who favor no compensation

assert that, while in theory such calves may possibly grow up

to be healthy, in practice they are the first to become diseased,

because they inherit a weakened constitution and thus fall an

easy prey to the disease to which they are constantly exposed

through its presence in their parents.

Second.— Thepayment to tlie owner of the actual value of the

animal at the time of slaughter^ based upon appraisal which

shall tahe into consideration the existence of the disease and all

other elements of value.

Those who favor this proposition assert that by the adoption

of this rule justice w^ould be done not only to the owners of the
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cattle destroyed but to the public at large. They assert that

these animals which are destroyed by the State are in fact the

property of the owner, and have a substantial value, for the

reasons already given ; that by the destruction of such animals

the State is depriving the owner of his property, and in conse-

quence he should be reimbursed as others are whose property is

taken for the public good, by receiving from the State the exact

value thereof; that the policy of the State has always been to

provide, in every act which deprives a man of his property,

that he should receive the value, and that he should have an

easy means whereby that value could be determined by a disin-

terested tril)unal ; that if this were done the owner would re-

ceive from the State whatever the animal was really worth,

taking into consideration its capacity to yield milk, the fact that

the oft'spring of such animal are free from the disease and may
therefore grow up to be healthy animals, and all other elements

which go to make up the value of such property ; and they fur-

ther assert that this is the policy which has been adopted by a

larsre number of other States where the same work is beinor

performed, citing the laws of Rhode Island, Connecticut,

Pennsylvania, Illinois, Ohio, Iowa, Missouri, Indiana and

Kansas.

Those who oppose this proposition assert that, as a matter of

fact, in the appraisal of such animals upon their actual value the

fact must be taken into consideration that the animal is affected

with a contagious disease ; and that whenever competent per-

sons are called upon to value such an animal, taking into con-

sideration the lact of such contagion, it will always result in

arriving at a value which is substantially nothing, because such

value, after all, must be what purchasers would pay for such

animal in the open market under all the circumstances, knowing

the fact that the animal has this contagion and is liable to spread

it amono; other stock with which it is brought in contact, and

that the product of such animal is dangerous to the public health
;

and they assert that in fact no purchaser could be found who
would be willing to pay anything for such animal ; and they

cite in this connection the experience of the State under the

laws which authorized the payment of the actual value of glan-

dered horses, which resulted in an abandonment of the law and

a final adoption of a provision which provided for no compensa-
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tion, because in experience the appraisal was found to give no

value to the owner, and simply put the State to unnecessary

expense and trouble.

Those who favor this proposition say, in answer, that the

experience of the State in the case of glanders was in connec-

tion with an entirely different disease, which quickly proves

fatal ; that the animals destroyed had no value because they

yield no food product ; that, in so far as it applies to the expe-

rience in the past in the case of tuberculosis, that experience

was based entirely upon the destruction of animals in the

advanced stage of the disease, based upon a physical examina-

tion ; and that, when animals are to be destroyed relying upon

the tuberculin test, a different class of animals is reached, many

of which are to all external appearances sound.

Third.— The payment of one-half apparent or health value

of the animal on a limited basis, disregarding the fact that it is

affected loith tuberculosis.

Fourth. — The payment of thefull value of the animal, ascer-

tained in the same manner.

Both of these propositions are supported and opposed in sub-

stance by the same class of persons and upon the same arguments,

based upon the expediency or non-expediency of paying to the

owners a portion or all of what they may have more or less inno-

cently invested in the stock destroyed.

Those who favor this payment on either basis assert that, as

a question of expediency, such payment should be made, and

that otherwise the law works a great hardship upon the farming

and agricultural community without their receiving any com-

mensurate benefit. They assert that, while it may not have

been a serious hardship to this class to have their animals

destroyed as tuberculous, relying only upon a physical examina-

tion, with the introduction of tuberculin as a means of deter-

mining the existence of this disease the conditions entirely

change.

For the first time, in tuberculin there has been placed in the

hands of the State a reliable agent for the detection of this disease.

They cite the fact that by the use of this agent very many ani-

mals throughout the State are being condemned and destroyed as

tuberculous which have every external appearance of being sound

and healthy, which have been yielding large quantities of milk.
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vrhich are still apparently in full health and vigor, and which

would, if allowed to live, yield to the owners for many years

a material return ; that, while such animals may have within

them the seeds of this disease which may ultimately sap their

vitality, they exhibit no external symptoms of it ; and that,

were it not for the intervention of the State and the demonstra-

tion of the existence of the disease by the tuberculin test, not

only could the farmer receive a full return from the animal, but

such an animal in the market, judged by all means which are

within the power of the ordinary buyer, would frequently sell as

freely and for as high a price as other animals in which the dis-

ease does not exist ; and that therefore the State is merely pay-

ing to the owner what he could obtain in the open market

for his animal had not the State stepped in and pointed

out its latent defects ; that this tuberculin test is a purely

scientific method, which can be safely and successfully used

only by those who have peculiar skill, a scientific training and

a more or less extended experience in its use ; that therefore it

is entirely without the reach of farmers and dairymen as a

means of assisting; them in determining whether the stock

they have purchased is sound and free from the disease. Not

only is it without their power to use it, but, because of its

recent introduction and because the reliability of it has only

been comparatively recently demonstrated, it has not been

within the control of veterinarians ; and they assert, therefore,

that the agricultural class has not had the power, either them-

selves or by the calling in of others, to gain the benefit of

the knowledge derived from its use ; that these owners of

stock have used every reasonable precaution that ordinary

business men would bring to bear to ascertain that their stock

is as healthy and free from disease as circumstances will per-

mit ; that this disease is not only not of recent introduction,

but has been existing and spreading among neat stock for years

without any steps having been taken by the State to stamp it

out, and therefore that it is in no sense their fault that this

marvellous agent should suddenly find that their cattle are

aflfected with this insidious disease; that not only have the

agricultural class bought from time to time these cattle in good

faith, as sound, but that in fact they have invested large sums

of money in this stock, and that to-day it is their main source
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of livelihood ; that, while the value of a single cow may be

small, the aggregate capital invested by this class in such cattle

is large ; that there are to-day in this State 223,536 head of

neat stock, which, upon the average value for milk or beef

purposes, as found by appraisal of animals destroyed by the

commission, of $37.72 a head, means a total investment in such

cattle of $7,657,405 ; that, inasmuch as the commission, as

based upon its work in the field during the past six months,

has found that there are probably ten per cent, of the stock

throughout the State tuberculous, this means a destruction of

perhaps $765,740 worth of such cattle on a health basis; and

that, if the agricultural class are obliged to bear this entire loss,

it means not only a ruin of their business in the State, but a

consequent loss to the public, because it will drive the dairy-

men from the State, and thus cut off the local source of milk

supply upon which the citizens depend, and which can, while

such cattle are within the State, be so regulated through the

systematic examination of all cattle within the limits that the

public will be assured of a healthful supply of milk; whereas,

if this business be driven from the State, this milk must come

from cattle kept without the limits, where the Commonwealth

cannot regulate the healthiness of the stock from which it is

derived, and therefore the State will fail to accomplish one of

the principal objects hoped to be obtained by this work, —
i, e., a supply of milk free from this source of contagion.

They assert that the policy of paying for the animals found

by the tuberculin tests to be affected does not substantially vary

in practice from that which was adopted in the case of pleuro-

pneumonia ; that in the case of that disease, animals which

showed upon physical examination that they were diseased

were destroyed without payment, while animals which did not

so externally exhibit the disease were only destroyed upon pay-

ment to the owner of the full health value ; that when tubercu-

lin is used, many animals reached and destroyed are those

which, if a physical examination were relied upon, would not

be detected, and would only be destroyed upon the theory that

the contagion cannot be eradicated except by the destruction of

all of the animals in the herd which have been exposed to it;

and that, as in such case the owner would receive the full health

value, he should not be deprived of that value because the
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existence of such disease is demonstrated by this agent which

the dairyman has not himself the skill to apply. And, finally,

they assert that the policy of seeking out these disseminators

of contagion by the use of tuberculin, and destroying them, is

a broad public-health policy adopted by the State for the pur-

pose of protecting, as far as possible, the lives and property of

its subjects ; tliat the real reason which leads to the destruction

of these animals is because the food products derived from them

are a source of danger to its citizens ; that this danger extends

to all those who consume these products, and that therefore it

is a measure in which all are equally interested, and the benefit

of which will be reaped by everybody, without distinction as

to class or calling ; that, inasmuch as this is a public measure,

in which the public generally are vitally interested and

where the benefit is shared equally by all, the same policy dic-

tates that it is equitable and just that the entire expense or loss

derived therefrom, whether it be due to the cost of the admin-

istration of the law, to its enforcement, or to the loss which the

owners of the animals suffer by reason of this destruction for

the public good, should be borne equally by all ; and that the

only method of doing this is by having the State pay full in-

demnity and bear the entire expense, which thus will be equi-

tably distributed through the medium of taxation of all its

citizens.

They further assert that, by the adoption of a policy of pay-

ino; to owners a fair value for their animals, the State encour-

ages such persons to bring forward all diseased animals, and

that thus a great assistance will be afforded to the commission

in its work by the hearty co-operation of the agricultural class,

who thus will feel every encouragement to assist in the stamp-

ing out of this disease ; whereas, under a system which provides

for destruction without indemnity, unscrupulous men will use

every endeavor to dispose of as yet incipient or occult cases of

tuberculosis, and thereby plant the infection widely in new

herds, and that as a result the State will never be able to

thoroughly eradicate the disease.

Those who oppose the payment of any remuneration on the

health basis assert that it is a payment to the farmer by way of

a gift of a sum of money, which is not the value of the ani-

mal destroyed, but is in the nature of an insurance against the
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existence of the disease ; and that in fact it makes the State an

insurance company, as far as farmers are concerned, in con-

nection with tuberculosis, in the same sense that any live stock

company takes risks upon animals which they underwrite,

without, however, the farmers having to pay any premium, and

without the State's having the opportunity to first examine the

animal, to determine whether it is sound, before assuming the

risk.

They claim that the payment to a fevored class of persons of

a sum of money by the State for animals destroyed, not based

upon their actual value, and only when the owner has con-

formed to certain regulations of the State, is unconstitutional,

because it is in no sense a reasonable compensation paid to an

individual for property appropriated for public uses within the

meaning of the constitution ; and because, as the money which is

paid is raised by taxation, it is not a payment necessary for " the

protection and preservation " of the citizens of the Common-
wealth, or otherwise, within the purpose for which State gov-

ernment has power to raise money by taxation.

They assert that it is not true that animals which are tuber-

culous in any degree have a real value to the owner, which can

be regarded by the Commonwealth ; that such alleged value

depends upon the right of the owner to sell the milk or meat

derived from such an animal ; that by being allowed to retain

such an animal he reaps the benefit only so long as he is

allowed to sell its diseased products ; that, if the State should

examine all the neat cattle within its limits, and, instead

of destroying those diseased, plainly brand them as such,

and then should pass sanitary laws, which would be but just,

that the meat and milk from such tuberculous animals should

not be sold in the open market, from that moment the animal

would cease to have any earning value, and if after that the

State should go through and destroy such animals upon any

equitable system of appraisal, the owner would receive no

value for the same ; and therefore he should not, under existing

laws, receive a payment from the State because he is prevented

by means of the destruction of his tuberculous stock from sell-

ing diseased meat and milk ; that the public reaps the benefit

from the destruction of such animals in the same manner that it

does from laws which prevent the sale of adulterated food and
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other similar products, or from those which in any way restrain

the doing of a wrongful or criminal act ; that, while apparently

the loss by the destruction falls on the agricultural class, the

loss is not due to the destruction, but due to the existence of

the disease ; that, while it may be a serious loss to the agri-

cultural class to lose their animals through tuberculosis, it is

simply a loss which is incident to the trade which they have

seen lit to carry on ; and that, if they have had the misfortune

to invest in materials of their business which either are at the

time of such purchase, although unknown to them, or which

subsequently become in their possession, worthless, from causes

over which the consumer of their products has no control, the

policy of the State no more dictates that it should bear this loss

than that it should bear the loss which others suffer by reason

of business reverses.

They assert that a policy involving the payment to the farm-

ers of a portion of or the whole of the value of such animals,

upon a basis other than their actual worth, considering the

disease, is an encouragement to these owners to be careless

about the sanitary conditions under which their cattle are kept

;

and that this would result in the unnecessary exposure of the

stock to the ravages of the disease, and so reduce their power

of resistance as to make them an easy prey to it. And they

cite in this connection numerous statistics tending to show that

the percentage of this disease among the human race increases

directly in proportion to the density of the population of the

locality where they dwell, and that where the sanitary condi-

tions of such people are the poorest, there the percentage of

consumption is the greatest. They further assert that, inas-

much as the majority of the cattle in this State are kept for

dairy purposes, any law which pays to such persons the full

health value of their tulierculous stock will eventually cause

the majority of these animals to be purchased by the State

;

because, they say, by keeping his cattle in close, heated (juar-

ters, where they have an insufficient supply of pure air, Avhere

they are fed upon rich food materials and where they are bred

oftener than once a year, the owner receives the greatest annual

return, but that this treatment results in so wearing out the

constitution of the animals that they die at an early age and are

rendered higlily susceptible to tuberculosis ; and if in the end
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the farmer can receive from the State the full health value of

such animals, the law would defeat itself, because it would be

much more prolitable to do this than to keep his animals under

normal conditions, where, while they may last longer, the

owner can receive nothing for such animals on their death.

They further assert that such payment will result in the im-

portation of diseased animals into the State for ti^e purpose of

selling them to the government, stating— what is uudoubtedly

true— that such animals may be bought for a few dollars, and

that if they can sell them to the State at $37.72 a head, or even

$18.86 a head, they would obtain such a large profit that it

would encourage this illicit trade, which it would be practically

impossible to prevent.

In answer to this last argument, those who favor the propo-

sition assert that if, coupled with the law providing compensa-

tion, a minimum limit is imposed of residenceship of such

animals before the owner can receive compensation, the danger

of the loss of the total value of the animals if found and de-

stroyed within that limit of time would so discourage the intro-

duction of such animals that but few would be imported ; that,

by means of proper quarantine regulations such as have already

been established, all such animals can be stopped and examined

at the State line, and if found tuberculous will be destroyed;

and that, by a system of branding animals within the State

which have been found free from the disease, the introduction

of such animals into the State without the brand would imme-

diately expose the practice, and that thus as a result there

would be but little danger from this source.

As between the half indenmity and the full indemnity, those

who favor the half indemnity assert that under the circum-

stances it is a more just and equitable distribution of the burden

and benefit ; that, while the farmer reaps the benefit with other

citizens resulting from the State's obtaining a pure food supply,

he reaps an additional benefit by having the State remove from

his herds, without expense to him, this source of contagion,

which is liable ultimately to destroy them ; and that therefore

he should bear a greater share of the expense than he would by

simply paying his proportion of the taxes ; and, further, that

by paying one-half indemnity there would not be suflicient in-

ducement to unscrupulous persons to practise fraud upon the

State for the purpose of obtaining this amount.
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Those who favor the full indemnity assert that half measures

do but little good ; that, by a system of one-half indemnity,

unscrupulous persons are encouraged to so over-value their

animals as that they will in effect receive the full indemnity,

while the honest and conscientious dairyman would be placed

at a disadvantage ; that the theory of paying compensation is

based upon the assumption that the owner has invested his

money in good faith in the stock destroyed ; that as the State

does not make him whole by paying one-half only, and, as the

loss from this means may be large to him, it encourages him to

secrete his animals, to prevent their being tested and possi-

bly destroyed, and to otherwise thwart or hamper the State

in its work of stamping out the disease ; whereas, by the pay-

ment of full compensation, the owner sufters no loss, he is

merely given the opportunity of replacing his unsound animals

with sound ones ; that therefore it will be for his benefit to

"assist the State in every way in stamping out the disease, that

thus everv ao;riculturist throuohout the State will be on the

lookout to detect and report the disease ; and, as a result of all

this, while the State will pay out a greater or less sum by way
of indemnity to the owners for the animals destroyed, it will

render the performance of the work very much easier, and thus

to a greater or less extent so far reduce the administrative

expense that in the end the cost to the State will be but little

if any more than would result from the attempt to perform the

work without remuneration to the owner, and at the same

time will not discourage a business in which so many of its

citizens are so largely interested.

As a part of the proposition of paying indemnity on the

health value, those who favor it also approve the adoption of

some restriction as to the residence, as was done in the case

of the act passed in the State last year, w^hich requires that the

animal must have been owned in the State six months prior to

its having been killed. Against the adoption of this six-

months rule it is argued that it works a hardship in many
cases ; and that there is no greater reason why a farmer who
buys stock in good faith, believing it to be sound, and pays

the full price for the same, after having exercised every

precaution, should receive nothing from it when subse-

quently found to l)e infected, because it has not actually been

within the State six months ; while his neighbor, who has
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raised his stock upon his own farm, and has possiljly thereby

perpetuated the disease through interbreeding and exposure to

the contagion, should receive from the State the full value for

the same. It is further claimed that this rule works an injus-

tice upon farmers living on the border line, who pasture their

cattle in the neiiihboring States during the summer.

As against this, however, it is claimed that, while these per-

sons would lose the value of such animals if destroyed within

six months after they have returned from such pasturage, inas-

much as this State is endeavoring to stamp out the disease

from cattle within its limits, and thereby to place in the power

of the agricultural class the means of keeping their cattle

healthy, if anyone of such persons sees fit to remove his cattle

from the State and expose them to possible contagion under

circumstances over which the State has no control, he should

take the risk of the loss which has resulted from his own acts

;

they further assert that, by the adoption of proper quarantine

regulations and examination, as now established by this Board,

such cattle would upon their return be properly tested and

destroyed at the border before entering the State, and thus the

farmer would lose such cattle even without a limit of residence-

ship.

In the matter of payment of compensation on a health basis,

the State of Nebraska is paying full health value.

The following States are paying for tuberculous animals a

limited health value : Massachusetts, Maine, New Hampshire,

Vermont, New York and New Jersey.

In the following States a limit of ownership within the State

is required : Three months, Rhode Island, New York, New
Hampshire; six months, Massachusetts, Vermont, Nebraska;

three years, Maine.

As bearing on this matter of the payment of compensation,

the Vermont Agricultural Experiment Station, in its Bulletin

No. 42, of July, 1894, on Bovine Tuberculosis, sums up the

matter as follows :
—

The arguments for and against the indemnity system may be

summed up briefly as follows :
—

1 . The indemnity system encourages the disclosure of the exist-

ence of disease and favors its more complete eradication, while the
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absence of some such system leads to the concealment and dispersion

of disease. In many cases the comparatively small expenditure for

indemnity distributed among many tax payers is truer economy than

the losses in life and money caused by animal diseases which have

been concealed.

2. The indemnity system recognizes the rights of property.

3. Since the public is benefited in being guarded against disease,

it should bear its share of the cost of that protection.

On the other hand :
—

1. The indemnity system is apt to encourage disease. The stock

owner is less careful if he can rel}' on the State to purchase his in-

fected animals, even though at a low rate.

2. Diseased animals are often collected at a low figure from other

owners and other States for the purpose of getting indemnity from

the State.

3. It is liable to become a burden to the tax payer.

4. The State essentially insures breeders and owners against their

mistakes and misfortunes. "While it is hard to lose property in any

form, a diseased animal is a nuisance. There should be no question

between a loss of dollars and the not improbable ruin of the health

of human beings.

From the stand-point of disease eradication only, there is no ques-

tion that a liberal indemnity promptly paid is preferable to any other

course.

Prof. James Law, of the New York Tuberculous Commis-
sion, in Bulletin 65, April, 1894, of the Cornell University,

Agricultural Experiment Station, Veterinary Division, gives

the following views :
—

Insufficient Indemnity a False EcoNOivrr.

In conclusion, it is right to emphasize the importance of a due con-

sideration of property rights. Sanitary laws which in any way ignore

or disregard the rights of property have within themselves the seeds

of defeat. If within our municipal abattoir the butcher cannot con-

duct his business as well and economically as in his own establish-

ment, he or his competitors will evade the law in some way. If the

stock owner is not fairly reimbursed for his animals slaughtered and

for other losses sustained for the protection of the public health and

of the countrj^'s herds, unscrupulous men will find ample means of

trading off the as yet incipient and occult cases of tuberculosis, and
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thereby planting the bifection widely in new herds. Compensation

must stop short of making the sanitary bureau a profitable customer

for tuberculous animals at sound prices^ but it must be so liberal

as to enlist the ready co-operation of the stock owner in havivg every

infected beast safely disposed of Cases of advanced generalized

tuberculosis may in all justice be listed at a low rate, as they are in

every sense unfit to live, and are an expense, a danger r^.nd a nuisance

even when dead. Cases, too, that have just been imported from

another State or country, and which are either manifestly diseased

or taken from a tuberculous herd, may fairly be excluded from in-

demnity, and above all from a liberal indemnity. But in nearly every

herd the majority of the stock condemned are to all outward appear-

ances sound animals, and the owner has had no suspicion concerning

them until this has been betrayed by the tuberculin test. But for that

he would have gone on utilizing the animals in perfect good faith,

and his customers would have received the dairy products in all con-

fidence as to their wliolesomeness. Had he wished to sell these ani-

mals for the dairy or for beef, he would liave found plenty of purchasers

at sound market rates. If the stock were thoronghbred and their

i:)rogeny of a high prospective value, he could have continued to

breed from them for years, — since calves are rarely born tubercu-

lous, not once in many thousand births, even from tuberculous par-,

ents ; and thus he might have largely profited by raising them on the

milk of healthy cows. Then, again, in country districts the owner

must bear the cost of disposing of the carcass by burning or burial

in some place to which other animals do not have access. Further,

the essential work of disinfecting the premises is at present put on

the shoulders of the stock owner. Once more, if the stock owner is

a dairyman, his trade is injured by the condemnation of animals in

his herd. Customers ivill suddenly change to other dairies, creameries

will be closed against his milk, and health officers are likely to quarantine

tjie product, at least betiveen the coyidemnation and slaughter. Apart

from this, his home supply of milk is lessened, and to keep his cus-

tomers he must go into the market and buy milk fi'om others.

It is quite evident that in many cases of dairy herds and of valu-

able thoroughbred animals an indemnity amounting to even the sound

market value of the animals killed comes far short of reimbursing the

owner for his actual losses.

These considerations should be taken fully into account, before

adopting any proposal to fix a maximum sum or rigid rule for esti-

mating values.
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Recosimexdatioxs .

The Board have thus endeavored to give, thoroughly and

impartially, the history of legislation in the matter of com-

pensation for diseased animals in this State ; they have also

collected and presented many of the arguments, both for and

against such payment, which have been advanced ; and they

have presented herewith portions of the laws of many of the

other States bearing upon the matter.

In conclusion, the Board desire to state, as a result of their

study of the matter, that they are impressed with the practical

weight of many of the arguments that are advanced in favor

of paying a full value, on a limited basis, for all animals

destroyed for the public good. In arriving at this conclusion

they have been very largely governed by the fact that, by

using tuberculin as a means of diagnosis, they are now con-

demning and finding diseased animals that, to all external

appearances, are perfectly healthy and sound, and that have

a full earning capacity for their owners.

Without desiring to discuss further the policy involved in

the adoption of such measures, they feel that if your honorable

bodj' can constitutionally and safely enact a law authorizing

a payment for animals condemned as tuberculous, which will

fairly enable their owners to replace them with healthy stock,

it will practically result in a benefit to the community at large,

which will be commensurate, at least, with its cost. As a

result of their experience in this work during the last two and

one-half years, the Board are thoroughly satisfied that tuber-

culosis is widely scattered among the neat stock throughout

the Commonwealth ; and that it will be impossible to stamp it

out, unless some vigorous policy is adopted, which shall also

provide for a thorough and systematic examination upon a

scientific basis of every head of neat stock within its limits.

The efiicient performance of this work will necessarily involve

the expenditure of a considcral>le sum of money ; but the

benefit which will be derived therefrom will, in the opinion of

the Board, be greater ; and they feel that the State can well

afford, in accomplishing this end, not only to pay the adminis-

trative expenses, but, if it is necessary in order to stamp out

this disease, to also pay whatever may be required to fairly
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indemnify the owners of the animals which are destroyed as

a result of this policy. They believe, further, that if the

farmers and dairymen lose the cost of these animals, or any

considerable portion of it, it will be a serious blow to the

agricultural interests of the State. They feel that if the valu-

ation of the animals can be properly limited, so that the owner

shall not receive any greater sum from the State than he would

receive if the animals were sold in the open market, as they

stand, with all their faults, but under the assumption that both

buyer and seller are ignorant of the existence of tuberculosis,

as disclosed by the tuberculin test, there could be but little

encouragement to practise fraud upon the Commonwealth. It

is further believed that if such a policy as this is instituted it

will encourage the hearty co-operation of owners in the work

;

and, as a result, the administration will be easier, more eflB-

cient, and will possibly cause but little increase in the ultimate

expense over that of the present method. If coupled with this

a limited time of ownership is required, and a proper quaran-

tine maintained against all animals coming into the State, there

will be but little danijer of the introduction of diseased animals

from without its limits for the purpose of obtaining the com-

pensation paid by the State.

If full indemnity upon this plan is adopted by the Common-
wealth, the burden will be divided fairly between the commu-
nity at large and the farmers, who not only pay their share of

the tax, but in addition have to take upon themselves the cost

of maintaining the animals during the necessary quarantine,

and who also suffer to a considerable decree from the attendino;

interruption to their business.

FREDERICK H. OSGOOD, Chairman,

CHARLES P. LYMAN, Secretary,

MAURICE O'CONNELL,
LEANDER F. HERRICK,
CHARLES A. DENNEN,

Board of Catllc Commissio7iers.
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TWELFTH ANNUAL REPORT OF THE DIRECTOR

OP THE

MASSACHUSETTS STATE AGRICULTURAL
EXPERIMENT STATION,

AMHERST, MASS.

To (he Honorable Board of Control.

Gentlemen: — The different lines of investigation de-

cided upon in preceding years have been pursued during the

past year. No material changes have been introduced in

regard to the 2:eneral character of the work assio:ned. The

different plans for the experiments presented from time to

time at the quarterly meetings for your endorsement have

been carried out as far as practicable to the full extent of

the means at hand. The results obtained in this connection

compare well with those of preceding years. The advanced

stage of some of the experiments imparts to the results

obtained for obvious reasons from year to year an increased

interest, and may claim for our reports a due consideration

on the part of our farming community as well as students of

agricultural progress in general.

The feeding experiments with different kinds of farm live

stock, inaugurated soon after the establishment of the

Experiment Station, have received ever since most careful

attention. The inquiries into the economy of substituting

several reputed forage crops, new to our section of the coun-

try, for meadow hay in the daily diet of milch cows, have

been continued during the past year with much success.

Several new kinds of waste products of corn (maize) and

other grains have been tested wath reference to their degree

of fitness to serve as ingredients in efficient grain rations for

different kinds of farm live stock. Much work has been

accomplished in connection with the use of the Babcock

apparatus for the determination of fat in milk and cream.



8 AGRICULTURAL EXPERIMENT STATION. [Jan.

The question of usins; skim milk supplemented in various

ways for the production of veal has been studied in a series

of experiments with calves.

The digestion experiments with sheep, for the purpose of

ascertaining the rate of digestibility of the various food con-

stituents of some new coarse and fine feed stuffs peculiar

to our markets, have been materially increased in number.

The detailed record of these and other observations of

interest in this connection, which have been under the

special supervision of Dr. J. B. Lindsey, associate chemist

of the Experiment Station, furnishes the first part of the

accompanying annual report, under the following head-

ings :

P AK T I.

» Feeding Experiments.

I. A practical talk about feeding.

II. Objects of the different experiments.

III. Feeding experiments with milch cows (two).

IV. Hay substitutes.

V. The Babcock v. the space system, etc.

VI. Feeding experiment with steers.

VII. Feeding calves for veal.

VIII. Digestion experiments,

1. Digestion experiments with sheep.

2. The digestibility of the pentosans.

The experiments in the field and in the vegetation house

have been quite numerous and of a varying character.

Some of them are a continuation of those of former years,

while others are new. Much attention has Ijeen devoted to

the raising of nutritious forage crops fit for green fodder,

hay and ensilage ; the results are gratifying, and cannot fail

to exert a desirable influence on the future supply of coarse

fodder for farm live stock, as far as quantity as well as cost

of production and valuable composition is concerned. The

o-ood success noticed in the field during the first part of the

summer season was in some instances seriously checked by

a severe drought during the month of August. A descrip-

tion of the different experiments carried on in this connec-

tion by the writer forms the second part of the succeeding

annual report, under the following-named headings :
—
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Part II.

Field Experiments.

1. Field experiments for the purpose of studying the economy

of raising leguminous plants (clover, etc.) as a means of

enriching the soil in nitrogen in the interest of the subse-

quent raising of grain crops (Field A).

2. Field experiments with several prominent varieties of pota-

toes and some prominent mixed forage crops (Field B).

3. Field experiments to ascertain the influence of different mix-

tures of commercial fertilizers on the yield and general

character of several prominent garden crops (Field C).

4. Experiments with forage crops (27), to study their fitness

for our climate (Field D).

5. Trial of an early maturing variety of Minnesota dent corn

(Field E).

6. Field experiments with different commercial phosphates, to

study the economy of using the cheaper natural phosphates

or the more costly acidulated phosphates (Field F)

.

7. Experiments with forage crops (vetch and oats and Hun-

garian grass. Field G).

S. Field experiments to study the effect of phosphatic slag and

nitrate of soda as compared with ground bone on the yield

of oats and com (east field).

9. Experiments with permanent grass lands (meadows).

10. Orchard. Experiments with home-made stable manure, un-

leached wood ashes and several mixtures of fertilizing

materials on the growth and yield of several varieties of

fruit trees.

11. Observations in the vegetation house.

12. Report on general farm work.

The work in the chemical laboratory of the station is

steadily increasing. The progress of the work in the held,

the barn and the vesretation house in some cases calls for

much analytical chemical work, and the applications of the

citizens of the State for free analyses of fodders, fertilizers,

well water and a variety of waste products are from year to

year more numerous. The amount and character of the
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work in the chemical laboratory may be judged from the

following statement, which represents the third part of

the report :
—

Part III.

Special Work ix the Chemical Laboratory.

I. Communication on commercial fertilizers :
—

1. General introdnction.

2. State laws for the regulation of the trade in commercial

fertilizers.

3. List of licensed manufacturers and dealers from May 1,

1894, to May 1,1895 (58).

4. Analyses of licensed fertilizers (253).

5. Analyses of commercial fertilizers and manurial substances

sent on for examination (145).

6. Miscellaneous analyses (4).

7. Miscellaneous fodder analyses (69).

The chemical analyses made in connection with investigations

carried on at the station are reported in the description of the

work.

II. Analyses of milk sent on for examination (40).

III. Analyses of water sent on for examination (200)

.

IV. Compilation of analyses made at Amherst, Mass., of agri-

cultural chemicals and refuse substances used for fertil-

izing purposes.

V. Compilation of analyses made at Amherst, Mass., of fodder

articles, fruits, sugar-producing plants, dairy products,,

etc.

VI. Table of digestibility of American feed stuffs.

The weather observations for local purposes have been

continued, and copies of our records have been regularly

sent to the United States department, according to direc-

tions. The periodically published bulletins have been as

many as in previous years. The number of regular appli-

cants for copies is increasing. The supply of copies of

previous years is in many cases exhausted.

The condition of the buildings pointed out in my preced-

ing report has not been changed ; some of the farm build-

ings need repairing of roofs and repainting. The laboratory
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l)uildings (brick) arc in a fair condition ; their outfit has not

been materially increased, for economical reasons.

In concluding, it gives me particular pleasure to acknowl-

edge the satisfactory assistance I have enjoyed from all par-

ties associated with me in carrying out the work assigned.

Thanking you for the kind consideration received in the

past, I am,

Yours very respectfully,

C. A. GOESSMANN,
Director.

Amherst, Mass., Jan. 1, 1895.
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ANNUAL REPORT OF C. A. GOESSMANN,

Treasurer of the Massachusetts State Agricultural Experiment Station,

For the Tear ending Dec. 20, IS94.

Cash

Cash

Cash

Cash

Cash

Cash

Cash

Cash

Cash

Cash

Cash

Cash

Cash

Cash

Cash

Cash

Cash

Receiv
on hand from last rear,

from State Treasurer, appropriation,

from fertilizer account,

from dairy bureau,

from farm,

from miscellaneous som'ces,

ED.

$252 65

10,000 00

3,090 00

11 00

1,153 42

79 95

Expended.

paid salaries, $4,287 18

paid laboratory supplies, 660 79

paid printing and office expenses, .... 887 63

paid farmer and farm labor, 2,379 84

paid farm supplies, 1,764 24

paid fertilizer account, 3,090 00

paid construction and repairs 544 50

paid expense of Board of Control, . . . . 90 54

paid incidental expenses, 382 92

paid library, 277 84

on hand, 221 54

$14,587 02

$14,587 02

Summary of the Propertv of the Massachusetts State Agri-

cultural Experiment Station (Dec. 20, 1894).

Live stock, . . . .
' |645 00

Tools, implements and machinery, 843 90

Produce on hand, 364 00

Fertilizers, 196 00

Laboratory inventory, 3,500 00

Office furniture, librar}^ etc., 2,095 00

Furniture, herbariums, library and collections, . . . 1,300 00

Photographic supplies, 150 00

Greenhouse apparatus, 200 00

Mycologists' apparatus, 350 00

Chemical apparatus and supplies, 300 00

Buildings, land, etc., 30,570 00
$40,513 90

This is to certify that I have exaruiaed the books and accounts of Charles A. Goessmann,
treasurer of the Massachusetts Agricultural Experiment Station, for the fiscal year ending
Dec. 20, 1894, and find thera correct, and all disbursements properly vouched for, with a

balance in the treasury of two hundred and twenty-one fifty-four one-hundredths dollars,

which is shown to be in the bank.
WM. R. SESSIONS,

Jan. 15, 1895. Auditor.



PART I.

FEEDING EXPERIMENTS
AND

DA.IRY STUDIES.
BY J. B. LINDSEY.

I. A Practical Talk about Feeding.

II. Objects of the Different Experiments.

III. Feeding Experiments with Milch Cows (two),

IV. Hay Substitutes,

V. The Babcock v. the Space System, etc.

VI. Feeding Experiment with Steers.

VII. Feeding Calves for Veal.

VIII. Digestion Experiments.

1. Digestion Experiments with Sheep.

2. The Digestibility of the Pentosans.
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I.

1. A BRIEF PRACTICAL TALK ABOUT SOME OF
THE PRINCIPLES INVOLVED IN FEEDING
OUR FARM ANIMALS.

In order to feed the live stock of the farm to the best

advantage, it is important tliat the farmer he familiar with

the elementary principles of animal nutrition.

Now the body of the animal is made up, generally speak-

ing, of four distinct groups of substances, namely, (1)

water, (2) flesh (lean meat), (3) fat, (4) ash.

The percentage of water in different animals in different

stages of growth varies in round numbers from 40 to 85

per cent. ; the percentage of bone framework of the body

from 6 to 12 per cent. ; the flesh, not including l)lood and

entrails, composes from 30 to 48 per cent. ; while the fat

varies from 5 to 40 per cent.

An average composition of the various farm animals would

be somewhat as follows: bones, 8.9 per cent.; flesh and

teeth, 40.1 per cent. ; fat that can be removed by mechan-

ical means, 23.9 per cent. ; and blood, hair, horns, entrails,

including foods contained therein, 27.1 per cent.

The milk, an animal product, contains approximately 87

per cent, of water, 3.5 per cent, of casein and albumen or

nitrogenous matter, of which the lean meat of the animal is

also a type, 0.7 per cent, of ash and about 8.5 per cent, of

fat and milk sugar.

The flesh or lean meat is composed of nitrogen, carbon,

hydrogen, oxygen, sulphur and phosphorous ; its character-

istic element is the nitrogen. Small quantities of ash also

enter into its composition. The bones are made up partly

of nitrogenous matter, such as glue, gelatine, etc., partly of

fat and partly of ash. The a«h or earthy part of the bone.
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as some call it, is composed principally of phosphate of

lime. The fat contains no nitrogen, but has as high as 76

per cent, of carbon, the balance consisting of oxygen and

hydrogen.

The ash constituents of the body consists essentially of

lime, potash, soda, magnesia, iron, phosphoric acid and

sulphuric acid. The phosphate of lime predominates.

Now, these various substances, making up the animal

body, — flesh, fat, ash and water, — are formed or obtained

direct with the aid of the oxygen of the air from the sub-

stances termed foods that the animal consumes. Our neat

stock, for example, consume the various coarse fodders and

grains and have the power within them of converting these

vegetable foods into flesh, fat and bone.

Recognizing, then, the composition of the animal body,

both as regards its groups of substances and the more

elementary su])stances that make up these groups, let us

turn our attention to a brief study of the foods from which

the body is built up.

Classification and Cojiposition of Cattle Foods.

(a) Classification.

For our })urpose cattle foods may divide into : (1) coarse

fodders, («) those rich in carbohydrates (cellular matter,

starch, etc.) and low in protein, and about 50 to 65 per

cent, digestible, (6) the legumes when cut in bloom, rich in

protein and about as digestible as («) ; (2) root crops, also

rich in carbohydrates and low in protein, but very digesti-

ble ; (3) concentrated foods with a digestibility of from 75

to 85 per cent. The concentrated foods should be sub-

divided into (a) those rich in carbohydrates and compar-

atively low in protein, such as wheat, rye, barley, oats and

corn; and (b) those that are rich in protein and compar-

atively low in carbohydrates, as peas, beans, gluten feeds

and meals, cotton-seed meal, linseed meals, peanut meal,

«tc.
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Table of Classification.

Coarse Foods.
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hand, contain but a small percentage. Cows, oxen, sheep

and horses have a digestive tract so arranged as to be able

to consume and digest large quantities of such coarse fod-

ders.

J^unciions of the Cellulose.— It cannot form flesh, but

serves to produce vital energy and fat.

(5) Crude Fat.

By crude fat is meant not only the fats and oils found in

the various foods, but also the waxes, resins, etc. It has

also been termed " ether extract," because it is that portion

of the plant soluble in ether. Its elementary composition

is carbon, oxygen and hydrogen, with a much higher per-

centage of carbon than either the cellulose or extract matter.

Functions of tlie Fat. — It serves the same purposes as

the cellulose ; it furnishes, however, two and one-half times

as much heat or energy as the cellulose.

{4) Crude Protein.

Protein is a general name for all the nitrogen-containing

bodies found in our common agricultural plants. It might

be called "vegetable meat." It corresponds, generally

speaking, to the lean meat of the animal body. All protein

or albuminoids contain on an average about 16.5 percent, of

nitrogen. It is, other things being equal, the most valuable

food constituent of the plant. Its elementary composition

is carbon, nitrogen, oxygen, hydrogen, phosphorus and

sulphur.

Functions of the Protein. — The protein is a source of

energy, and is tJ(e only source of flesh. It also has been

considered a source of fat, although much doubt has lately

been thrown upon this idea.

{5) Extract Matter.

The so-called non-nitrogenous extract matter consists of

the starch, suijars and sums. A large part of the extract

matter of the coarse fodders (one-third to one-half) consists

of the M'ood gums or pentosans. It has been shown that in

the majority of cases the pentosans are as valuable for food
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as other carbohydrates. The elementary composition of the

extract matter is carbon, oxygen and hydrogen.

Functions of the Extract Matter.— The sugars, starch

and gums furnish energy, and serve as sources of fat. The

crude cellulose and the extract matter, having the same

functions in the animal economy, namely, the production of

energy and fat, have been termed carbohydrates. The ash,

while a necessary ingredient of all complete foods for live

stock, is not generally considered in compounding suitable

daily diets for our farm animals ; so that, for practical pur-

poses, we really have to do with but three groups: (1)

protein, (2) carbohydrates, (3) fat.

Having noted the different groups of substances of which

our agricultural plants are composed, let us briefly turn our

attention to the value of these groups as sources of nourish-

ment. No one of them is of itself a suitable food for our

farm animals, nor will any one of them sustain life for any

lenn-th of time.

Digestibility of Cattle Foods.

Foods are valuable as sources of nourishment only in so

far as their various constituents or groups can be digested

and assimilated. Two kinds of hay, one early and the other

late cut, might be consumed in equal quantities by an

animal, yet the early cut hay, having more digestible mat-

ter, would prove the more valuable fodder. In order to

combine the various fodders into what has been termed a

fodder ration, it is important to know how large a part

or per cent, of the various groups is digestible. A great

many digestion experiments have been made with various

cattle foods, especially in Germany ; during the last six or

seven years a considerable number have been carried out in

the United States. A tabulated list of all American experi-

ments will be found at the end of this report.

How the Digestible Matter of a Food is determined.

First ascertain the amount and composition of the food

consumed by an animal in a given length of time, also the

amount and composition of the fteces or undigested portion
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excreted in the same time on the basis of dry matter. The

difference between them will represent the amount of the

various constituents of the food digested.

The percentages of the constituents digested are called the

digestion coefficients.

A Single Illustration, sJioioing hoio the Digestibility of a

Fodder is determined.

[Solid manure equals the undigested part of food.]

English Hay.
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of digestible protein, .5 pound of digestible fat and 13

pounds of digestible carbohydrates daily, on the basis of

1,000 pounds live weight. In preparing fodder rations for

milch cows, then, it should be our aim to so combine the

coarse and concentrated foods as to obtain these groups in

the approximately correct proportions. Variety and palata-

bility of food must also be taken into consideration.

«

How Fodder Rations are made wp.

In order to show how fodder rfltions are put together, we
will construct one from English hay, corn meal, cotton-seed

meal and wheat bran. We must know (1) the analyses of

the fodders and (2) their digestibility. These data are to be

found in the table following :
—

Table sliowing Comjjositioyi and Digestibility.
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2. Calculate the rations on the basis of 1,000 pounds

live weight. Cows weighing but 700 to 800 pounds will

need only seven-tenths or eight-tenths as much. (This is

not always true. Example : very thin cows fresh in milk

would need rather more, and cows in fair to good condition

towards the end of lactation less.)

3. Use 21 pounds of English hay or its equivalent of

some other coarse fodder as a basis. (This will furnish

1 pound of digestible protein, and it is now necessary to

make up the necessary amount of protein by the addition

of concentrated fodders. In doing this the necessary car-

bohydrates not furnished by the hay will also be added.)

4. Use 8 to 10 pounds of two or three different grains,

about one-third of each kind. (Not over 3 pounds of corn

meal should be added. The various gluten feeds can often

take the place of corn meal to advantage. It is almost

always economical to use 3 pounds of bran. As the third

grain 2 to 3 pounds of one very high in protein should

be used, such as cotton-seed meal, or one of the gluten or

linseed meals.)

5. Reduce the quantity of each of the substances to be

fed lo dry mailer, by multipl3n*ng by the average per cenl.

of dry mailer in such sulistances, as found in the tables.

6. Multiply the amount of dry matter in each of the

foods by the average percentages of cellulose, fot, protein

and extract matter it contains, and these products by the

digestion percenlages of these same groups. The last prod-

ucts will be the amount of digestible cellulose, fat, protein

and extract matter contained in each of the several foods.

Add the several dio-estible amounts as found in the various

foods together, and the sum will be the total digestible cel-

lulose, fat, protein and extract matter in all of the feeds

going to make up the daily ration.

7. To calculate the nutritive ratio of the ration, multiply

the amount of digestil)le fat by 2^, and add the product

to the digestible cellulose and extract matter ; divide this

sum l)y the digestible protein, and the dividend will be the

ratio required.
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A Practical Example.

Fodder Ration for a Milch Coio of IfiOO Pounds Live Weight.
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Summary.
Pounds.

Total digestible protein, 2.70

Total digestible fat 0.73

Total digestible cellulose and extract (carbohydrates), .... 12.60

Total digestible organic nntrients 16.03

These figures correspond very closely with the amounts required (see top of page 22).

Calculating the Nutritive Ratio.
Pounds.

Carl)oliydratc9, 12.60

Fat, .73 pouiuL X 2^ = . . . 1.82

Total, 14.42

14.42 pounds carbohydrates -f- 2.7 pounds protein = 5 34, or as 1 protein is to 5.34

carbohj'drates (1 : 5.34).

The Real Meaning of Nutritive Ratio.

Nutritive ratio is simply the numerical relation which the

fat and carbohydrates bear to the protein which is taken as

unity ; or, stated in the form of a problem, how many more
units of carbohydrates and fat reduced to carJiohydrates are

present in the ration than units of protein?

It has been demonstrated by experiment that, other

things being equal, the best returns can be secured in case

of milch cows, for example, if the various fodders are so

combined as to produce a ration containing 4.5 to 5.5 times

as much carl)ohydrates as protein ; or, in other words,

rations having a nutritive ratio of 1 : 4.5 to 5.5.

While this proportion should be kept in mind in making
up the fodder ration, palatability and variety should by no

means be lost sight of.

Rations with a nutritive ratio of 1 : 4.5 to 6 are termed

narrow rations ; those with ratios of 1 : G to 1 : 10, Avide

rations.
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2. SOME GOOD FODDER RATIONS FOR FARM
ANIMALS.

I. Milch Cows and Growing Neat Stock.

These animals should have 16 pounds of digestil)le organic

nutrients daily divided into : digestible protein, 2.50 to 3.00

pounds; digestible fat, .50 to 1.00 pounds; digestible car-

bohydrates, 12 to 13 pounds; on the basis of 1,000 pounds

live weio;ht. These various ino-redients will l)e found in the

correct proportions in the following combinations :
—

/. Basal Rations.

{a) (6) (c)

English hay,* 18 pounds. English hay, 21 poi:nds. English hay, . 4 pounds.

Roots, . . 15 pounds. Corn stover, , 4 pounds.

Corn ensilage, 40 pounds.

id) (e) (/)
Hay, . . 5 pounds. Haj^ of vetch Green crops,t 50-70 pounds.

Dry coi'n fodder, 25 pounds. and oats, 10 jjounds.

English hay, 5 pounds.

Corn stover, 6 pounds.

These coarse fodders for practical purposes can generally

be fed ad libitum; i. e., the animals can be given all they

will consume. There are, of course, some exceptions, but

the practised eye of the feeder will control such cases.

//. Grain Rations.

The followino; o-rain rations are combined to go with the

above coarse fodders. These should always be weighed or

measured out :
—

* The many experiments at this station have sliown that hay is too costly to be

fed in large quantities to cows and growing stock. Its place should be taken by

other coarse fodders.

t In case green leguminous crops are fed, only one-half to one-third of the grain

ration that follows need be given.



1895.] PUBLIC DOCUMENT— No. 33. 25

(a) (6)

Cotton-seed meal, . . 100 poui"ls. Chicago gluten meal, . 100 pounds.

"Wheat bran, . . .100 " Wheat bran, . . .100 "

Corn meal,* . . .100 " Gluten feed,* . . .100 "

Mix and feed 9 quarts daily. Mix and feed 9 quarts daily.

(c) (d)

Linseed meal,t . . 100 pounds. Linseed meal,t . . . 100 pounds.

Wheat bran, . . . 10» " Tope or King gluten meal, 100 "

Ground wheat, . . 100 " Wheat bran, . . .200 "

Mix and feed 9 quarts daily. Mix and feed 9 quarts daily.

The maize or gluten feeds can be used interchangeably

one for the other ; the linseed meal and Chicago gluten meal

can also be substituted one for the other. Cotton-seed

meal, King gluten meal and Pope gluten meal should not

be combined (especially in summer) with other concentrated

foods rich in fat, and it is better to feed but one of

these in any daily grain ration. To be on the safe side, we

would not advocate more than 2 or at the utmost 3 quarts

of these feeds daily.

In making up the grain rations, cost must be considered,

and farmers will have to use judgment in this respect.

Thus, if cotton-seed meal costs $24 per ton and Chicago

ghiten meal $2G, the cotton-seed meal would be much more

economical.

The following figures show the approximate relative com-

mercial values of the grains, figured on the basis of the

amount of digestible protein they contain. By this is

meant that if corn meal was worth $21 per ton Chicago

gluten meal would be worth $28, etc. This does not mean

that these two grains, side by side, would have the same

feeding effect, but the figures are presented as a basis to be

used in purchasing :
—

Per Ton.

Corn meal, $21 00

Wheat braus, 18 00

(iluten feeds, 23 00

Gluten meals, 28 00

Cotton-seed meal, 30 50

New-process linseed meal, 29 00

Old-process linseed meal, 28 25

* Three quarts of either Buffalo gluten feed, Teoria gluten feed or Chicago maize

feed can be substituted with good elfect for the corn meal*

t Old or new process.
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II. Winter Fodder Rations for Growing Lambs (60

TO 100 Pounds).

The following combinations of grains and coarse fodder

have proved valuable as winter fodder rations for lambs

(yearlings).

In general, where corn ensilage has been substituted for

one-half to two-thirds of the roweii the o:rovvth has been

fully as good and the cost of production of live weight

somewhat less.

II.

Wheat bran, .

Chicago gluten meal,

Rowen, ....
Nutritive ratio,

Total cost (approximate),

Manurial value obtainable.

Net cost, ....

0.50 lbs.

0.50 "

2.00 "

1:4 50

2.50 cts.

1.15 "

1.36 "

Wheat bran, .

Chicago gluten meal,

Rowen,

Corn ensilage, .

Nutritive ratio,

Total cost (approximate),

Manurial value obtainable.

Net cost, ....

0.50 lbs.

50 "

1.00 "

3.50 "

1:509

2.24 cts.

1.10 "

1.14 "

III. IV.

Wheat bran, .

Linseed meal, .

Rowen, ....
Nutritive ratio.

Total cost (approximate),

Manurial value ohtainalile.

Net cost, .

0.50 lbs.

0.25 "

1.50 "

1:4.0

2.08 cts.

1.02 "

1.06 "

Wheat bran, .... 0.50 lbs.

Linseed meal, .... 0.25 "

Rowen, 0.50 "

Corn ensilage, .... 3.50 "

Nutritive ratio, . . . 1 : 5.0

Total cost (approximate), . 1.8 cts.

Manurial value obtainable, . 0.9 "

Net cost, 0.9 "

VL

Corn meal.

Cotton-seed meal, .

Rowen, ....
Nutritive ratio,

Total cost (approximate),

Manurial value obtainable,

Net cost,

0.50 11)8.

50 "

1.50 "

1 : 5.3

2 40 cts.

1.30 "

1.10 "

Buffalo gluten feed, . . 0.75 lbs.

Rowen, 2.00 l))s.

Nutritive ratio, • . . 1 : 5.3

Total cost (approximate), . 2.33 cts.

Manurial value obtainable, . 1.25 "

Net cost, 1.07 "



1895.] PUBLIC DOCUMENT— No. 33.

VII.
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BufiFalo gluten feed, 0.75 lbs.

Cotton-seed meal, 0.25 "

Rowen, . , « . > 0.50 '«

Corn ensilage, 4.00 "

Nutritive ratio, 1 : 4.6

Total cost (approximate) , 2.04 cts.

Manurial value obtainable, . « 1.14 "

Net cost 0.90 "

Linseed meal, cotton-seed meal and Chicago gluten meal

can be substituted one for the other without very materially

changinor the cost of the ration or its feeding effect. Buffalo

gluten feed and Chicaoo maize feed can also be used inter-

changeably.

One-half pound of rowen and four to five pounds of corn

ensilage in a ration tend to cheapen the cost and are as

effective in feeding value as one and one-half to two pounds

of rowen. In general, four pounds of corn ensilage can be

reckoned an equivalent for one pound of rowen, so far as

dry matter is concerned.

The rations as given can be increased or decreased pro-

portionately in quantity to suit the appetite and size of the

animals fed.

III. Practical Eations for Pig Feeding.

When skim-milk is used as a part of the daily diet in

feeding pigs for the market, the station feels justified, in

view of its feeding experiments, in recommending the fol-

lowing practical rations as being valuable in producing pork

at a minimum cost :
—

Weight of Pigs

(Pounds).
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n.

Weight of Pigs

(Pounds).
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(c) Hard Worh.
Pounds.

Hay, .15
Wheat bran, 4

Provender, 8

The provender consists of cracked corn and oats, in the

proportion of 400 pounds of the former to 15 bushels of the

hitter.

The following table shows the pounds of digestilile

nutrients in our ration for medium work, as compared with

Wolff's for horses of 1,000 pounds live weight, doing medium
work and hard work :

—
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II.

OBJECTS OF THE FOLLOWING EXPERIMENTS.

III. Feeding Experiments with Milch Cows.

1. October to December, 1893.

To note the comparative feeding effects of English hay,

hay of vetch and oats and soja bean and barley straw upon
the production and cost of milk.

Grain feed was constant, and consisted of wheat bran,

Buflalo gluten feed and new-process linseed meal.

2. January to May, 1894.

{ci) To determine how much digestible protein can be

economically fed to milch cows.

(b) To determine the effect of different quantities of pro-

tein upon the quantity and quality of the milk.

3. Creamery Record of the Station.

The tabulated results of the station herd for 181)3 and

1894.

IV. Hay Substitutes.

A resume of some experiments with. vetch and oats and

peas and oats, calling attention to their value for milk pro-

duction, as compared with English hay.

V. The Babcock v. the Space System as a Basis for

Payment in Massachusetts Creameries.

The object of this experiment is to call attention to the

composition of cream from various patrons raised by the

deep-setting process, in order to see if the payment for

cream by the space (or fraction of an inch) is equally just

to all parties. The Babcock method is contrasted with the

space system.
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VI. Feeding Experiments with Steers.

(a) To note the efl'ect of distinct fodder rations upon the

pnxhiction of live weiglit.

(b) To secure facts relative to the actual cost of beef

production in Massachusetts under existing local conditions.

(c) To compare the relative merits and cost of pasture

V. soiling during the summer season. (A resume of all our

experiments with steers follows this experiment.)

VII. Feeding Calves for Veal.

(a) To see if it were possil)le to replace the butter fat

removed in the cream by some cheaper fat or oil, thus pro-

ducing a mixture resembling in composition whole milk.

(6) To see if such a mixture would fatten calves eco-

nomically.

VIII. Digestion Experiments witpi Sheep.

1. To study the digestibility and consequent ralue as a

source of food of a variety of concentrated cattle foods.

2. The digestibility of the pentosans. An investigation

into the value as a source of food of a group of substances,

called pentosans, found in most of our cattle foods, concern-

ing which our knowledge heretofore has been very limited.

This article at the present time has rather more of a scientific

than practical interest.
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III.

FEEDING EXPERIMENTS WITH MELCH COWS.

1. COMPARATIVE VALUE OF DIFFERENT COARSE

FEEDS.

By J. B. LiNDSEY.

October-December, 1893.

[Grains fed: wheat bran, Buffalo gluten feed, new-process linseed meal. Coarse

feeds : hay, dry vetch and oats, soja-bean hay and Ijarley straw.]

Object of the Experiment.

To note the comparative eftect of English hay, dry vetch

and oats, soja-bean hay and barley straw upon the produc-

tion and cost of milk.

Results of the Experiment.

The average cost of producing milk from six cows of the

station herd in different periods of lactation was 2.3 cents

per quart; the average yield was 9.46 quarts per day.

Hay of vetch and oats compared very favorably with

English hay for milk production.

The conq>osition of the milk was apparently not affected

by the different coarse fodders.

The Experiment.

The analyses of the foods fed and their fertilizing value,

the history and feeding record of the individual cows, etc.,

will be found at the end of the experiment.

Six cows were used in the trial; they were grades of

various breeds in different jieriods of lactation, yielding from

7 to 15 quarts of milk daily.
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The fodder articles were all in good condition, and may
be considered fair samples of their kind.

During the entire feeding trial the grain ration remained

constant, the coarse fodders alone being changed. The

cows were fed, watered and milked twice daily, one-half the

food being given at each feeding. They were allowed out-

door exercise on every pleasant day. They were weighed

once a week, after the morning's feeding and milking but

before being watered.

A composite sample of the milk was taken three days

of each week during the trial, thus furnishing the average

of every six milkings out of fourteen. This at least gives a

good average for each week.

Average Composition of the Daily Fodder Rations (1893-94).

I.
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phoric acid and potash of the ration fed that will be found

in the manure. In case of milch cows this amounts on an

average to 80 per cent, of the fertilizing ingredients con-

tained in the feed. The other 20 per cent, goes into the

milk or flesh of the animal. The value of the nitrogen, phos-

phoric acid and potash thus excreted is leased upon the retail

cost of these articles in the open markets. When the experi-

ment was in operation this amounted to 15 cents per pound

for nitrogen, 5|^ cents per pound for phosphoric acid and 41^

cents per pound for potash. The net cost of a ration is that

cost remaining after the value of the manure has been de-

ducted from the total cost.

Quantity and Cost of Milk jJToduced Daily.
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of the hay period being observed, which would pro])a])ly

be coiinteibahinccd when the longer vetch and oats period

and the natural decline in yield are considered. The vetch

and oats hay compared, then, quite well with the first cut

hay of upland meadows.

While the soja-ljean hay and barley straw compared very

favoral)ly with the other coarse fodders, it is hardly to be

commended, because of the tendency of the bean leaves of

the soja-bean plant, like all leguminous crops, to dry up

and fall off in the process of curing. The soja bean can be

much better preserved in the silo mixed with corn fodder.
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O

to



1895.] PUBLIC DOCUMENT— No. 33. 37

In case of cows Nettie, Jennie and Gem the percentage

of solids and fat remained very constant during the three

periods, while the solids and fat of the milk of cows Julia,

Nora and Nellie show a decrease in the last two periods.

This decrease can only be explained on the ground that the

change of feed interfered for a time with the process of

secretion. Towards the end of each period it is noted that

the composition of the milk of two of three cows approached

that of the first period again. Cows Nora and Nellie

seemed for quite a while to produce milk of a varying fat

content.
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History of Cows.

NAME OF COW.
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Digestion Coefficients.



42 AGRICULTURAL EXPERIMENT STATION. [Jan.

2. EFFECT OF FOOD UPON THE COST AND QUALITY
OF MILK.

By J. B. LiNDSEY.

January-May, 1894.

Objects of the Experiment.

I. To determine how much digestible protein can be

economically fed to milch cows.

II. To determine the efiect of different quantities of

protein upon the c^uantity and quality of the milk.

Brief Explanation of the Objects Sought.

By digestible protein is meant the nitrogenous part of the

food consumed and digested. The non-nitrogenous part, i.e.
,

that which is not protein, is the cellulose, starch, sugars,

gums and fatty substances.

Very much is l)eing said at the present time by our ex-

periment stations and intelligent dairy farmers about the

value of different rations for the dairy cow. What is the

most suitable nutritive ratio * of these fodder rations, or how
much protein shall be fed in the ration, is a question of

economical importance, for the protein is the most costly of

all the fodder constituents.

Again, the writer deems it advisable, partly as an object

lesson and partly for more light on the subject, — recogniz-

ing at the same time the work already accomplished,— to

note the effects of different amounts of protein upon the com-

position or quality of the milk.

General Teachings of the Experiment.

1. The amount of protein fed in the various fodder

rations varied from 1.3 to 3.76 pounds daily to cows aver-

aging 871 pounds live weight. The ration containing the

most protein produced milk at a less cost per quart in each

* By nutritive ratio is meant the proportion which the nitrogenous bears to the

non-nitrogenous part of the food.
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of the three series of experiments, besides furnishing a better

quality of manure.

2. During the autumn, winter and spring months from

2.5 to 3 pounds of protein can be fed daily to dairy cows

in good condition (on a basis of 1,000 pounds live weight)

with economy and consequent profit. During the summer
months it might not be advisable to feed over 2.5 pounds of

digestible protein in the fodder ration in case of stall-fed

cows, and one should be especially careful at that season

about feeding grains containing an excess of fat (see caution

elsewhere).

3. When as low as 1.3 pounds of protein were fed daily,

the total digestible organic matter at the same time being

sufficient for the animal's daily needs, the quality of the

milk, especially its fat content, was below that produced by

a ration containing 2.5 to 3 pounds of digestible protein.

4. When 3 pounds of protein were fed in the daily

ration there was an indication that its influence upon the

quality of the milk ceased to be felt.*

5. All of the cows were not affected alike by the same

fodder ration.

6. The total solid matter in the milk was much less

aflected than the fat.

7. This experiment points out the economy of feeding

properly balanced rations in order to secure maximum and

long-continued milk yields, as well as the best quality of

manure.
General Introduction.

The German investigator, E. von Wolff, f who has closely

studied the results of all German investio-ators concerning

the most suitable fodder rations for milch cows, has given

the following standard ration on a basis of 1,000 pounds

live weight :
—

Digestible protein, 2.50 lbs.

Digestible fat, 0.60 "

Digestible carbohydrates, 13.00 "

Nutritive ratio, 1:5.4

* It is hoped that it will be possible to still further studj' tliis question of the

effect of food and especially protein upon the qualit}' and quantity of the millj: pro-

duced.

t Die Ernahmng der Landwirthschaftliche Niitzthiere, 1876, p. 548.
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He claims that about 2.5 pounds of digestible protein

should be contained in the ration fed in order to keep the

animal in good condition and to keep up the quantity of

milk for the longest possible time.

Marcker and Morgen,* as a result of their experiments

with five difierent herds of cows, claim that more protein

than the current usa<je and feedinfic standards call for can

be economically fed, thus :
—

Digestible protein ('pounds)

,

Digestible fat (pounds ^
Digestible carbohydrates (pounds),
Nutritive ratio, ....

3.42
0.50
13.84
1:4.4

While this might be economically true in sections of Ger-

many, it does not necessarily hold that it is economically

true in Massachusetts.

Woll f has made quite a thorough inquiry into the rations

fed by successful dairymen in different sections of the

United States, and calls the average of his results the

American standard ration, which he believes to be correct

for the larger part of the United States. It is as follows :
—

Digestible protein, .

Digestible fat,

Digestible carbohydrates,

Nutritive ratio,

2.15 lbs.

0.74 "

13.27 "

1:6.9

He furnishes no results of experiments to prove this to be

the case, simply basing his conclusion upon the opinion of

dairy farmers. Whether the judgment of dairy farmers is

correct or not we will not at this point express an opinion,

])ut it seems to the writer a rather peculiar position for a

scientific inquirer to take.

During the winters of 1892-93 and 1893-94 Messrs.

Woods and Phelps | made investigations concerning the

* Il(5sum6 in Experiment Station Record, March, 1892.

t Bulletin No. 38, Wisconsin Experiment Station.

J Bulletin No. 13, Storr's Experiment Station.
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fodder rations fed hy many prominent dairymen in Connecti-

cut, and found them containing about 2.5 pounds of diges-

tible protein and 17.5 pounds of total digestible nutrients.

Where rations poorer in protein were fed than the above,

the milk produced was noted, then a change in the ration

was suggested, and later the production of the herd was

again accurately observed.

They recommended, as a "tentative ration," 2.5 pounds

of digestible protein and 16 pounds of total digestible or-

ganic matter,— practically the German standard.

The many experiments already carried out at the Massa-

chusetts station have shown the economy of feeding at least

2.5 pounds of digestible protein in the daily ration.

There appears, however, to be a diiference in opinion as

to the amount of protein that can be economically fed to

our dairy cows, and the investigation that follows is a step

towards the solution of the problem.

In the second place, we have endeavored to note if the

varying amounts of protein in rations that contain sufficient

total digestible organic nutrients have had any noticeable

effect upon the quality of the milk produced.

E. Wolff* and G. Kiihn j during the years 1868-76 made

this subject a special study. The results of their investiga-

tion may be stated concisely as follows :
—

That milk production is dependent, in the first place,

upon the individuality of the cow and upon the develop-

ment of the milk glands. It is impossible to radically

change the composition of the milk by means of food, to

transform a " butter cow" into a " cheese cow" at will, etc.

On the other hand, there are cows whose milk can be in-

fluenced by the foods fed, but only to a limited degree. In

the thirty cows that were accurately studied there were

only two where such an influence of the fodder was de-

cidedly proved. With some of the other cows very slight

changes only were noticed. Of all the milk components,

the fat was by far the most influenced by the food supply.

* E. "Wolff, " Die Yerssuchsstation Hohenhcim," Berlin, 1870.

t Journal fiir Landw , 1874; Landw. Yerssuchsstation, 1869; E6sam€ in Die

Emahruug der Laudwirthschaftliclie Niitzthiere, E. Wolff, 1876.
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The one-sided increase in the milk fat in case of individual

cows Avas parallel with the increased supply of digestible

protein. Different concentrated feeds appeared also to

have increased the percentage of fat.* A previously well-

fed cow, fed so as to be poorly nourished,! would decrease

in her flow, and the quality of the milk would be, as a rule,

gradually impah'ed, though not radically aftected. Upon
these experiments of Wolff and Klihn is based our present

knowledge of the subject under consideration.

In 1891 W. Fleischmann :j: presented the results of his

studies upon a large herd of cows. He did not study this

especial point, namely, the effect of increasing amounts of

protein on the quality of the milk ; but he makes, in con-

nection with his conclusions, the following interesting obser-

vation : "The fact long believed to be true in practice,

namely, the increasing the amount of food nutrients to

make the milk of cows richer in fat absolutely as well as

relatively, would seem to be fully confirmed."

Kochs and Ramm § studied this subject in 1891, using

three cows of different breeds, and concluded that in case of

their experiment the food had no effect upon the fat content

of the milk.

From 2.2 to 4.4 pounds of digestible true protein were fed

daily, and approximately 21 to 23 pounds of total digestible

organic matter, on the basis of 1,000 pounds live weight.

The weakness of this experiment is at least twofold : first,

because of the few cows used ; and second, because each

cow was not fed with the exact ration belonging to her, but

the entire food weighed out for the three cows was given to

them collectively.

It will be noticed that the smallest amount of protein was

2.25 pounds. The amount of total digestible organic matter

fed was, however, above Wolff's standard, so that the nutri-

tive ratio was 1 : 8.00.

'* Palmiiut meal and bean meal.

t I wish to state that a milch cow can be poorly nourished in two ways : first, by

not getting sufficient food to eat ; and second, while she may get enough to eat, the

food for milk production miglit be what is termed an improperly balanced one.

Hay, for example, contains a large excess of carbohydrates and not enough protein.

t Landw., Jahrb., 20, 1891, Supplement II ; E.6sum6 in Experiment Station Record,

Vol. Ill, p. 424.

§ Landw., Jahrb., Bd. xxi, 1892, p. 809.
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W. H. Jordan* gives the results of several trials. In the

first experiment three cows were used. The animals were

fed in the second period of 14 days on hay and corn meal,

and in the first and third periods 2 pounds of cotton-seed

meal were substituted for 2 pounds of corn meal. Other-

wise the food was alike in all three periods. The corn meal

ration contained .87 pound of digestible protein and 12.45

pounds total digestible organic nutrients for cows weighing

925 to 950 pounds, — clearly an insufiicient amount, as the

experimenter states. The cotton-seed ration contained 1.47

pounds of digestible protein and 12.41 pounds of total diges-

tible organic nutrients, also insufficient in quantity, but still

somewhat improved. Two of three cows showed a slight

increase in the solid matter of the milk on the cotton-seed

ration, and one a decrease. The percentage of fat in the

milk of the same two cows, on a basis of 13 per cent, total

solid matter, was quite uniform for all three periods. The
milk of the cow that showed a decrease in per cent, of solid

matter on the cotton-seed ration showed at the same time a

slight decrease in the fat percentage, on the basis of 13 per

cent, total solids.

We have here another example of how different cows are

differently affected by similar foods. This experiment was

repeated the next year with four cows, but as far as the

components of the milk were concerned very little change

was noted.

In 1893 the same investigator published the results of

experiments with three cows. The total digestible nutrients

fed were sufficient, and each period lasted 35 days. The

milk was analyzed the last five days of each period.

The writer thinks it would have been better to have had

the results of the composition of the milk for five days of

each week for every period.

Only the very briefest resume is here given :
—

* Maine Experiment Station, reports for 1885-86, 1886-87, 1893.
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failed to find any change in the composition of the milk that

could be traced to food influence.

The New Hampshire Experiment Station * failed to note

any decided improvement in the quality of the milk when

rations containing sufficient digestible organic nutrients

were fed, ])y varying the digestible protein from 2 to 3

pounds daily.

The Iowa Experiment Station in 1891 published the results

of an experiment made " to determine the eft'ect of food upon

•the quality of milk," without apparently endeavoring to note

the eflect of any particular group of constituents in the fodder

ration. They compared the eSect of corn meal (low in pro-

tein) with gluten meal (high in })rotein). They really fed

one ration containing but 1.05 pounds of digestible protein

and another containing 2.18 pounds. Four cows, averaging

1,000 pounds in live weight, were used in the experiment,—
three grade Shorthorn and one grade Holstein. It is impos-

sible, for lack of data, to calculate accurately the amount

of digestible nutrients fed, but an attempt has been made
below to get an approximate idea. It appears that neither

the corn fodder nor the clover hay was tested for moisture

or subjected to analysis.

Eation I.
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in milk, with an average weight of 1,000 pounds, could be

fed on such a food coml)ination as Ration I. and not show

the effect of it in a very short time. The data given show

that the quantity of the milk was increased and the quality

improved, especially its fat content, by increasing the sup-

ply of protein in the daily ration. The poor quality of the

milk in Ration I. was due in all probability partly to the

lack of food and partly to the small amount of protein pres-

ent. The experiment teaches nothing new, as the investiga-

tors seem to think. It has lona; been recog^nized that when
insufficient rations are fed, and they are at the same time

especially lacking in protein, the milk of many cows will

show a decrease in quality. The fat has a tendency to be

more affected than the other ingredients.

The experiment made at the Massachusetts State Experi-

ment Station about to be described in the following pages

is intended first as an object lesson to our dairymen, and

secondly it was made with a view of obtaining additional

information of an economical as well as of a scientific nature

upon this still somewhat disputed question.

Plan of the Expeeiment.

The experiment was divided into three periods, known as

Series I., II. and III. The preliminary feeding generally

lasted seven days, and the period itself fourteen. In Series

I. it required longer than seven days to get the cows

accustomed to the ensilage. In Series III. a and 6, the

periods themselves lasted but nine days.

The distinct rations fed will be stated further on. In

Series I. a, 2.58 pounds of protein (N.R. 1 : 4.8) were fed,

and in Series I. 6, 1.31 pounds of protein (N.R. 1: 10).

The ration h represents the way a great many New England

farmers feed, while ration a is not far from the German
standard. In Series II. a, 2.55 pounds of protein were fed,

essentially the same as in Series I. a; and in Series II. 5,

2.24 pounds of protein (N.R. 1 : 5.8) were fed, rather less

in amount, and furnishing, consequently, a somewhat wider

nutritive ratio. In this period also we get a direct compari-

son of the relative efl'ect of Buflalo gluten feed and corn
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meal. In Series III. a, 2.91 pounds of protein (N.R.

1 : 4.4) were fed, and in Series III. b, 3.76 pounds of pro-

tein were fed, being relatively large amounts of protein with

correspondingly narrow rations.

Strictly speaking, these series, so far as the yield of milk

is concerned, can be compared only with themselves, but not

with each other, for Series I. a and h was in operation dur-

ing the latter part of January and the first half of February,

Series II. a and h was completed about the end of March,

and Series 111. a and h about May 1. During this time the

cows would naturally shrink some in their milk yield. In

order to overcome so fiir as possible the natural milk shrink-

age in comparing the eflect of the rations in the three series

on the total yield from the herd, the following plan was

adopted: take, for example, Series I. a and h. Cows 1, 2

and 3 were fed the narrow ration, Series I. a, during the

two weeks that cows 4, 5 and 6 received the wide ration,

Series I. 5; and then the operation was reversed, cows 1, 2

and 3 receiving the wide ration. Series 1. b, while cows 4,

5 and 6 received the narrow ration. Series I. a. This plan

was continued through the entire series.
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What the Cows were Fed.

In Scries I. and II. the coarse fodder consisted of 3 to 4

pounds of dry corn stover and corn ensilage ad libitum.

The corn ensilage was made from Pride of the North corn,

and was cut and put in the silo when the kernels were glaz-

ing. It was of good quality. In Series III. the coarse

fodder consisted of corn stover and a good quality of rowen.

The grains consisted of wheat bran, corn meal, Buffiilo

gluten feed, cotton-seed meal and Chicago gluten meal, all

of good quality. One ounce of salt was fed daily. Its

beneficial effect upon the appetite and circulation is gen-

erally acknowledged.

How THE Cows WERE FeD AND KePT.

The food was given in two portions, one-half about six

o'clock in the morning and the other about four o'clock in

the afternoon. The grains were fed dry. The cows were

watered twice daily, after eating in the morning and before

eatino; in the afternoon. The animals were well carded and

allowed several hours' exercise in the yard whenever weather

permitted. The animals were weighed weekly, in the morn-

ing before being watered.

Sampling the Milk.

A composite sample of the milk was made for three days

of each week (six milkings), and this was taken to represent

the average composition of the milk for the week.

Average Composition of the Daily Fodder Rations (1894).*
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Average Composition of the Daily Fodder Rations— Concluded.

Series II.*

a.
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Table I.

(a) Jiesult of the Inquiry as to the Amount of Protein that can

he Economically fed to Milch Cows daily.

Quantity and Cost of Milk produced 2ier Day,
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This ration contains but L3 pounds of digestible protein.

Series 1. a shows a properly balanced ration, consisting of

the same coarse fodders as b and three pounds each of wheat

bran, Buffalo gluten feed and cotton-seed meal. The ap-

proximate total cost of b was 15 cents and the net cost 9.15

cents, while the total cost of ration a was 16 cents and the

net cost 7.5 cents. While the total cost of ration a was a

trifle more, the net cost was fully 1.5 cents less, due to the

fact that this ration furnished a much better manure.

Ration a produced 837.5 quarts of milk, at a total cost of

1.6 cents per quart ; and ration b produced 756.5 quarts of

milk, at a total cost of 1.66 cents per quart. Note also that

the net cost of a quart of milk in ration a was .72 cent and

in ration 6 1.02 cents. Thus not only were 81 quarts more

of milk produced during the ration a period, but both the

total and net cost of the milk were less.

Again, ration a produced 82.17 pounds of butter fat, and

at a cost of 16.3 cents per pound ; while ration b produced

but 67.37 pounds, at a cost of 18.67 cents per pound.

Whether or not the quality of the milk was afifected by the

different foods will be discussed further on.

The six cows fed on ration b showed an average decrease

of eleven pounds in live weight. It is certain, however,

that more flesh and fat were lost than the scales specified,

for during Series I. b the animals looked thin and had every

appearance of being improperly nourished. In all prob-

ability flesh and fat were replaced by water. It is very

clear, then, that a ration containing 2.60 pounds of protein

was more economical to feed than one containing approxi-

mately one-half that amount. This experiment deserves the

serious attention of our farmers.

Series II. a and b.

This series can hardly be compared with Series I., as it

was later and the animals had naturally shrunk some in their

milk production. In ration « 2.55 pounds of protein were

fed and in ration 5 2.24 pounds, the only difference in the

grain ration being that in ration b 3 pounds of corn meal

took the place of 3 pounds of Buffjilo gluten feed. The live

weight of the animals remained constant during this series.
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In ration a 35 quarts more of milk were produced, at .13 cent

less per quart than in ration b. The net cost of the milk

was correspondingly less. In ration a also 8 pounds more

of butter fat were produced at 1.5 cents less per pound.

These figures show the butter and milk producing power of

the Buftalo gluten feed over the corn meal, or, more cor-

rectly speaking, the influence of even .25 pound more of

digestible protein and also possibly the effect of the increased

fat, in the daily fodder ration.

Series III. a and h.

The periods in this series lasted only nine days. In

ration n^ 2.91 pounds of digestible protein were fed and in

ration 6 3.76 pounds. Here again we see the influence of

the extra amount of protein in the fact that 51 quarts more

of milk were produced during the nine-day period (equiva-

lent to 78 quarts during 14 days), at .1 cent less per quart.

The net cost of the milk in ration a was correspondingly

less. In ration « 5.7 pounds more of butter fat were pro-

duced than in ration Z>, at 1.43 cents less per pound.

So far, then, as this one set of experiments is con-

cerned, the largest amount of protein fed daily, viz., 3.76

pounds, was the most economical. It must be admitted

that in feeding so much protein the animal is asked to

do her best, and it is a question for how long a time

she would be able to continue. The writer believes, how-

ever, that during the late fall and winter months cows

that are in good condition can be fed from 2.5 to 3

pounds of digestible protein daily with profit. It probably

would not be advisable to feed over 2.5 pounds daily to

animals that are soiled during the spring, summer and early

autumn.

Farmers are especially cautioned not to feed too large an

amount of grain during the summer that contains a high per-

centage of fat. A large amount of fat in the daily ration at

this season tends to overheat the animal and produce inflam-

mation of the milk glands. Among such grains may be

mentioned cotton-seed meal, Buffalo gluten feed, cream

gluten meal, King gluten meal, etc. Not above 4 to 5
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quarts of the Buffalo gluten feed or 2 quarts of any of the

others should enter into any one daily grain ration during

the summer months.

While 2.5 pounds or more of protein have been shown to

be economical in the present experiment, the writer believes,

with Wolff, that it is also necessary to keep up the jloiv of

milk for the longest possible time. The demands upon the

cow that produces 10 to 12 quarts of milk daily are severe,

and she must be well supplied with sufficient digestible pro-

tein to meet these demands.
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One cannot fail to note the variations in the composition

of the milk obtained in the different series. The percentage

increase or decrease in the per cent, of total solids is rela-

tively small, being in most cases from 5 to 3 per cent. The

percentage variations in the per cent, of fat, on the other

hand, are much wider, in some cases as high as 16 per cent,

or more being noted. With some of the cows, in cases

where more protein was fed, the percentage of solids not fat

shows a steady decrease, the fat, on the other hand, increas-

ing even more, showing that the solids not fat were somewhat

depressed at the expense of the fat. With other cows this

variation in solids not fat was very slight.

Series I, a and h.

In Series I. 5, when but 1.30 pounds of digestible protein

were fed in the daily ration, the amount of fat in the milk is

noticeably lower than in Series I. «, when double tne amount

of protein was consumed daily. The percentage increase in

the per cent, of the fat in Series I. a is also high, varying

from 4 to 20 in case of the first five cows.

The total solids were also increased in a, but to a much

less degree.

The solids not fat showed a percentage of decrease in case

of the first three cows of some 6 per cent., and with the last

three a slight increase appeared. The ratio of fat to solids

not fat should by no means pass unnoticed. In case of the

first five cows, in a it was as 1 : 1.95, while in 5 as 1 : 2.36.

The cows also difiered in what may be termed their sus-

ceptibility to the influence of the difierent fodder rations.

The percentage of fat increase in the milk in case of cows

Sarah and Nora was not so great as in case of the first three

cows ; while in case of Nellie the extreme food changes

seemed to have had a comparatively small influence on the

composition of the milk. The animal appeared, however,

to feel more than any of the other cows the bad efiect of the

improperly combined ration h. Her whole general appear-

ance told of a non-suitable food supply. This cow illustrates

quite clearly the fact that the composition of the milk of dif-

ferent cows can be differently affected by the same food com-

binations. Although she gave every appearance of receiving
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improper nourishment, she still maintained the quality of her

milk. It is to be noticed that the milk of the last three cows

appeared to be less affected than that of the first three. This

might in a measure at least be due to other than food influ-

ences, for the two lots of cows received the same rations at

diflerent dates. The temperature of the stable showed no

wide variations during either a ov b.

Series II. a and h.

Here the differences are not so marked. Nettie, Sarah,

Nora and Nellie show, however, a higher percentage of fat

in case of ration a, when more protein and fat were fed.

The total solids of Nettie, Sarah and Nora are also higher,

but the percentage increase is not nearly as marked as in

case of the fat. The solids not fat on the wdiole appear to

have been little affected. The ratio of fat to solids not fat

for the six cows fed on ration a is as 1 : 1.88 ; W'hile ration h

was fed the ratio is as 1 : 2.03.

Series III. a and h.

The ratio of fat to solids not fet in a is as 1 : 2.10 and in h

as 1 : 2.07, showing practically identical results. The vari-

ations in the per cents, of both the solids and the fat are in

nearly every case quite small.

In order to get a better illustration of the effect of the food

or protein upon the fat of the milk, the following talde is

presented, showing the fat percentage on the basis of 13 per

cent, of solid matter in the milk :
—

Table V.

Showing Fat Percentages on Basis of 13 Per Cent. Total Solids.
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The same remarks that were made in relation to the pre-

vious table apply with equal force here. In Series I. the fat

percentage is distinctly higher in a than in 5, the per cent,

increase in percentage of fat in case of five cows being from

2.5 to nearly 17 per cent. In Series II. «, when 2.55

pounds of protein were fed, the per cent, increase in the

percentage of fat is from 2 to 11.50 per cent, above that

obtained in 5, Avhen 2.24 pounds of protein were consumed.

In Series III. no distinctly noticeable effect of the food is to

be seen on the percentage of fat in the milk.

In Series L, II. and III. a, when from 2.55 to 2.91

pounds of digestible protein were fed daily, the percentage

of fat in the milk of each of the cows appears to be very

even. Two cows show rather wide variations at times, but

this can be accounted for only from the condition of the

cow, and not from the food influence.

It is well known that the fat content of the milk will vary

from time to time when the same fodder ration is fed.
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The above table presents the average results obtained

from the six cows in each of the three series. The average

"weight of the herd remained quite constant during the four

months' trial, showing a slight decrease in Series 1. b, when

a small amount of protein was fed, and another slight de-

crease in Series III. b, when a very large amount of protein

was consumed. The total amount of organic matter fed in

each series is practically the same, and, so far as the total

digestible nutrients are concerned, the animals can be said

to have been Avell nourished.

Series I. a and b.

The table shows that, with the same amount of total

organic matter consumed daily, only one-half the digestible

protein (1.50 pounds) was fed in ration b that was con-

sumed in ration «.

The milk production in b decreased 12.60 per cent, on

the basis of 13 per cent, solid matter, the total solid matter

12.52 per cent, and the total fat 21.49 per cent. The per-

centage decrease in the composition of the milk in b was in

case of the total solids Init 1.71 per cent., while in case of

fat it was 8.52 per cent, with milk containing 13 per cent,

solids. In this Series a the average results show the solids

not fat were decreased only 4.10 per cent. Attention has

already been called to the fact that some cows in this series

showed a percentage decrease in the percentage of solids

not fat of from 5 to 7 per cent.

The figures would seem to indicate that the lack of protein

caused a decrease in the total milk yield, and also a de-

crease, although not so much, in the composition of the

milk itself, especially in the fat content.

Series II. a and b.

The same is true of this series as of the former one. The

variation in the protein supply is not so great, the difl'erence

being in the sul^stitution of 3 pounds of corn meal for

3 pounds of Buffalo gluten feed. Ration a, when more

protein was fed, produced 5.02 per cent, more milk with

13 per cent, solids and 5.78 per cent, more solid matter.

The amount of fat increased 11.58 per cent, with ration a.
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A percentage increase of 1.23 per cent, in the per cent, of

total solida was noted, and a percentage increase of 5.35

per cent, in the per cent, of total fat on the basis of 13 per

cent, solids.

It is quite possible that the high percentage of fat in the

Buffah) gluten feed might have been instrumental in causing

part, at least, of the increase in the fat percentage of the

milk.

Series III. a and b.

In this series the amount of protein fed was very high.

The maximum increase in the fat percentage in the milk

appears to have been reached, for 4.32 pounds of protein

did not seem to cause any increase in either the total solids

or fat of the milk. Neither is any increase in the fat per-

centage to be noted in this period above the other periods,

when 3 pounds of digestible protein were fed, being an

indication at least that, other things being equal, more than

3 pounds of digestible protein daily ceases to exert any

influence on the increase of fat in the milk.*

The increase in the protein supply, however, caused

apparently 11.10 per cent, increase in the total yield of

milk.

Concluding Observations.

This experiment has some weak points, but it is believed

they are not of such a serious nature as to interfere with its

general teaching.

For example, the temperature of the stable was not a con-

stant one, not being artificially heated. Again, the cows

were divided into two lots, and one lot produced rather

more milk daily than the other, but the difference was not

excessive.

The milk should have been sampled for four or five days

at least in every seven, instead of l)ut for three days.

In the hist series different coarse fodders were used from

those fed in the two previous ones. The last series was of

too short duration, and the first two series might have been

* In this series cow Hattie was snlistitnteil for Sarah. This cow gave milk of

essentially the same fat content as did Sarah ; still, it is not strictly fair to compare
one series with another, for this reason.
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at least a week longer. The daily supply of protein in each

of the series should have been rather more regular in quan-

tity, thus, 1.50, 2.00, 2.50, 3.00, 3.50 pounds, etc. Some

rations contained more fat than others, which should have

been avoided, for one cannot with certainty say that this

increase in the fat supply of the food did not have an influ-

ence in increasing the fat in the milk.

The writer would of course draw no particular conclusion

from this one experiment as to the effect of food, or any one

group of food constituents, upon the quality of the milk.

The results are simply presented just as they were found,

and show what the six cows did in this particular case.

The experiment certainly indicates that rations so put

together as to contain 2.5 to 3.5 pounds of digestible protein

can be fed with greater profit to the farmer than rations con-

taining 2 pounds.

The milk was principally affected in the first series, when

the change from 1.5 to 3 pounds of digestible protein was

made. If the change had been more gradual, it is possible

that but little change in the milk would have been noted.

It would have been interesting to note what the effect would

have been on the milk composition if at the end of the three

series the ration containing but 1.5 pounds of digestible

protein had again been fed.

This experiment coincides with many previous investiga-

tions, only in our case the cows seemed to have been more

generally affected by the different rations than in case of

Ktihn's or Wolff's various experiments.
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Average Analyses of the Various Articles of Fodder.*

FODDBR AnALTSBS.
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Dry-matter Determinations of Foods Fed.
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in each series was carefully sampled and tested. It proved

to be so identical in composition that one average analysis is

given, which it is believed will fairly represent the composi-

tion of the whole.

Local Market Cost per Ton q

Wheat bran, .

Buffalo gluten feed,

Chicago gluten meal,

Cotton-seed meal,

Corn meal, .

Rowen, .

Corn stover, .

Corn ensilage,

f the Various Articles of Fodder.

119 00

19 00

25 00

26 00

19 00

16 00

5 00

2 50

Temperature of Stable (Fahr.).

Date.
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3. CREAMERY RECORD OF THE STATION.

1893-94.

The cost of feed consumed is based on the market prices

stated below. The vahiation of the whole milk is taken at

three cents per quart.

Local Market Cost per Ton of the Various Articles of Fodder.

Wheat bran, $19 00

Buffalo gluten feed, 20 00

Peoria gluten feed, 20 00

King gluten meal, 25 00

Chicago gluten meal, 25 00

Cotton-seed meal, 26 00

New-process linseed meal, 28 00

Corn meal, 19 00

Corn and cob meal, 18 00

Mixed grains, 22 00

Hay, 15 00

Rowen, 15 00

Green fodder com, 2 50

Com stover, 5 00

Com ensilage, 2 50

Soja-bean hay, 15 00

Vetch and oats (dry) , 15 00

Barley straw, . . 10 00

Green rye, 2 50

Vetch and oats (green), 2 50

Hungarian grass (green) , 2 50

Buckwheat (green), . 2 50

Mixed green crops, ....... 2 50

Potatoes, . . o o . c . . . . 2 50
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Fertilizing Constituents.

[Nitrogen 15 cents, phosphoric acid 5 cents, potassium oxide 5 cents, per pound.]
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The results here presented are stated under the following

separate headings :
—

1. Statement of articles of fodder used.

2. Value of cream at creamery basis of valuation.

3. Cost of skim-milk ou the basis of three cents per quart for

whole milk.

4. Analyses of milk and cream.

5. What the creamery records show.
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2. Value of Cream at Creamery Basis of Valuation.
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3. Cost of Skim-milk on the Basis of Three Cents per

Quart for Whole Milk.
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4. Analyses of Milk and Cream.

The station herd consisted of six cows of various grades,

purchased in the vicinity, and are fair representatives of the

cows kept by average farmers of this section. Here follows

the monthly average of the composition of the milk.

As some of the cows were replaced by others during the

year, no particular conclusions can be drawn relative to the

difference in the solids and fat percentages.
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3. The average monthly percentage of total solids varied

m 1893 from 13.64 to l-i.Ol, "vvith an average of 13.84; in

1894 from 13.36 to 13.85, with an average of 13.60.

4. The relation of fat to solids not fat in 1893 was

1 : 2.02, while in 1894 it was 1 : 2.18.

5. The total cost of feed for one quart of cream amounted

in 1893 to 13.00 cents and in 1894 to 13.64 cents.

6. The net cost of feed for one quart of cream amounted

in 1893 to 5.98 cents and in 1894 to 7.17 cents.

7. The value received for one space of cream varied in

1893 from 3.50 to 4.25 cents, with an average of 3.93 cents
;

in 1894 from 3.10 to 4.00 cents, with an average of 3.52

cents, which amounted per quart (average) in 1893 to 13.36

cents, and in 1894 to 11.97 cents.

8. The number of quarts of milk required to produce one

space of cream in 1893 was 1.88 and in 1894 2.08 ; or 6.39

quarts of whole milk to produce one quart of cream in 1893,

and 7.07 quarts of whole milk to produce one quart of cream

in 1894.

9. The net cost of feed per quart of cream averaged in

1893 5.98 cents and in 1894 7.17 cents. Received per

quart of cream in 1893 13.36 cents and in 1894 11.97 cents,

thereby securing a profit of 7.38 cents per quart in 1893

and 4.80 cents in 1894.

Our average statements for the current year apply in each

case to only ten months, due to the fact that the financial

settlement is made with our local creamery two months after

the cream is furnished.
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lY.

HAY SUBSTITUTES.

Br J. B. LiNDSEY.

Vetch and Oats and Peas axd Oats.

The many experiments made at this station have pointed

out the costliness of English hay as a coarse fodder for milk

production, and the substitution of other coarse fodders in its

place. Among those fodders with which good success has been

obtained may be mentioned vetch and oats and peas and oats.

These fodders have given quite satisfactory results, both when
fed green and when made into hay.

The results of two experiments may be cited. In one case

rowen and hay of peas and oats were compared, and in

another good English hay and hay of vetch and oats. The

grain fed was constant in each case during the entire experi-

ment.
I.

[Rowen vs. hay of peas and oats. Summer of 1893. Average results from four

cows. Length of rowen period, 9 days
; peas and oats period, li days.]

Peas and Oats.

Average daily yield of niilk,

Average cost per quart,
9.30 qts.

2.35 cts.

II.

[English hay rs. haj' of vetch and oats. Autumn of 1894. Average results from

six cows. Length of English hay period, 12 days ; vetch and oats period, 34 days.]

English Hay. Vetch and Oats.

Average daily yield of milk,
Average cost of milk per quart,

10.22 qts.

2.25 cts.

9.43 qts.

2.35 cts.
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In case of I. the yield and cost of milk are practically

identical, while in II. the hay has slightly the advantage.

This is, however, largely offset when it is noted (see sum-

mary above) that the vetch and oats period was four times

as long as the hay period ; cows would naturally shrink

somewhat in their yield during this time. The cows gained

in flesh during the vetch and oats period.

Yield per Acre of Vetch and Oats.

We have succeeded in raising on an average about three

tons of hay per acre. It begins to bloom between the 25th

of June* and the 10th of Jul}^ depending of course on the

season. It can be fed as a green fodder for some ten days,

and the remainder made into hay, or it can be cut directly.

Several lots of seed can be sown some ten days apart in

the spring, and green fodder thus secured for nearly a month.

After cutting the vetch and oats the land can be ploughed

and planted to a second fodder crop. We followed vetch

and oats this year with Hungarian grass, and in spite of the

extremely dry season succeeded in getting one ton per acre

of Hungarian hay. Had there been a fair amount of rainfall, ,

this yield would certainly have been doubled. By this

method four tons of hay per acre of an equal value with

good English hay were secured. The land was manured with

ten tons of barn-yard manure in the spring, and received no

other fertilizer during the season. In place of the manure

six hundred pounds of ground bone with two hundred pounds

of muriate of potash would have answered the same purpose.

Seed per Acre.

It has been found that four bushels of oats and fifty pounds

of vetch are about the right quantities and proportion for one

acre. Both seeds are sown at the same time, and harrowed

in. In our case an Acme harrow was used.
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Comjjosition of English Hay and Vetch and Oats compared.

Dry Matter.
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The hay grown upon the station grounds is of extra

quality, having a considerable sprinkling of clover, and

showing at best two per cent, more })rotein than the average

hay grown upon New England farms.

Vetch and oats has the advantage over })eas and oats in

that the vetch stands up much better, and can be easily cut

with a mowing machine. To secure the best results, the

crops should be cut when in early to middle bloom. If cut

when in late bloom the oats will have developed a consider-

able amount of woody fibre, rendering them less palatal )le

and digestible.
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Y.

THE BABCOCK vs. THE "SPACE" SYSTEM, AS
A BASIS FOR PAYMENT IN MASSACHUSETTS
CREAMERIES.

By J. B. LiNDSEY.

By the Babcock system is meant the weighing of each

patron's daily cream, raised or separated by whatever proc-

ess, taking a fair sample of it, with a suitable sampler,

preserving the daily samples, and once in ten days to two

weeks testing this average sample for the percentage of

butter fat by means of the Babcock tester. The percentage

of butter fat found, multiplied by the pounds of cream,

gives the pounds of butter fat actually in the cream.

The directors of the creamery, having a certain sum of

money to divide, and knowing the total number of pounds

of butter fat collected, divide the former amount by the

latter; the quotient resulting represents the 2)^'ic6 p^'^' pound
to be paid for the butter fat. The vakie of a pound of

butter fat for the month having been in this way deter-

mined, is multiplied by the i)ounds of butter fat furnished

by the patron, and the product represents the money he is

entitled to each month for his cream. By this method the

value of the cream is based entirely upon its content of

butter fat.

The space system is familiar to all. The milk in deep-

setting cans is submerged in ice water, and after a certain

time the number of spaces of cream on each can is read by

means of a strip of graduated glass set in the side of the

can. A "space" is a circular volume of cream, i-| of an

inch thick, and 8^ inches in diameter. It is assumed by

those who favor this system that a space of cream has com-

paratively the same value, no matter from what milk it is

raised. A given quantity of poor milk may furnish fewer
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spaces than the same quantity of rich milk, it is argued, but

the (luality of the space would be equally as valuable for

butter purposes.

The Babcock test as a basis for payment is used almost

exclusively in the West. According to Professor Jordan,*

the larger number of Maine creameries are using this system.

In Vermont a very large portion of the milk and cream sold

is paid for on the basis of butter fat it contains. In Con-

necticut the creameries are gradually adopting the Babcock

system, and the writer has heard of several Massachusetts

creameries employing it. Many inquiries have been made

during the past year as to the comparative merits of the

Babcock and the " space " systems, and the writer thought it

advisable, therefore, to make an investigation, and to pre-

sent the results obtained as an object lesson to those inter-

ested in this all-important branch of farm industry. Such

an investigation had already been made by the Connecticut

Experiment Station, and the results published in Bulletin

119. That station has recommended the Babcock system

for general use in Connecticut creameries.

The Investigation.

The Cream collected and testedfor Butter Fat.

The writer personally accompanied the cream gatherers of

a large creamery in this locality, and took as fair a sample as

possible of the cream of one hundred and sixty-five different

patrons, by means of a small glass rod run into the mixed

cream after the milk had l^een drawn, care being taken to

draw off the milk as thoroughly as possible in each case.

The sample of cream was run into small numbered glass

bottles, and tested for butter fat by the Babcock method on

the same day. The weight of the cream was also noted, as

well as the number of spaces, and the temperature of the

water in the tank. The result of this inquiry is presented

in Table I. :
—

* See report of Prof. W\ H. Jordan's lecture before Connecticut farmers in " New-

England Homestead," Feb. 15, 1894.
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Table I.

Columns—

1
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Table I. — Continued.
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Table I. — Continued.

Columns—

1
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Table I. — Continued.

Columns—

1
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Table I.— Continued.

Columns—

1
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Table I. — Concluded.

Columns

1
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Attention is also called to the last column, which makes

emphatic that by the Babcock system those patrons furnish-

ing the better to best qualities of cream would be paid more,

and those furnishing the poorer qualities would be paid less,

than by the present system.

Summary of Table 7., sliowing Butter Equivalent from 100 Spaces

of Graded Cream^ and Value of Same.

Pounds of Butter Fat from 100

Spaces of Cream.
Number

of Patrons.
Per Cent, of

Patrons.

Equivalent
to Butter.

Pounds.

Value of But-
ter at

25 Cents
per Pound.

8-12,

12-13,

13-14,

14-15,

15-16,

16-18,

10

23

52

41

30

9

6.1

14.0

31.5

24.9

18.2

5.5

13.42*

14.58

15.75

16.92

18.08

19.83

$3 35

3 64

3 94

4 23

4 52

4 96

* Figured on the basis of 11.5 pounds of butter fat.

This summary gives us at least a comparative idea of the

diflerent qualities of cream furnished, and their a})proximate

values in butter. It brings out the variations in a very

striking manner, and needs no further explanation.

Is (he Weight of the '^ Space" Constant f

In order to show the variations, the weight per space of

the cream collected from thirty-six different patrons on two

consecutive days is given in Table II. Beginning from the

left, each fraction of a pound shows the weight of a space of

each patron's cream.

Table II.

First Day.
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Table II. — Concluded.

Second Day.

m
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Table III. — Showing Results of the Test.
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Spaces to the Pound,

(a) Butter Muka'^s Eeporl.
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YI.

I. FIFTH FEEDING EXPERIMENT WITH STEERS.

By J. B. LiNDSET.

1893-94.

General Description.

The experiment here descrilied is a continuation of those

published in our i)revious reports.

Three grade Durham steers, yearlings, weighing about

600 pounds each, were used in the experiment. They were

quite thin when first received, and cost 3 69 cents per pound

live weight.

The coarse foods fed were raised upon the station

grounds, and consisted principally of corn ensilage, corn

stover, vetch and oats and a variety of green crops with

some roots. The corn for ensilage was cut just as the

kernels were glazing. The corn stover was the corn plant

remaining after the fully matured ears had been removed.

The grains fed were wheat bran, Buffalo gluten feed, new-

process linseed meal, corn and cob meal, cotton-seed meal

and oat feed. The quantity of coarse fodders fed depended

in all cases upon the individual appetite of the animals

The animals were fed and watered twice each day, be-

tween six and seven o'clock in the mornina; and at five in

the afternoon, one-half of the food beinir o;iven at each time.

Al)out one ounce of salt was added to the grain feed daily.

Whenever the weather permitted, the steers were allowed

the use of the barn-yard for at least one-half a day. They
were kept well carded.

The weights of the animals were taken weekly, before

being watered in the morning.
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The Reasons for the Experiment.

I. To note the effect of distinct fodder rations upon the

producti(»n of live weight.

II. To secure facts relating to the actual cost of beef

production in Massachusetts under existing local conditions.

III. To compare the relative merits and cost of pasture

vs, soiling during the summer season.

I. Effect of Distinct Fodder Rations upon the
Production of Live Weight.

Average Composition of the Daily Fodder Rations {1893-94}.

I
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Summary of Cost of the Average Daily Fodder, Mations.

[Cents.]

Feeding Periods.

I. II. III. IV VI.

Total cost,

Manurial value obtainable,*

Net cost, ....

10.86

6.99

3.87

15.95

9.32

6.63

10.57

10.18

0.39

12.75

10.45

2.30

15.49

10.61

4.88

15.30

10.10

5.20

Oain required x>er Day in F<>?i?ids of Live Weight to cover
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Record of Feed consumed.

[Average.*]

FoDDEB Articles.
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Steer II.

Live weight of animal when purchased, . . . .

Live weight of animal when sold, ....
Total gain during experiment,......
Average gain in weight per day,

Dry matter required to produce one pound live weight,

Financial Statement,

Pounds.

617.00

1,045.00

528.00

1.41

12.78
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Summary of Three Steers.

Live weight of animals when purchased,

Live weight of animals when sokl, .

Total gain during experiment,....
Average gain in weight per day.

Dry matter required to produce one pound live weight,

Pounds.

1,624.00

3,289.00

1,665.00

1.48

12.32

Financial Statement.
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III. Summer Soiling vs. Pasture.

This experiment was an exact repetition of the one described

in the report for 1893.

The three steers were kept in the barn or turned into the

barn-yard during the summer and fail months, and fed upon

a variety of green crops raised upon the station grounds in

combination with various grains.

Feed consumed by Each Steer during Summer Soiling.

[As the different steers consumed practically the same amount of feed, one state-

ment for the three will suffice.]

Fodder Articles.
Feed

Consumed
(Pounds).

Local
Market
Cost.

Manurial
Value

Obtainable.
Net Cost.

Buffalo gluten feed, .

New-process linseed meal.

Wheat bran,

Soja-bean and corn ensilage,

Rowen

Vetch and oats (green) , .

Other green crops.

Buckwheat,

Corn fodder,

Cabbages

253.50

S67.00

205.50

160.70

677.00

552.00

1,442.00

1,389.00

314.00

800.00

$2 40

4 95

1 95

2 20

5 07

76

1 80

1 74

39

1 00

$22 26

$1 43

3 89

1 21

1 27

2 62

47

1 30

1 33

14

90

f 14 56

$0 97

1 06

74

93

2 45

29

50

41

25

10

$7 70



1895.] PUBLIC DOCUMENT— No. 33. Ill

CO

o

o

^

I" p. o



112 AGRICULTURAL EXPERIMENT STATION. [Jan.

The results make as ofood if not a better showino: than

those reported last year. The comparative merits of soil-

ing vs. pasture are briefly discussed in the general summary
of steer-feeding experiments.

Additional Data of the Experiment.

Local Market Cost, per Ton, of the Various Articles of Fodder.

Wheat bran,....
Buffalo gluten feed,

Xew-process linseed meal, .

Oat feed, ....
Cotton-seed meal, .
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Fertilizing Constituents.

[Per Cent.]

[Nitrogen 17^ cents, phosphoric acid 5 cents, potassium oxide 5 cents, per pound.]

FbBTILIZEB ANALTSfeS.
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Fertilizing Constituents.

[Per Cent.]

[Nitrogen 17^ cents, phosphoric acid 5 cents, potassium oxide 5 cents, per pound.]

Fertiuzeh Analyses.
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•1. GENEEAL SUMMARY OF FEEDING EXPERI-
MENTS WITH GROWING STEERS.

By J. B. Lestdsey.

1890-94.

A series of feeding experiments with growing steers has

been carried on at the station since December, 1890, and the

details published in the successive annual reports. The last

experiment was completed in April, 1894. It seems proper

at this time to attempt to present a general summary of the

results obtained.

The steers experimented with during these four to five

years were ten in number, of which seven were grade Short-

horns and three grade Durhams. They were generally

bought in the autumn, and weighed about 600 pounds each.

These were termed "yearlings." At the beginning of the

second winter season they had increased to about 1,000

pounds weight, and were termed "two-year-olds." There

was one exception in case of the three steers fed during

1893 ; these were purchased in the spring of 1893, soiled

during the summer and sold in the spring of 1894. Five

of the steers were pastured during the summer and five were

soiled.

Among the questions to which answers were sought were

the followinir : —
I. What are the most economical fodder rations for beef

production?

II. The actual cost of beer production in Massachusetts

under existing local conditions.

III. The average daily gain in live weight during an

entire experiment.

IV. Dry matter required to produce one pound of live

weight.

V. The relative merits and cost of pasture ?".s. soiling

during the summer season.
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Results of the ExrERiMEXT.

TJte 3Iost Economical Rations for Beef Production.

Yearlings.

Articles of Fodder.
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Diycsliblc MdUcr i/i, Aliorr liafiona.
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Cost of Feed per Pound of Live Weight gained.

Yearlings.

Articles of Fekd.
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lar<^o food consumption must be attributed the large gain in

wei'i^Iit. In case of corn stover as a coarse feed tiie gain

with one exception was small, being about nine-tenths of

a i)()und daily. This is due without doubt to the fact that

tho total amount of digestible matter consumed during the

corn-stover period was relatively small. Corn stover, when

fed as a part of the daily coarse fodder ration, makes a valu-

able food, but when given as a coarse feed exclusively the

animals will not consume a quantity sufficient to produce the

requisite gain. It has not the sweet taste of the hay, nor

the sour, appetizing taste of the ensilage.

On comparing the daily gains with the amount of digest-

ible matter consumed daily, it must be admitted that for an

equal amount of digestible matter the corn ensilage rather

exceeds all other coarse fodders.

(b) Cost of Daily Gain.

In comparing the cost of feeds required to produce one

pound of live weight, it will be seen that f/ie relative costivas

higher with two-year-olds than icith yearlings. This is in

accordance with general teaching.

Again, live weight was produced at the lowest cost both

with yearlings and two-year-olds when corn ensilage was the

principal coarse fodder of the daily ration. The corn fodder

ration is the next higher in cost, and then follow the corn

stover and finally, as the highest, the hay ration. When the

net cost of feed per pound of live weight gained is consid-

ered, the corn-stover period compares very favorably with

the ensilage and corn-fodder periods.

In the grain addition to the coarse fodders the point has

been to so combine them as to get from 2 to 2.5 pounds of

digestible protein in the daily ration.

I. To produce beef, then, at the lowest cost, grow and

feed those coarse fodders that yield the largest returns of

digestible matter per acre at the least cost of production.

Such coarse fodders are corn ensilage, corn fodder and, when

properly fed, corn stover.

II. These coarse fodders must be supplemented with con-

centrated feeds, so as to secure 2 to 2.5 pounds of digestible
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protein per 1,000 pounds live weight, thus furnishing a ration

having a nutritive ratio of 1 : 5 to 1:6.

III. In order to secure maximum growth the rations must

be palatable as well as properly balanced.

We have no long feeding periods with green crops except-

ing corn fodder ; but our observations teach that vetch and

oats is an excellent economical green fodder. Experiments

are in progress to ascertain those green crops that are best

suited to our conditions and will give a large yield of pala-

table fodder.

Daily Fodder Rations for Growing Steers.

Yearlings.

I.
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TJie Cost of Beef Pvodikclion

.

In the following table will be found a summary of the

financial returns from the ten steers.

It will be remembered that five of the steers were pastured

during the summer and five were soiled. The object ever

has been to coml)ine the feeds so as to get low-cost rations

that Avould at the same time produce maximum growth.

Financial Statement.

Debit. Credit.

Original cost of steers, 6,237 pounds, at 3.55 cents,

Total cost of feed,

Selling price of steers, 1 1 ,87-4 pounds, at 3.88 cents,

Value of manure produced,

$221 27

596 23

$460 91

302 53

$817 60 $763 44

Total gain in live weight, .....
Total cost of feed to produce one pound live weight,

Xet cost of feed to produce one pound live weight.

Total cost to us of one pound live beef,

Net cost to us of one pound live beef, .

Average gain in weight per day, ....
Dry matter required to produce one pound live weight.

5,637. 00 lbs.

10.58 cts.

5.56 "

6.89 "

4.34 "

1.24 lbs.

11.32 "

* For five steers that were soiled.

Hemarks on the Above Figures.

It is to be obser\''ed that the above results are not at all

encouraging. The first cost of the steers plus the feed con-

sumed amounts to more than the returns from the beef plus

the value of manure reckoned at a maximum price.

The cost of feed to produce a pound of live weight has

been 10.58 cents, while the total cost to us of a pound of

live weight (obtained by adding to the original cost of the

steers the cost of the feed consumed, and dividing by the

pounds of live weight sold) is 6.89 cents. The net cost to
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us of a pound of live beef reckoned in the same way is 4.34

cents. Only by reckoning the manure at a maximum value

have we been able to produce live beef at 4.34 cents per

pound, the cost of attendance not being included. It must

be remembered, however, that our coarse fodders and grains

were charged at market rates.

While the results do not present a favorable financial show-

ing, they teach several lessons. In the first place, the writer

thinks it would be policy to begin with calves instead of 600-

pound steers. The rate of growth of very youog stock is

much more rapid, and it would be interesting to see if they

could not be grown cheaper than they could be purchased.

In the second place, more attention must be giAcn to the

kind of steer grown. We must have steers that will grow

more rapidly than those experimented with. Just as there

are good and poor milch cows, so there are good and poor

growing steers. Feed, it must be remembered, is only sec-

ondary. We must first have the cow bred with a capacity

for milk production, and then help her to produce maximum
yields by properly feeding her ; and in just the same way we
must have the steer so bred as to grow rapidly, then, by judi-

cious and economical feeding, seek to get the greatest growth

at the minimum cost for feed. The writer believes that by

beginning with young calves from animals that have extra

reputation for rapid growth, and following a judicious sys-

tem of feeding, it will yet be possible to produce beef eco-

nomically in Massachusetts.
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It will be seen from the above table that the animals

soiled made fully two and one-half times the daily gain as did

the pasture lots. This is probably due to an abundance of

food on the part of the soiled steers. The pastures were

what were termed '
' good " by the average farmer.

The total cost of feed to produce a pound of live Aveight is

about the same in each case. In case of the soiled animals,

however, the manure is left upon the farm. If one might

assume that the value of the manure from a commercial stand-

point would about pay for cost of attendance, the conditions

would appear to be about equal. It must not be forgotten,

however, that all of the coarse fodders grown upon the place

were charged at market rates.

The writer thinks, judging from the above results, that no

absolute rule can be laid down to govern all cases. Local

conditions and circumstances would undoubtedly be the deter-

mining factors. Other things being equal, steers can at least

be as economically grown by soiling as by pasturing.
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yn.

FEEDING CALVES FOR VEAL.

By J. B. LiNDSEY.

In our annual report for 1893 was presented an experiment

in feeding very young calves with skim-milk alone and with

skim-milk combined with various grains. The calves were

sold for veal when from seven to ten weeks old. The object

was to inquire into the price that could be obtained for the

skim-milk per quart when fed to calves and pigs. The results

were as follows :
—

Calves.— Summary of Results.

1. Price returned per quart for skim-milk, when live

weight sells at 4^ cents per pound :
—

Cents.

Calves 1, 2, 3 and 4 (grain and skim-milk), 0.77

Calves 5, 6 and 7 (skim-milk alone), 0.75

Average of seven calves, 0.76

2. Price returned per quart for skim-milk, when live

weight sells at 4 cents per pound :
—

Cents.

Calves 1, 2, 3 and 4 (grain and skim-milk), 0.G4

Calves 6, 6 and 7 (skim-milk alone)

,

0.63

Average of seven calves, 0.63

Price obtained for Skim-milk per Quart when fed

TO Pigs.

Here follow the average results obtained from experiments

with forty pigs, being six distinct lots, fed during the years

1890-9 1 and 1892-93. In this number grade Chester Whites

predominated, but several Yorkshires, Berkshires, Poland

Chinas and Tamworths are also included.
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Statement.

[Cents.]

Dressed Pork sold at—
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II. The experiment was not a financial success, however,

the increased price obtained for the calves being more than

counterbalanced by the cost of the fats and the extra labor

in preparing the food.

III. In one case (calf 7), where oleomargarine and brown

8U2:ar were fed in addition to the skim-milk, the result was

decidedly encouraging. The calf was in good condition,

and returned 0.91 of a cent per quart for the skim-milk fed.

The Experiment Explained.

How the Artificial Milh loas prepared.

The object was, if possible, to make an emulsion of the fat

or oil with the skim-milk. For this purpose a tin vessel,

very much resembling the ordinary creamery can, was made.

It was twenty-two inches deep and six inches in diameter.

There was a " dasher," which consisted simply of a rod about

eight inches longer than the depth of the can, made of tin (or

wood) , to one end of which was fastened a perforated tin disk.

The disk was of such a diameter that it could be worked up

and down easily in the can, which was provided with a cover

with a hole in the centre, through which the rod protruded.

A cheap grade of oleomargarine was first used. It was

added to the skim-milk and the latter heated to 110^ F.

This melted the " oleo," and the solution was then trans-

ferred to the tin churn and worked for several minutes. By
this method the oil was quite well mixed with the milk, and

the resulting solution had a very pleasant smell, closely re-

sem])lino; that of new milk. It was fed in a Small's calf-

feeder, and the calves drank it readily. The artificial milk

had practically the following composition, as compared with

ordinary pure milk :
—

Water, .

Total solids,

Fat,

Artificial Millc

(Percent.).

86.60
13.40
3.78

Pure Milk

(Percent.).

87.00
13.00
4.00
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Tlie above analysis of artificial milk represents one ounce

of " oleo " to each quart of skim-milk. Scarcely any of the

calves appeared to be able to take more than this amount per

quart without disturbing their digestion. When one and a

half ounces per quart were fed indigestion nearly always

resulted, and the manure voided contained an excessive

amount of fat, fatty acids and similar substances. During

the last few weeks of the calf's life one and a quarter ounces

were fed for each quart of the skim-milk.

Other Oils substituted.

Only one-half ounce of either cotton-seed or corn oil

could be fed per quart of milk without producing bad effects.

One calf was fed with one-half ounce of "oleo " and one-half

ounce of cotton-seed oil per quart of milk. Another was fed

with one-half ounce of '
' oleo " and two ounces of brown sugar

per quart of skim-milk.

Following; comes the financial record of the seven calves.

Five were fed skim-milk and "oleo," one skim-milk and

cotton-seed and corn oils, and one skim-milk, "oleo" and

brown sugar.

Financial Results.

Calf 1.

Age when received : three days.

Breed : Jersey, bull.

Foods fed : whole milk for the first four days, and then

gradually changing to skim-milk mixed with oleomargarine.

Financial Statement.
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Calf 2.

Age when received : two days.

Breed : Jersey, bull.

Foods fed : same as No. 1.

Financial Statement.
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Calf 4.

Age when received : three days.

Breed : grade Ayrshire, heifer.

Foods fed : same as No. 1.

Financial Statement.
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Calf 6.

Age when received : ten days.

Breed : grade Holstein, bull.

Foods fed: same as No. 1.

Finnnrial Stntnncnf.

Original cost,

50.00 quai'ts whole milk, at 3 cents, .

25.81 pounds " oleo," at 10 J cents, .

73.00 pounds dressed weight, at 8 cents,

303 . 00 quarts skim-milk returned,

Credit.

$1 00

1 50

2 71

63

$5 84

$5 84

$5 84

Price returned per quart for skim-milk fed. 0.21 of a cent.

Calf 7.

Age when received : three days.

Breed : grade Durham, bull.

Foods fed : whole milk for first five days, then skim-milk

mixed with different amounts of tallow, oleomargarine and

brown sugar.
Financial Statement.
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General Conclusions.

1893. 1894,

Average daily gain in live weight (pounds), .

Dry matter required to produce one pound live

weight (pounds),

Dry matter required to produce one poimd dressed

weight (pounds),

Shrinkage in dressing (per cent. , , . . .

Average number of weeks fed, .....
Average weight of calves when sold (pounds).

1.49

1.77

1.55

1.G7

2.98
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fat. Calf 7, fed on skim-milk with one part " oleo" to two

parts brown sugar as cream substitute, gave by far the best

results. He grew rapidly, making an average daily gain of

2.04 pounds, and he returned 0.91 of a cent per quart for

the skim-milk fed. His kidneys were quite well covered

with fat.

It is intended to note the effect of this mixture on other

calves. It must be admitted that considerable lahor is

required to feed calves as described, and when pork brings

from six and a half to seven cents per pound dressed weight

it will undoubtedly be more profitable to feed the skim-milk

to pigs. The average farmer would not find it profitable to

attempt to fatten veal calves by this method.

If the mixture of skim-niilk, '
' oleo " and brown susar or

skim-milk and brown sugar gives approximately as good

results with the average calf as it did in case of calf 7 of

the present experiment, fatting veal by this process might

prove profitable to a limited number when circumstances

were favorable.

When pork is below six and a half cents per pound,

dressed weight, it would undoubtedl}^ be profitable to feed

the skim-milk alone to calves after they are a week old,

provided they will bring four cents per pound live weight.

When eight to nine weeks old they will weigh about 160

pounds.

Skim-milk can also be fed with decided profit to calves

that are intended to be raised to maturity upon the farm.

As soon as the animals are old enough to consume grain in

addition to the milk, equal parts of Buffalo gluten feed and

corn meal or cream gluten meal and corn meal can be fed

drv.
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Tables showing Average Daily Food Consumption and Gain

IN Live Weight.

Calf 1.
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Calf 3.
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Calf 5.
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Calf 7.
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Tables giving Detailed Record of Each Calf,

Calf 1.
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Calf 2.
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Calf 3.
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CaJf 4.
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Calf 5.
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Calf 6.
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Calf 7.
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Average Analyses of Milks.

FdliDKR AnALVSES Skim-milk. Whole Milk.

Moisture at 100° C,
Dry matter, ........
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YIII.

DIGESTION EXPERIMENTS.

1. DIGESTION EXPERIMENTS WITH SHEEP.

By J. B. LiNDSEY, R. H. Smith and E. B. Holland,

During the past year we have continued the study of the

digestibility of the concentrated by-products so freely offered

for sale in our eastern markets. Especial attention has been

given to the gluten feeds and meals. The results obtained

with the gluten feeds are not as yet decisive. The coeffi-

cients of digestibility, in case of difi'erent samples of these

feeds, appear to vary considerably. Whether this is caused

by the method of preparation is not as yet clear. Additional

tests will be made.

Value of Digestion Experiments.

1. A food is valuable as a source of nourishment only in

so far as its various constituents can be digested and assimi-

lated. Two kinds of hay, one early and the other late cut,

might be consumed in equal quantities by an animal, yet the

early cut hay, having more digestible matter, would prove

the more valuable fodder.

For one to form an intelligent opinion as to the value of

different fodder stuffs, the amount of digestible matter they

contain must be known.

2. In order to combine the different fodder stuffs so as to

obtain properly balanced rations for our farm stock, one

should know the percentages of the different digestible con-

stituents contained in each of the several foods.
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The Excreta of ax Animal, — avhat they are.

The fpeces are nothing more than the undigested portions of

the food. They are the portions that have resisted the action

of the various secretions of the stomach and digestive fluids

and bacteria of the intestines, and are consequently excreted

by the animal as so nuich Avorthless material. The urine is

entirely distinct from the fjeces. It contains the water and

the end products of the digestion of the nitrogenous portion

of the food,— the urea and hippuric acid,— which have

been removed from the blood by the kidneys. It also con-

tains about one-third of the phosphoric acid and nearly all

of the alkalies of the food consumed that have not been

retained in the animal's system, and small quantities of other

materials that it is unnecessary to consider in this connection.

How the Digestible Matter of a Food is determined.

First ascertain the amount and composition of the food

consumed by an animal in a given length of time, also the

amount and composition of the faeces or undigested portion

excreted in the same time on the basis of dry matter. The

difference between them will represent the amount of the

various constituents of the food digested.

The percentages of the constituents digested are called the

digestion coeflScients.

A Single Illustration^ showing hoiv the Digestibiliti/ of a

Fodder is determined.

[Solid manure equals the undigested part of food.]

English Hay.
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Methods Employed.

Four sheep were used. Nos. 1 and 2 were four years old,

and Nos. 3 and 4 two years. The full details of the method

will be found fully described in the eleventh report of this

station, 1893.

Feeds Tested.

Hay of Mixed Grasses.

The hay is a fair average of that grown upon the station

grounds. It was harvested the latter part of June, when

the various grasses were in blossom. The grasses of which

it was composed were principally herds grass, red top,

Kentucky blue grass, meadow fescue, sweet-scented vernal

grass, together with a fair sprinkling of clover. It was fed

alone, and as a coarse fodder in combination with the differ-

ent grains tested.

Vefch and Oats.

The vetch and oats are fed by us as a substitute for hay.

They were sown at the rate of 4 bushels of oats and 40

pounds of vetch per acre about the middle of April. These

were cut in late blossom, and made into hay. If cut in

early bloom they would probably prove somewhat more

digestible.

JVeiv-process Linseed 3feal.

Linseed meal is the flaxseed remaining after the oil has

been removed. In case of the new-process meal the oil is

extracted by naphtha or some similar solvent, and is in con-

sequence more thoroughly removed than by pressure.

Buffalo Gluten Feed.

This is a by-product in the manufacture of starch from

corn. The starch is separated from the yellow or albumi-

nous part of the grain by means of water. The hulls and

germs are separated by screening. After the starch is re-

moved the yellow or flinty portion is mixed with the germs

and hulls. The mixture is kiln-dried and partially ground.
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Peoria Gluten Feed.

Similar in appearance to the Buffalo, but the sample tested

"was rather inferior in composition. It is probably prepared

from corn, in nuich the same way as the Buffalo gluten feed.

Chicago Maize Feed.

This feed is also prepared from corn. It is said to be a

mixture of the yellow albuminous portion and the hulls

without the germ. It contains, therefore, somewhat less fat

than the gluten feeds. The hulls are not ground quite as

fine.

Chicago Gluten Meal.

This is the yellow albuminous portion of the corn kernel.

It contains much less fat than the other gluten meals. It

was in good mechanical condition, and quite dry.

King Gluten Meal.

This meal was ground very fine. It contained a very high

percentage of fat (19 per cent.).

Atlas Meal.

This is a by-product obtained from corn or grain in the

process of the manufacture of alcohol. The starch of the

grain is converted into sugar by the action of diastase, and

finally into alcohol by fermentation. The hull, gluten and

germ are left behind. The meal is probal)ly composed of

these, together with an admixture of malt sprouts. It is rich

in fiit and albuminoids. It is made by the Atlas Distilling

Company, Peoria, 111.

Peanut Feed.

This material apjiears to be peanut shells finely ground,

with a small admixture of the nut. It contained over 50 per

cent, of cellulose.
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8ojo.-bean Meal.

The beans were raised upon the grounds of the Hatch

Experiment Station, The quantity necessary for the ex-

periment was supplied through the kindness of Professor

Brooks.

Rye Meal.

The rye was raised upon the station grounds, and was of

good average quality.

Winter Wheat Bran.

A fair sample of genuine winter bran.

Results of the Experiment.

Digestibility of
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Comments on the Results.

The hays prove to be about as digestible as those tested a

year ago, aud correspond in digestibility very closely to the

figures given by Woltf.

Vetch and Oats.

The vetch and oats hay appears, with the exception of the

fat, to be about as digestible as good English hay.

JVew-process Linseed Meal.

This test corresponds fairly with those made a year ago.

The animal appeared to have very thoroughly assimilated

the fat of the meal.

Bnifalo Gluten Feed.

This sample gives distinctly higher digestion percentages

than the one tested a year ago. The reason for this cannot

be given. The parallel tests in each case agree closely.

Other samples will be procured and further tests made.

Peoria Gluten and Chicago Maize Feeds.

These two gluten feeds correspond very closely one with

the other in the amounts of digestible matter they contain.

The Peoria feed was inferior in composition to the maize

feed.

Chicago Gluten Meal.

As there is comparatively no cellulose in this and the

Kinoj ijluten meal, that insredient is not to be considered.

The Chicago meal shows an exceptional degree of digesti-

bility, 93 per cent, of the entire meal having been assimi-

lated.

King Gluten Meal.

The King gluten meal was also quite digestible, 85 per

cent, of the total drv matter being assimilated.
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Atlas Meal.

This meal has 80 per cent, of digestible matter. The pro-

tein is about 73 per cent, digestible. It is somewhat interior

to the gluten meals in digestibility, although, with the ex-

ception of the increased percentage of cellulose present, it

resembles them in composition. The cellulose appears in

this test to have been all digested. This meal is a valuable

addition to our feed-stuff supply, if it can be bought at a

reasonable price. Additional digestion tests will be made.

Peanut Feed.

This material is unquestionably of inferior feeding value.

Its dry matter was but 32 per cent, digestible, and it con-

tained 54 per cent, of cellulose, of which but 12 per cent,

were digested. The fat and protein were quite well assimi-

lated, but the percentages contained— especially that of the

protein— were comparatively small. The extract matter

was only 49 per cent, digestible.

Soja-bean Meal.

The test of this meal was not entirely satisfactory, the

variations in the percentages of cellulose and fat digestible

in case of the two sheep being too large. Wolff gives the

results of but two single trials with this meal, which corre-

spond fairly with the figures found in our trial.

Hye Meal.

Wolff gives no direct digestion coefficients for rye. Our

results make it appear practically as digestible as the corn

meal, the protein even more so.

Winter Wheat Bran.

The digestibility of this bran is practically the same as

the spring bran reported last year. As these two brans

appear to have also the same percentage composition, they

should be worth the same price per ton. Different seasons

might exert some influence on composition and digestibility.
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Details of the Experiment.

Dry Matter Determinations made at the Time of Weighing out the

Different Foods, and Dry Matter in Manure excreted.

SlIEKP I.
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Sheep IV.
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Composition of Fences.

[Dry Matter.]

Sheep I.
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Sheep HI.
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Tables shoichig Food fed and Water drank Daily^ the

Amount of Manure excreted and the Temperature

Stables.
Period I.

[Food consumed daily : 900 grams lia}' (a) and 5 grams salt.]

Daily

of the
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Period n.

[Food consumed daily : 900 grams hay (b) and 5 grams salt.]
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Period ITT.

[Food consumed daily : 900 grams vettli and oats and 5 grams salt.]
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[Food consumed daily:

Period V.

600 grams hay («) , 250 grams Buffalo gluten feed and 5

grams salt.]
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[Food consumed daily:

Period "VTI.

600 grams hay (a), 250 grams Chicago maize feed and

5 grams salt.]
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Period IX.

[Food consumed daily: 650 grams hay (a), 200 grams King gluten meal and 5

grams salt.]
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Period XI.

[Food consumed daily: 550 grams hay (d), 300 grams peanut feed and 5 grams
salt.]
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Period Xm.
[Food consumed daily : 550 grams hay (d) , 300 grams rye meail and 5 grams salt.]
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The (lata presented in the preceding tables enable us to

calculate the digestion coefficients, which follow :
—

Pekiou I.

English Hay (a).

Sheep I.
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Period II.

English Hay (h).

Sheep I.

Dry
Matter.

Crude
Cellulose.

Crude
Fat.

Crude
Protein.

Extract
Matter.

900 grams hay fed,

399.76 grams manure air dry,

Grams digested, .

Per cent, digested.

790.30

364.34

256.84

114.19

425.96

53.89

142.65

55.54

18.10

9.65

8.45

46.67

76.97

32.97

44.00

67.16

375.24

166.00

209.24

55.76

Sheep II.

900 grams hay fed, ....
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has been called hay d. Sheep II., Avhilc the results are

given above, was not included in the average. The period

in case of this sheep lasted but three days, and the amount

of protein digested is too low.

Period III.

Vetch and Oats.

Sheep TTI.
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Period V.

Buffalo Gluten Feed.

Sheep III.
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Period VI. {Peoria Ghiten Feed)

Sheep IV.

Concluded.
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Period VIII.

Chicago Gluten Meal.

Sheep I.
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Period IX. (King Gluten Meal) — Concluded.

Sheep II.
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Period XI.

Peanut Feed.

Sheep m.
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Period XII. {Soja-bean Meal) — Concluded.

Sheep IV.
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Period XIY.

Winter Wheat Bran.

Sheep I.
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2. CONCERNING THE DIGESTIBILITY OF THE
PENTOSANS.

By J. B. LiNDSEY AND E. B. Holland.

During the past five or six years much attention has been

given to the study of the pentosans. Fischer, Tollens,

Schulze, Stone and many others have investigated their

chemical character, and noted their very general occurrence

in our woods and agricultural plants and seeds.

The pentosans have the composition (C5Hy04)n, and by

inversion with dilute mineral acids yield, so far as knoAvn,

two sugars, namely, xylose and arabinose, Cr^HiyOj. The

pentosan which yields xylose is more generally found in our

agricultural plants. Pentoses * (C5H10O5) have been found

to exist in the juices of a great variety of growing plants.

Whether they are formed by direct assimilation, or from the

hexoses, is not yet fully settled- Xylan and araban belong,

generally speaking, to the so-called hemicelhdoses. E.

Schulze t has applied this name to those portions of the cel-

lular structure of plants that are not soluble in water, but

in dilute mineral acids. That they cannot always be strictly

considered as hemicellulose is made clear from the recoffni-

tion by Schulze and Winterstein % of a pentosan in amyloid^

a sul)stance extracted with water from the seeds of TrojycR-

olum majus. In some cases, also, they approach in char-

acter the true cellulose. § Schulze
|1
has also recognized the

pentosans in the cotyledons and endosperms of many seeds,

and they undoubtedly seiwe, just as do galactan, starch, etc.,

as a reserve material, supporting the life of the young plant

* G. de Chalmot, Am. Chem. Jour., 15, 21.

t Zeitschr. f. physiol. Chemie, 14.

X Zeitschr. f. physiol. Chemie, i."5: BenVhte der chem. Ges., 24, 2277.

^ Zeitschr. f. physiol. Chemie, 16; also Winterstein loco citato.

II
Loco citato.
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during the process of germination. That the pentosans in

the matured plants and seeds form a part of the cell walls

and are dissolved during germination is quite clear from

the numerous microscopic investigations made by Professor

Cramer * and Dr. Pfister f in connection with Schulze's

work.

Concerning the value of the pentosans as a source of food

for animals, the results of two investigations have been pub-

lished. Stone I fed corn meal and bran to rabbits, and found

that alx)ut 60 per cent, of the pentosans were digested. A
like conclusion was drawn by Stone and Jones, § as a result

of the examination of the food and faeces of sheep fed upon

the hay of different grasses. Ebstein
||

has also shown that

both xylose and arabinose are but little assimilated by human
beings, these sugars being recognized in the urine a few

hours after being eaten.

During the spring and autumn of 1893 the writer made

digestion experiments with hay, corn cobs, brewers' grains

and several concentrated fodder articles. These results have

already been published. T[ We have thought it of gutficient

interest to determine the amount of pentosans in each of the

foods fed and in the faeces excreted, and thus note their

degree of digestil)ility.**

The method employed for determining the furfurol, and

consequently the pentosans, was the one described by Flint

and Tollens,f f being a modification of the method originally

introduced by de Chalmot and Tollens.||

Pentosans differ from true carbohydrates in yielding fur-

furol instead of laivulinic acid when boiled with hydrochloric

* Zeitschr. physiol. Cliem., 14, 227

t Zejtsclir. physiol. Cheiii., 19, 44.
'

X Am. Chem. Jour., 14, 9.

^ Agrictiltural Science, 5, 6.

II
Arcliiv. pathol. Anat., 129, 401.

IT Massachusetts State Experiment Station, Eleventh Annual Report, 1893.

** While it is possible to estimate the amount of furfurol in the fceces with a fair

degree of accuracy, it must be admitted that it is by no means certain that this fur-

furol is a true indicator of the amount of pentosans present; i.e., it has not as yet

laeen sliown whether the pentosan molecule remains entirely intact during the diges-

tive process. From our present knowledge it must be assumed that such is the case.

tt E. 11. Flint, Inaugural Dissertation, Gottingen, 1892 ; Landw. Vers. Stat., 4i8,

398.

XX Inaugural Dissertation, Gottingen, 1891.
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acid of a certain strength. Their detection and estimation

depends upon the production and separation of furfurol, and

its subsequent precipitation with phenyl-hydrazin as furfurol

hydrazon.

Method.

Weigh out 3 to 5 grams (depending on the amount of

pentosans present) of the finely ground material, and trans-

fer to a 300 cubic centimeter flask. After addiu": 100 cubic

centimeters of hydrochloric acid of LOG specific gravity, con-

nect with a Liebig condenser, and distil 30 cubic centimeters,

taking ten to fifteen minutes for the distillation. Instead of

putting the flask in Rose's metal to difluse the heat, as Flint

and others suggest, we have placed it upon a piece of gauze

with equally satisfactory results. Now add 30 cu])ic centi-

meters more acid by means of a separatory funnel (the stem

of which passes through the cork into the flask), and so con-

tinue the process until a drop of the distillate gives no red

coloration on filter paper that has been moistened with ani-

line acetate (a few drops of aniline in a little 50 per cent,

acetic acid). Ten to eleven distillations are generally suffi-

cient. Flint has shown that for constant results the pres-

ence of a certain amount of salt in a definite quantity of

solution is essential. Furfurol hydrazon is more insoluble

with 81 grams of sodium chloride in 400 cubic centimeters

of distillate than when less is present, and these propor-

tions should be always used. Add to the obtained distillate,

brought into a 700 to 800 cubic centimeter beaker, the neces-

sary amount of salt and water to raise it to this standard (see

table following).

Distillate
(Cubic Centi-

meters).
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Neutralize exactly the 400 cubic centimeter solution with

sodium carbonate, covering the beaker with a watch glass dur-

ing the process, and make up to 500 cubic centimeters with

water. Add now 10 cubic centimeters of phenyl-hydrazin

solution,* precipitating the furfurol as furfurol hydrazon.f

Stir thirty minutes, preferably with an automatic stirrer, and

filter the solution, using suction, into glass drying tubes about

three-quarters of an inch in diameter and six to seven inches

long, drawn out at the lower end and filled with about one-half

inch of glass wool in preference to asbestos. Remove adher-

ing particles with a feather, and do not use over 100 cubic

centimeters of wash water. Dry the precipitate in a specially

constructed air bath (see cut) at 55° to 60° C. for three

hours. To hasten and perfect the drying a partial vacuum is

made by drawing dry air slowly through the tubes by aid of a

suction pump, the air supply being regulated by pinchcocks.

The air before entering the tubes is conducted throuoh

sulphuric acid to dry it, and through a glass tube containing

small pieces of marble to remove any sulphuric acid that

might be carried over mechanically. Cool the tubes in a

desiccator and weigh. Dissolve out the precipitate with hot

alcohol and reweigh, and consider the loss in weight as

furfurol hydrazon. (See cut of apparatus at end of this

article.)

For the conversion of furfurol hydrazon to furfurol use the

following factors :
—

Furfurol = furfurol hydrazon X 0.538.

Arabinose = furfurol h3'drazon X 1.229 + 0.0177.

Xylose= furfurol hydrazon X 1.031—0.001.

Pentose (average arabinose and xylose) = furfurol hydrazon X 1-13 + 0.0083.

Pentosan= pentose X 0.88.

FoT'imilas.

Furfurol= C ^ H = O— C O II.

Phenyl-hydrazin= C « H ^—NH—NH =.

Furfurol hydrazon= C < H a Q CH C " 11 = N « H.
Pentose =(C!^H>oOs)n.

Pentosans= (C s H s Q i) n.

* Twelve grams of phenyl-hydrazin and 7.5 grams of glacial acetic acid filled

to 100 cubic centimeters with water and well shaken.

t After the addition of the phenyl-h.ydrazin reagent, the solution should react

slightly acid. In case this is not so, add the necessary acetic acid.
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In Table I, will be found the percentages of furfurol,

pentosans and extract matter found in the feeds consumed.

It will be seen that the pentosans equal from one-third to

one-half of the extract matter.

Table II. shows the percentages of pentosans in the excreta

of the sheep during the diflercnt feeding periods.

Table I. — Pentosans in Food tested.*

o
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Table II.— Pentosans in Manure excreted.

•a
o

(i>

o
(5

II.

ni.

IV.

VI.

VII.

VIII.

IX.

Foods Tested.

Sheep n.,
Sheep III.,

Sheep IV.,

ITai/ (a).

Buffalo Oluten Feed.
Sheep II.,

Sheep IV.,

JTay (b).

Sheep I., .

Sheep II.,

Sheep III.,

Sheep IV.,

New-process Linseed Meal.
Sheep II , ....
Sheep III., ....

Old-process Linseed Meal.
Sheep II., ....
Sheep III.

Sheep IV., ....
Sheep I., .

Sheep II.,

Corn Cobs.

Dried Brewers' Grains.
Sheep I ,

Sheep II., . . . .

Spj'ing W/ieat Bran.
Sheep II., . . . .

Sheep III., . . . .

Winter WTieat Bran.
Sheep IV.,

as

92.96
93.33
92.34

91.54
92.20

93.00

92.-59

92.38
91.74

94.62
94.57

94.62
94.48
94.90

93.25
92.71

95.51
94.43

94.76
94.73

95.43

O ^

CO *«-H .^

AiR-DRT Mate-
rial.

Furfurol
Hydrazon found

(Grams).

a.
0.6996
0.6990
0.7395

0.8520
0.8758

I

0. 68801
I 0.69201
0.7390
0.6804
0.6657

0.5210
0.63S7

0.6762
0.6677
0.6520

0.5940
0.6057

0.8705
0.8756

0.8573
0.8240

0.7810

b.
0.7210
0.7060
0.7358

0.8620
0.8824

0.7190

0.7310
0.7149
0.6596

0.5165

0.6476
0.6390
0.6415

0.5950
0.6140

0.8500
0.8817

0.8623
0.8400

0.7730

Dry Matter.

goo

3 OJ 3

10.27
10.12
10.74

10.07
10.26

10.10

10.67
10.15
9.71

9.83
9.08

9.41
9.29
9.17

11.43
11.80

12.20
12.52

12.20
11.82

10.94

5 c a

3 Li a

fcgPHCu

19.20
18.92
20.08

18.76
19.13

18.91

19.94
18.98
18.16

18.45
16.97

17.60
17.40
17.15

21.40
22.08

22.60
23.34

22.76
22.04

20.45

The data furnished in the above tables enable us to calcu-

late the digestibility of the pentosans, as found in the tables

following :
—
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Resume of Results.

Comparison of the digestibility of the pentosans with the

digestibility of the other fodder constituents :
—

Kind op Food.
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crusting substances perceptibly interfere with the digestibility

of the xylan or araban. This has also been proved to be the

case with cellulose, first indirectly by Hennel)erg and Stoh-

mann * and later directly by F. Lehniann,f who found that

when the fibre w^as freed from all incrusting substances the

cellulose Avas practically all digestiljle.

Stone has already shown, in case of hays, bran and such

fodders, that the pentosans have an average digestibility of

GO per cent., and our results with similar fodders simply

confirm his investigations. A\'ith the more concentrated

feeds, where little incrusting substance is present, the pen-

tosans are as digestil)le as any other of the fodder groups.

One might assume that if the pentosans were isolated and fed

to animals they would be fully as digestible as starch or pure

cellulose.

While from 60 to 90 per cent, of the pentosans in the

present experiment have been removed from the digestive

tract in the process of digestion, it has certainly not been

demonstrated that they have been assimilated and have a food

value equal to that of starch and similar substances. In case

of human Ijeings El)stein has already proved to the contrary.

"^^'e hope to be able to throw additional light upon this point

in the near future.

* Futterung der Wiederkauer, 1860.

t Journal f. Landw. 48, 435.
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PAUT II.

FIELD EXPERIMENTS.

C. A. GOESSMANN.

1. Field Experiments for the Purpose of studying the Economy of raising

Leguminous Crops (Clover-like Plants) as a Means of enriching the
Soil in Nitrogen in the Interest op the Subsequent Raising of Grain
Crops (Field A).

2. Field Experiments with Several Prominent Varieties of Potatoes and
Some Prominent Mixed Forage Crops (Vetch, Oats and Horse Bean,
Vetch and Oats and Vetch and Barley) (Field B).

3. Field Experiments to ascertain the Influence of Different Mixtures
of Commercial Fertilizers on the Yield and General Cuabactee op
Several Prominent Garden Crops (Field C).

4. Experiments with Forage Crops (Field D), illustrated with Cuts of Roots
of Four Prominent Leguminous Crops (Vetch, Soja Bean, Lupine and
Horse Bean).

ft. Trial op an Early Maturing Variety of Minnesota Dent Corn, Huron
(Field E).

6. Field Experiments with Different Commercial Phosphates, to study the
Economy of using the Cheaper Natural Phosphates or the More Costly
Acidulated Phosphates (Field F).

7. Experiments with Forage Crops (Vetch and Oats and Hungarian Grass)
(Field G).

8. Field Experiments to study the Effect of Phosphatic Slag and Nitrate op
Soda, as compared with Ground Bone, on the Yield of Oats and Corn
(East Field).

9. Experiments with Permanent Grass Lands (Meadows) (East Field).
10. Orchard Experiments with Home-made Stable Manure, Unleached Wood

Ashes and Several Mixtures of Fertilizing Materials on the Growth
AND Yield op Several Varieties of Fruit Trees.

11. Observations in Vegetation House.

12. Report on General Farm Work.
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1, Field Experiments for the Purpose of studying

THE Economy of raising Leguminous Crops

(Clovers, etc.) as a Means of enriching the

Soil in Nitrogen in the Interest of the Sub-

sequent raising of Grain Crops.

Field A.

The systematic treatment of the field here under con-

sideration, as far as suitable modes of cultivation and of

manuring are concerned, was introduced during the season

of 1883-84. The subdivision of the entire area into eleven

plats (one-tenth of an acre each) of a uniform size and

shape, one hundred and thirty-two feet long and thirty-three

feet wide, with an unoccupied and unmanured space of five

feet in width between adjoining plats, has been retained

unaltered since 1884. A detailed statement of the particular

aim and general management of our experiments, as well as

of the results obtained in that connection from year to year,

forms a prominent part of our contemporary printed annual

reports, to which I have to refer for details.

Since 1889 the main object of observations upon the same

field has been to study the influence of an entire exclusion of

any additional nitrogen-containing manurial substance from

the soil under cultivation, as well as of a definite additional

supply of nitrogen in different forms of combination, on the

character and yield of the crop selected for the trial.

Several plats which for five preceding years did not receive

any nitrogen compound for manurial purposes were retained

in that state, to study the eftect of an entire exclusion of

nitrogen-containing manurial substances on the crop under

cultivation, while the remaining ones received, as before, a

definite amount of nitrogen in the same form in which they

had received it in preceding years ; namely, either as sodium

nitrate or as ammonium sulphate, or as organic nitrogenous

matter in form of dried blood or of barn-yard manure. A
corresponding amount of available nitrogen was applied in

all these cases.
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Amount of Fertilizing Ingredients used Annually per Acre.

( Nitrogen, . . . .45 pounds.

Plats 0, 1, 2, 3, 5, G, 8, 10,
-j
Phosphoric acid, ... 80 pounds.

[^Potassium oxide, . . . 125 pounds.

{Nitrogen, .... none.

Phosphoric acid, ... 80 pounds.

Potassium oxide, . . . 125 poimds.

One plat, marked 0, received its main supply of phos-

phoric acid, potassium oxide and nitrogen in form of harn-

yard manure ; the latter was carefully analyzed before being

applied, to determine the amount required to secure, as far

as practicable, the desired corresponding proportion of the

three essential fertilizing constituents. The deficiency in

potassium oxide and phosphoric acid was supplied by

potash-magnesia sulphate and dissolved bone-black. The

fertilizer for this plat consisted of 800 pounds of barn-yard

manure, 32 pounds of potash-magnesia sulphate and 18

pounds of dissolved bone-black.

The mechanical preparation of the soil, the incorporation

of the manurial substances,— the general character of the

latter being the same, — the seedhig, cultivating and harvest-

ing were carried on year after year in a like manner and

as far as practicable on the same day in case of every plat

during the same year.

The subsequent tabular statement shows the annual appli-

cation and special distrilmtion of the manurial substances

with reference to each plat since 1889. The fertilizers were

in every case applied broadcast as early in the spring as

circumstances permitted. They were well harrowed under

I)efore the seed was planted in rows b}' a seed drill.
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Plats. Annual Supply of Manurial Substances.

Plat 0,

Plat 1, .

Plat 2,

Plat 3, .

Plat 4, .

Plat 5, .

Plat 6, .

Plat 7, .

Plat 8, .

Plat 9, .

Plat 10, .

800 lbs. of barn-yard manure, 32 lbs. of potash-magnesia sulphate and
18 lbs. of dissolved bone-blaclv.

29 lbs. sodium nitrate (=4 to 5 lbs. nitrogen), 25 lbs. muriate of
potash (== 12 to 13 lbs. potassium oxide), and 50 lbs. dissolved
bone-black {= 8.5 lbs. available phosphoric acid).

29 lbs. sodium nitrate (= 4 to 5 lbs. nitrogen), 48.5 lbs. potash-
magnesia sulphate (= 12 to 13 lbs. potassium oxide) , and 60 lbs.

dissolved bone-black (=8.5 lbs. available phosphoric acid).

43 lbs. dried blood (=5 to 6 lbs. nitrogen), 25 lbs. muriate of potash
(= 12 to 13 lbs. potassium oxide), and 50 lbs. dissolved bone-black
(= 8.5 lbs. available phosphoric acid).

25 lbs. muriate of potash (= 12 to 13 lbs. potassium oxide) and 50
lbs. dissolved bone-blaclc (= 8.5 lbs. available phosphoric acid).

22.5 lbs. ammonium sulphate (=4 to 5 lbs. nitrogen), 48.5 lbs. potash-
magnesia sulphate (= 12 to 13 lbs. potassium oxide), and 50 lbs.

dissolved bone-black (= 8.5 lbs. availar)le phosphoric acid).

22.5 lbs. ammonium sulphate (^4 to 5 lbs. nitrogen), 25 lbs. muriate
of potash (= 12 to 13 lbs. potassium oxide), and 50 lbs. dissolved
bone-black (= 8.5 lbs. available phosphoric acid).

25 lbs. muriate of potash (= 12 to 13 lbs. potassium oxide) and 50
lbs. dissolved bone-black (=8.5 lbs. available phosphoric acid).

22.5 lbs. ammonium sulphate (= 4 to 5 lbs. nitrogen), 25 lbs. muriate
of potash (= 12 to 13 lbs. potassium oxide), and 50 lbs. dissolved
bone-black (= 8.5 lbs. available phosphoric acid).

25 lbs. muriate of potash (= 12 to 13 lbs. potassium oxide) and 50
lbs. dissolved bone-black (= 8.5 lbs. available phosphoric acid).

43 lbs. dried blood (= 5 to 6 lbs. nitrogen), 48.5 lbs. potash-magnesia
sulphate (= 12 to 13 lbs. potassium oxide), and 50 lbs. dissolved
bone-black (=: 8.5 lbs. available phosphoric acid).

Cost of Fertilizers applied to Field A.
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Kind of Crops raised.

Com (maize), in 1889.

Oats, inl«90.

Rye, in 1891.

Sqjabean, in 1892

Oats, in 1893.

The annual yield of the various crops upon the different

plats showed that as anile those plats (4, 7, 9) which had not

received in any form nitrogen for manurial purposes yielded

much smaller crops than those that received annually in some

form or other an addition of a corresponding amount of

available nitrosren.

The results of our observations were stated as follows :
—

The experimeiita carried on upon Field A. duinng the years

1889^ ^90, *91 and *92 show condusivelr/ the importance of

a liberal siip)phj to the soil of an availableform of nitrogen, to

secure a successful and remunerative cuUivalion offarm crops

under otherivise corresponding favorable conditions. For

even a leguminous crop, the soja bean, when for the first time

raised upon Field A, did not furnish an exception to our

observation
( 1 892)

.

1893.— The main object of our experiment upon Field A
during that season was to observe the after-effect of the cul-

tivation of soja bean (a legimiinous crop) on the nitrogen

resources of the soil wliich served for its production. It

seemed of interest in our case to ascertain whether the rais-

ing of the soja bean upon Field A had increased the amount

of available nitrogen stored up in the soil to such an extent

as to affect the yield of the succeeding crop upon those plats

(4, 7, 9) which as a rule did not receive at any time an

addition of available nitrogen from any other manurial source

but the atmospheric air and the roots of the soja beans left

in the soil after harvesting the crop.

A grain crop (oats) was selected as the crop suitable to

serve for that purpose. The general management of the

experiment, as far as the preparation of tlie soil, manurin<>-

and seeding-down are concerned, was the same as in preced-

ing years (see tenth annual report).
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Yield of Oat Crop on Different Plats (1893).

[Pounds.]

Weight
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Plat 8 shows again the exceptional conclitions of previous

years, for, although fertilized in a like manner as Plat G, its

total yield was 1,800 pounds less.

In yield of grain those plats which received their nitrogen

in the form of sulphate of ammonia (5, 6 and 8) averaged

92 pounds; those in the form of organic nitrogen (0, 6 and

8), 140| pounds; those in the form of nitrate of soda (1

and 2), 140^ pounds.

The best results in relation of total yield to yield of grain

were obtained in the case of those plats receiving organic

nitrogen (dried blood and barn-yard manure), or nitrogen

in the form of nitrate of soda ; while in the case of sulphate

of ammonia the ratio of grain to straw was too wide to give

the best satisfaction.

The total yield of crops on the plats receiving no nitrogen

addition, as compared with those receiving a nitrogen supply,

was during the succeeding years as follows :
—

With oats in 1890, one-fifth to one-sixth less

;

With rye in 1891, one-fifth to one-sixth less

;

With soja bean in 1892, one-third to one-fourth less ; and

With oats in 1893, one-seventh to one-eighth less.

From this it will ai)pear that the introduction of a legu-

minous crop into our rotation had somewhat reduced the dif-

ference in yield between the plats receiving no nitrogen and

those receiving it, yet had not entirely obliterated it.

It was decided to continue the observation by repeating

the raising of soja beans in 1894 and oats in 1895.

1894. — To secure, if possible, more decisive results re-

garding the presence and absence of nitrogen, it was decided

to use twice the amount of phosphoric acid and potassium

oxide, as compared with preceding years.

Amount of Fertilizing Ingredients ap2:>Iied per Acre during 1894.

(
Nitrogen, .... 45 poimds.

Plats 0, 1, 2, 3, 5, 6, 8, 10, .j
Phosphoric acid, . . .160 pounds.

l^ Potassium oxide, . . . 250 pounds.

(
Nitrogen, .... none.

Plats 4, 7, 9, . . . <{ Phosphoric acid, . . . 160 pounds.

[Potassium oxide, . . . 250 pounds.
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Plats. Manurial Substances Applied.

Plat
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Heujht of Soja-bean Plants upon the Different Plats of Field A
during the Season (1894)

.

[Inches.]
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Conclusions.

1. A comparison of the above-stated yield of the different

plats shows that those plats (4, 7 and 9) which received no

nitrogen addition from an outside source yielded on an

average from 1,400 to 1,500 pounds less per acre than those

receivino- a nitrogen addition.

2. From these figures it appears that the increased cost

of the fertilizer in the case of the plats receiving nitrogen

(45 pounds nitrogen at 13 cents = $(3.75) exceeds the value

of the increase in crop produced by its application (allowing

$5 per ton of green material containing 34.02 per cent, dry

matter)

.

3. An increase of twice the amount of the phosphoric

acid and potassium oxide as compared with earlier years

(see report for 1892) has not afl'ected the relative yield of

the crop.

Analysis of Early Maturing Soja Bean.

[Raised on Field A ; collected when crop was cut, Aug. 28, 1894]
Per Cent.

Moisture at 100° C, 65.98

Dry matter, 34.02

100.00
Analysis of Dry Matter.

Crude ash, 9.69

" fibre, 17.28

"fat, 2.96

" protein, 20.13

Nitrogen-free extract matter, 49 . 94

100.00
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2. Field Experiments with Several. Yarieties of

Potatoes and Some Prominent Mixed Forage

Crops.

Field B.

{a. Potatoes : Beaut.v of Hebron, Clark's and New Queen ; b. Mixed forage crops :

vetch, oats and horse bean, vetch and oats and vetch and barley.]

This field occupies an area of one and seven-tenths acres,

and runs from north to south, nearly on a level. The soil

consists of a somewhat sandy loam of several feet in depth.

The systematic treatment of the area was inaugurated in

1884, when the present subdivision into eleven plats was

first introduced. The plats are 175 feet long and 33 feet

wide (5,775 square feet, or two-fifteenths of an acre), of a

uniform shape, ruuning from east to west, with a space of

five feet between adjoining plats. The numbering begins at

the north end with 11, and closes at the south end with 21.

For details regarding the work carried on upon Field B
previous to 1892, see tenth annual report.

The character of the crops raised during 1892 may be

noticed from the subsequent tabular statement :
—

Crops raised in 1892.

Plats.
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At the close of the season (1892) it was decided to raise

hereafter other crops than grasses upon phits 11, 13, 14, 15,

16 and 20. For this reason they were phniiihed after the

rowen had been secured, while plats 12, 17, 18, 19 and 21

remained in grass for another season.

2893.— Vhits 11, 13, 14, 15, 16 and 20, which had been

used for several preceding years for the production of

grasses, were at an early date prepared to serve for experi-

ments with several prominent varieties of potatoes. They

were ploughed in August, 1892, and w^ere again ploughed

for the final preparation April 25, 1893.

It was proposed to compare the yield, as far as quantity

and quality are concerned, under othersvise corresponding

circumstances. Three varieties of potatoes. Beauty of

Hebron, Clark's, New Queen, were chosen for the trial.

The seed potatoes were obtained of J. J. H. Gregory &
Son, Marblehead.

Two plats, 15 and 16, were assigned for the cultivation of

Beauty of Hebron ; two, 13 and 14, for that of New Queen;

and two, 11 and 20, for that of Clark's variety.

One plat in each case received its potash supply in form of

muriate of potash (plats 11, 13 and 15), and one in each case

in that of high-grade sulphate of potash (plats 14, 16, 20).

The actual amount of potassium oxide used in all cases

remained the same.

Statement of Fertilizers used (Pounds)

.

Per Acre.

Plats 11, 13, 15,

Plats 14, 16, 20,

Muriate of potash, .

Bone,

Sulphate of potash (high grade).

Bone,

400

600

400

600
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Composition of Fertilizers used.

[Per Cent.]
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Yield of Crop.

A. Potash applied in the Form of Muriate.

Yield of Potatoes in Pounds.
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From an examination of the above tabular statement of the

yield of the different varieties of potatoes on trial we arrived

at the following conclusions :
—

1. The yield of potatoes is in every instance larger in

case sulphate of potash has furnished the potash of the fer-

tilizer used than where muriate of potash has served for that

purpose.

2. The yield of the three varieties of potatoes on trial,

although raised under a corresponding system of cultivation

and of manuring, differs seriously. Beauty of Hebron pro-

duces nearly one-sixth more in weight than the New Queen

variety, and one-third more than the Clark variety.

Plats 12, 17, 18, 19 and 21, which remained in grass in

previous years, received as top-dressing, muriate of potash,

200 pounds, and ground bone, 600 pounds, per acre, at an

early date in the spring, 1893. The grass was cut June 27

and 28. As the weeds began to infest the plats, the experi-

ment of studying a variety of grasses was closed, and the sod

turned under during the month of August. Dry lands do

not favor for any length of time an economical and clean

cultivation of the majority of our best grasses. For details,

see eleventh annual report for 1893.

A. Observations loith Potatoes (^1894).

During the present season the experiments of the preced-

ing year with potatoes were repeated, and several varieties

of mixed forage crops substituted for the grasses. Beauty

of Hebron, Clark's and New Queen were the varieties of

potatoes used in the trial, the seed tubers being selected from

our crop of the previous year. Beauty of Hebron were

grown on plats 12 and 21, New Queen on 17 and 18, and

Clark's on 19 and 20. One plat in each case was supplied

with potash in the form of muriate of potash (17, 19 and 21),

and one in each case in the form of high-grade sulphate of

potash (12, 18 and 20).



1895.] PUBLIC DOCUMENT— No. 33. 205

Fertilizer used.

[Pounds.]

Ter Acre.

Plats 12, 18, 20,

Plats 17, 19, 21,

Sulphate of potash (high grade).

Bone,

Muriate of potash, .

Bone,

400

600

400

600

Composition of Fertilizer used.
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growing period, the crop did not turn out as good as at first

indicated, there being a serious idling otf in yiekl and an

unusually large proportion of small tubers.

Yield of Crop (1894).

A. Potash applied in the Form of Muriate.

Yield of Potatoes in Potmcls.
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CompaHson of Yield for 1893 and 1894.

Total Yield (Ihc-^hels per Jrre)

.
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B. Observations ivith Mixed Forage Crops {] 894).

Plats 11, 13, 14, 15 and 16, which were used for the pro-

duction of potatoes daring 1893, were set apart for the rais-

ing of mixed forage crops during 1894. Plats 11, 13 and

15 were fertilized at the rate of 400 pounds of muriate of

potash and 600 pounds of ground bone per acre, while plats

14 and 16 were fertilized with 400 pounds of high-grade sul-

phate of potash and 600 pounds ground bone. Vetch, oats

and horse bean were raised on Plat 11, vetch and barley on

plats 13 and 14 and vetch and oats on plats 15 and 16.

The plats were prepared for planting at the same time and

in a similar manner as those used for the raising of potatoes.

Vetch and Barley.— Plats 13 and 14 were prepared for

the raising of vetch and barley. Plat 13 was fertilized with

muriate of potash and bone and Plat 14 with sulphate of

potash and bone. The seed was sown April 26, at the rate

of 45 pounds vetch and 3 bushels barley per acre. The

plants appeared above ground May 4.

Height of Plants on Plats.

[Inches.]

Plat 14

(Sulphate).

June 12,

Jvme 18,

20

28

The barley began to head out June 20, and June 23 the

crop was cut for hay, the vetch being just in bloom. The

yield of hay was as follows :
—

Per Plat

(Pounds).

Plat 13,

,

Plat 14,

,

Per Acre

(Pounds).

5,737

5,077
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Analyses of Vetch and Barley.

[Eqtial number of plants of each ; collected June 22, 1894.]
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The oats began to head out June 25, and the crop was cut

for hay July 2, the vetch being then on the point of bloom-

ing. The yield of hay was as follows :
—

Pounds.

Plat 15,

Plat 16,

8,051

7,088

Analyses of Vetch and Oats.

[Equal number of plants of each ; collected Jul}- 5, 1894.]

Pi;u Cent.

riat 15. Plat 16.

Moisture at 100° C, .

Dry matter, ...*..
Analysis of Dry Matter

Crude ash,

" fibre,

" fat,

" protein, ....
INitrogen-free extract matter.

100.00

76.24
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Height of Plants.

[Inches.]

June 18, 15

June 26, 22

June 28 the horse-bean plants began to bloom, and July

2 the crop was cut. The plat yielded 835 pounds of hay,

at the rate of 6,294 pounds per acre.

Analysis of Vetch, Oats and Horse Bean.

[Three plants each of vetch and of oats and one of liorse bean ; collected July 9, 1894.]

Per Cent.

Moisture at 100° C 82.13

Diy matter, 17.87

Analysis of Dry Matter.

Crude ash, ....
" fibre, ....
" fat, ....
" protein,

Nitrogen-free extract matter,

100.00

10.36

30.07

2.70

18.93

77.94

100.00

Conclu.s{ons.

On the 2vhole, vetch and oats leads vetch and barley^ on

account of the larger and morefoliaceous character of the oats

as compared with the barley, Vetch^ oats and horse bean

leads in nitrogenous matter, and no doubt will exceed in regard

to the nutritious character of the crop as soon as the amount of
horse bean has been doubled, as indicated above. {Every one

of these crops compares ivell with clover hay.)

The large yield of these crops per acre, their high nutritive

value and special adaptation for green fodder, hay or ensilage,

merit serious attention for the support offarm and dairy stoch.

The early date of maturity presents exceptionally good

chances of raising a second crop) for fall siqoptly, or for a

timely preparation of the soil for ivinter crojjs.
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3. Field Experiments to ascertain the Influence of

Different Mixtures of Commercial Fertilizers

ON the Yield and General Character of Sev-

eral Pro3iinent Garden Crops.

Field C,

The area devoted to the above-stated experiment is 198

feet long and 183 feet wide ; it is subdivided into six plats

of uniform size (89^ by 62 feet, or about one-eighth of an

acre each). The plats are separated from each other and

from the adjoining cultivated fields by a space of five feet

of unmanured and unseeded yet cultivated land. They are

arranged in two parallel rows, running from west to east.

Nos. 1, 2 and 3 are along the north side of the field, begin-

ning with No. 1 at its west end, while plats Nos. 4, 5 and 6

are located along its south side, beginning with Plat 4 on the

west end. The soil is several feet deep, and consists of a

light, somewhat gravelly loam, and was in a fair state of

productiveness when assigned for the experiment here under

consideration.

The entire field occupied by the experiment is nearly on

a level. Its earlier history can be learned from previous

annual reports.

The observation with raising garden crops, by the aid of

difterent mixtures of commercial manurial substances here

under special consideration, began upon plats Nos. 4, 5 and

6 during the spring of 1891, and upon plats Nos. 1, 2 and 3

during that of 1892. The difierence of the fertilizers applied

consisted in the circumstance that diflerent forms of nitro-

gen and potash were used for their preparation. All plats

received essentially the same quantity of nitrogen, potash

and phosphoric acid, and every one of them received its

phosphoric acid addition in the same form, namely, dis-

solved bone-black. Some plats received their nitrogen sup-

ply in the form of organic animal matter, dried blood

;

others in the form of sodium nitrate, Chili saltpetre ; others

in the form of ammonium sulphate. Some plats received
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their potash in the form of muriate of potash and others in

the form of the highest grade of potassium sulphate (95 per

cent.). The subsequent tabular statement shows the quan-

tities of the manurial substances applied to the different

plats :
—

Plats. Annual Supply of Manurial Substances. Pounds.

Plat 1,

Plat 2,

Plat 3,

Plat 4,

Plat 5,

Plat 6,

Sulphate of ammonia,
Muriate of potash,

Dissolved bone-black,
Nitrate of soda, .

Muriate of potash,

Dissolved bone-black,

Dried blood,
Muriate of potash,

Dissolved bone-black,
Sulphate of ammonia,
Sulphate of potash.

Dissolved bone-black,

Nitrate of soda, .

Sulphate of potash.

Dissolved bone-black.

Dried blood.
Sulphate of potash,

Dissolved bone-black.

38
30
40
47
30
40
75
30
40
38
30
40
47
30
40
75
30
40

This proportion corresponds per acre to :
—

Pounds.

Phosphoric acid (available) ,
50.4

Nitrogen, 60.0

Potassium oxide, 120.0

Beets, cabbages, celery, lettuce, spinach, tomatoes and

potatoes have thus far been raised upon the field.

The order of arrangement of the different crops within

each plat was the same in all of them for the same year.

They occupied, however, a different position relative to each

other in successive years, to introduce-, as far as practicable,

a system of rotation of crops.
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Order of arranii:ement of crops in plats :
—

215

1892.
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one, especially in the case of those crops which reach in a

short period the desired state of maturit3\

The various mixtures of fertilizers used hy us in the

experiments under discussion provide by actual supply for

one-half of the available nitrogen actually called for to meet

the demand as above pointed out. A liberal cultivation of

peas and beans cannot fail to benefit the nitrogen resources

of the soil.

i.S'^^.—The field vras ploughed April 22, and the fertil-

izer mixtures previously given were applied broadcast the

23d and thoroughly harrowed in. Potatoes, beans, tomatoes,

spinach, lettuce and onions were the crops selected for trial

in each plat, being arranged as follows, beginning at the

west side of each plat :
—

Five rows of potatoes (Beauty of Hebron).

Six rows of beaus.

Two rows of tomatoes (Essex Hybrid).

Two rows of spinach (New Zealand).

One row of lettuce (Hanson)

.

Four rows of onions (Yellow Globe Dauvers)

.

Lettuce and tomato plants were raised in the hot-bed and

subsequently transferred to the plats. The work of seed

sowing and transplanting was done for each particular kind

on the same day. April 25 the potatoes were planted, one

bushel of seed being used per plat ; the spinach and onion

seed were put in April 2G ; the beans on May 7 ; May 18

the lettuce plants were set out from the hot-bed, and the

tomato plants on May 19. The onion plants began to

appear May 7 ; the spinach plants May 9 ; the potatoes

appeared on the 11th, l^eing touched by the frost of the 15th
;

the beans began to appear May 17, but owing to poor ger-

mination on plats 2, 3, 5 and 6 additional seed was put in

about the last of May. All crops were kept free from weeds

and treated similarly throughout the season. The various

crops were harvested whenever fit for the market. A severe

drought during the months of July and August affected seri-

ously the yield of crops and the time of harvesting. The

subsequent statements give data regarding date of maturity

and yield of the different crops.
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Yield of Spinach ( Variety New Zealand) .

Plats.
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Yield of Potatoes ( Variety Beauty of Hebron) ,
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Yield of Onions
( Variety Yelloio Globe Danvers)

.

Plats. Pounds.

Plat 1 (four rows),

Plat 2 (four rows),

Plat 3 (four rows),

Plat 4 (four rows),

Plat 5 (four rows).

Plat 6 (four rows)

,

166

249

251

256

266

204

The seed was sown April 26 ; the crop was harvested

September 24.

Yield of Tomatoes ( Variety Essex Hybrid)

.
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Potatoes ( Variety Beauty of Hebron)

.
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Lettuce ( Variety Hanson)

.

Seventy Plants.
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Lettuce {sampled July 6, 1893) ,

Platl

(Per Cent.)-

Plat 4

(Per Cent.).

Moisture at 100° C, .

Dry matter,

Analysis of Dry Matter.

Crude ash, ....
» fibre, ....
" fat, ....
" protein,

Nitrogen-free extract matter.

96.93

3.07

100.00

17.84

13.35

3.36

23.83

41.62

100.00

96.97

3.03

100.00

15.66

14.11

3.44

26.85

39.94

100.00

Fertilizing Constituents.

Moisture at 100° C,
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Spinach {sampled July 12., 1898).

Plat 1

(Per Cent.).

Plat 4

(Per Cent.).

Moisture at 100° C, .

Dry matter, . . .

Analysis of Dry Matter.

Crude ash,

" fibre,

» fat,

" protein, ....
Xitrogen-free extract matter,

92.80

7.20

100.00

91.63

8.37

100.00
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Beets.

Moisture at 100° C

Dry matter,

Analysis of Dry Matter.

Crude ash,

" fibre,

" fat,

" protein, ....
Nitrogen-free extract matter,

Platl

(Per Cent.).

79.54

20.46

100.00

Plat 4

(Percent.).

82.91

17.09

100.00
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Cabbage.

Platl

(Percent.).

Plat 4

(Percent.).

]Moisture at 100° C,

Dry matter .

Analysis of Dry Matter.

Crude ash, ....
fibre, ....

" fat, ....
" protein,

Nitrogen-free extract matter,

92.95

7.05

100.00

9.76

15.69

1.95

3.16

69.44

100.00

93.74

6.26

100.00

6.80

14.57

2.46

3.85

72.32

100.00
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Tomatoes.
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l^>hitO('^.
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Field C, Eastern Portion.

The part of Field C east of the experiment plats is 183 by

131 feet, and contains .55 acre, being divided into two equal

portions by the strip of uncultivated land passing through

the centre of the field. The fertilizer applied consisted of

300 pounds of fine-ground bone and 100 pounds of muriate

of potash. A strip 20 feet wide was set off at the western

side of the portion for special trials with vegetables, etc.

The northern portion remaining was used for the production

of carrots and the southern portion for globe mangolds. In

both cases the seed was put in May 4 and the young plants

appeared above ground the 14th. The field was kept free

from weeds during the growing season, and the mangolds

were harvested on October 9, yielding 3,840 pounds of

roots, or 15,368 pounds per acre. The carrots were har-

vested October 11, giving 5,563 pounds, or 22,363 pounds

per acre. The space west of the mangolds was used for

trials with oats. Three varieties, sent on by J. A. Everett,

Indianapolis, Ind., were tested. They were: No. 1, Col-

garry Gray; No. 2, Rust Proof; and No. 3, White Supe-

rior Scotch. Two rows of each (89 feet long) were planted.

The oats were sown in drills May 4 and germinated May 10.

Height of Oats.

[Inches.]

June 5 June 12. June 26. July 3.

No. 1, Colgarry Cray,

.

No. 2, Rust Proof,

No. 3, White Superior Scotch,

15

12

15

23

18

26

30

20

30

The oats were somewhat affected by rust during the season.

No. 2 suffering more than the others. June 29 the oats began

to head out. Nos. 1 and 3 were cut July 16 ; No. 2, several

days later.
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Yield of Oats.

[Pounds.]



230 AGRICULTURAL EXPERIMENT STATION. [Jan.

No.
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4. Expeki:ments m'itii Forage Crops (Twenty-seven).

Field D.

This field has been used for the past three years for the

raising of a variety of reputed annual and perennial fodder

crops, in the majority of cases new to our section of the

country, to study their ada[)tation to our climate and soil.

Some of them have since been raised on a larger scale success-

fully and profitably for the support of our dairy stock, as

southern cow-pea, serradella, early-maturing soja bean, late-

maturing soja bean, summer vetch and oats, summer vetch

and barley, and vetch, oats and horse bean.

The field is 328 feet long and 70 feet wide, covering an

area of 22,960 square feet, or .527 acre. The field was

ploughed April 30, and May 1 a fertilizer mixture was

applied at the rate of 600 pounds of fine-ground bone and

200 pounds of muriate of potash per acre. The fertilizer

was applied broadcast and harrowed in. The diflerent crops

were planted in rows two and one-half feet apart, and were

kept free from weeds throughout the season. They were

arranged in the field during the past season in the following

order, beginning at the west end :
—

Prickly comfrey {Symphytum officinalis)

.

Alfalfa (Medicago sativa).

Kidney vetch {AnthylUs vidneraria) .

Forest pea or flat pea (Lathyrus sylvest7-is)

.

Crimson clover ( Trifolium incarnatum)

.

Alsike clover ( Trifolium hybridum)

.

Medium red clover ( Trifolium medium) .

Sainfoin ( Onobrychis sativa) .

Japanese clover (Lespedeza striata).

Winter rape (Bi'assica napus).

Dwarf Essex rape (Brassica najyus).

Serradella {Ornithopus sativus).

Vetch (Vicia sativa).

Bokhara clover (Melilotus alba).

Yellow lupine (Lupinus lutens)

.

Blue lupine (Lvjoimis perennis)

.

"White lupine {Lupinus alba).

Southern cow-pea {Dolichos sinensis).
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Horse bean (Viciafaba).

Early-maturing soja bean (Soja hispida).

Late-maturing soja bean (Soja hispida).

Silver-hull buckwheat {Fagopyrum esculentum).

Japanese buckwheat (Fagopyrum esculentum).

Common buckwheat (Fagojjyrum esculentum).

Hog millet.

Golden wonder millet.

Spanish peanut.

Prickly comfrey {Symphytu^n officinalis), one row. The

roots remained in the ground and wintered well during the

winter of 1893-94, but were moved to their present position

before the field was ploughed during the spring. The crop

made a good growth, coming into bloom June 1. June 14

a part of it was cut for feeding (containing 86.67 per cent,

moisture) ; the remainder was cut June 21. A second growth

was made, which was cut during the fall. Following is

given the analysis of the crop :
—

Per Cent.

MoistiTre at 100° C, 86.67

Dry matter, 13.33

100.00
Analysis of Bry Matter.

Crude ash, 21.12

" fibre, 11.03

"fat, 2.06

" protein, 17.49

Nitrogen-free extract matter, 48.00

100.00
Fertilizing Constitiients,

Moisture at 100° C, 86.79

Dry matter contains :
—

Nitrogen, 2.80

Potassium oxide, . . 6.76

Phosphoric acid, .87

This plant has been recommended as a forage crop for

dairy stock which can be grown upon lands where legu-

minous crops fail to give satisfactory results.

Alfalfa {Medicago saliva), five rows. The seed was pur-

chased of J. M. Thorburn & Co., New York, at twenty cents

per pound. The seed was sown May 10, appearing above
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ground May 17. The plants were twelve inches high July

3, fourteen inches high July 10. They suffered greatly from

the effects of the dry weather. Following is an average

analysis of the crop as hay :
—

Per Cent.

Moisture at 100° C 9.60

Dry matter, 91.40

100.00
Analysis of Dry Matter.

Crude ash, 8.11

" fibre, 29.72

"fat, 1.65
" protein, 14.22

Nitrogen-free extract matter, 46.20

100.00
Dry matter contains :

—
Nitrogen, 2.21

Potassium oxide, 1.55

Phosphoric acid, . . . .56

We have experimented with alfalfa at different times dur-

ing the existence of the station, as will be noted from pre-

vious annual reports, with but little encouragement, as the

crop suffered seriously from winter-killing.

Kidney vetch {Anihyllis vulneraria) , five rows. The

seed was sown May 10, the plants appearing May 25.

Being a perennial, the growth of the present season was but

slight. Below is given an analysis of the second growth,

cut when in bloom :
—

Per Cent.

Moisture at 100= C, 80.85

Dry matter, 19.15

100.00
Analysis of Dry Matter.

Crude ash, 13.28
" fibre, 14.94

"fat, 3.51
" protein, 18.43

Nitrogqn-free extract matter, 48.94

100.00
Dry matter contains : —

•

Nitrogen, 2.94

Potassium oxide, 1.75

Phosphoric acid, .44
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This plant prospers particularly upon a sandy soil, where

other leguminous plants fail to give satisfactory returns.

Its cultivation has of late received considerable attention in

leading agricultural districts of Europe, for the above reason.

Flat pea or forest pea (^Lathyrus sylvestris), six rows.

Four rows remained in the ground from last season, but,

having winter-killed somewhat, they were combined into

two. On May 10 four rows were sown with seed obtained

of Delano Bros., Lee Park, Neb. The young plants began

to appear above ground June 6. The two rows of older

plants made a good growth, coming into bloom June 18.

It was cut July 12 for feeding, having then formed a number

of pods. The sample for analysis was taken at this time :
—

Per Cent.

Moisture at 100° C, 78.80

Dry matter, 21. 20-

100.00

Analysis of Dry Matter,

Crude ash, 9.35

» fibre, 28.27

" fat, 3.29

" protein, 27.26

Nitrogen-free extract matter, 31.83

100.00
Dry matter contains :

—
Nitrogen, . . . . . . . . . . . 4.36

Potassium oxide, . . . . . . . . . . 2.57

Phosphoric acid . . .90

Our results thus far obtained are not encouraging as far as

adaptation to our clime and soil is concerned. The plant

grows slowly during its earlier period, and has suffered

repeatedly from winter-killing. Its high nutritive value

may be judged from the above analysis. Whether it is

acceptable to dairy stock as green fodder is somewhat in

question. Judging from the observations of others, its best

use is as silage.

Crimson clover (^TrifoUmn incarnatum), six rows. The

seed was sown May 10, appearing above ground the 15th.

The growth during the early part of the season was promis-

ing, but the dry weather made practically a failure of it as
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far as yield was concerned. The seed was purchased of

J. M. Thorburn iSc Co., New York, at twelve and one-half

cents per pound. As the crop had suffered from the drought

considerably when reaching its maturity, the analysis was

left for another season.

Alsike clover {Tvifolium hybridiwi), six rows. The seed

was sown May 10, the young plants beginning to appear

above ground May 17. This crop was also seriously affected

by the drought. The seed was obtained of J. M. Thorburn

& Co., New York, at 25 cents per pound. An average

analysis of the dry material is given below :
—

Per Cent.

Moisture at 100° C, 9.93

Dry matter, 90.07

100.00

Analysis of Dry Matter.

Crude ash, 11.90
" fibre, 26.17

"fat, 2.58
" protein, 16.63

Nitrogen-free extract matter, 42.72

100.00

Dry matter contains ;
—

Nitrogen, 2.48

Potassium oxide, 2.47

Phosplioric acid, .......... .74

This variety of clover has served us well in our meadows,

it being seeded every two years at the rate of three to four

pounds per acre, applied in the spring.

Medium red clover (^Trifolium medium'), five rows. The
seed was sown May 10, first appearing above ground May
17. The crop did not make sufficient growth, on account of

the dry weather, so that it was not cut. The seed was pur-

chased of J. M. Thorburn & Co., New York, at fifteen

cents per pound. Below is given an analysis of the dry

fodder :
—

Per Cent.

Moisture at 100° C, 11.41

Dry matter, 88.59

100.00
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Analysis oj ury iviati
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Feriilizifig Constituents.
Per Cent.

Moisture at 100° C, 12.17

Dry matter contains :
—

Nitrogen, 2.99

Potassium oxitle, 2.29

Phosphoric acid, .86

This crop requires a calcareous soil and dry subsoil to do

its best.

Japanese clover {Lespedeza striata) , five rows. Seed sown
May 10, first appearing above ground June 1. Being a per-

ennial, the plant did not make sufficient growth to permit of

an analysis. The seed was sent on by the United States

Department of Agriculture.

Winter rape (Brassica napus), five rows. The seed was

sown May 10, the young plants appearing above ground

May 15. The seed was obtained of D. Landreth & Sons,

Philadelphia, Pa. July 6 a portion of the rape was cut and

fed out, being about fourteen inches high. Analysis at this

period :
—

Per Cent.

Moisture at 100° C, 83.34

Dry matter, 16.66

100.00
Analysis of Dnj Matter,

Crude ash 22.44
" fibre, 12.26

"fat, 3.06
" protein, 15.16

Nitrogen-free extract matter 47.08

100.00

Dwarf Essex rape {Brassica napus), five rows. The seed

was sown May 10, appearing above ground May 17. It

made a good growth. July 6 one row was cut for feeding,

being twenty-three inches high at the time. Analysis of a

sample taken at this time showed it to have the following

composition :
—

Per Cent.

Moisture at 100° C, 94.57

Dry matter, 5 . 43

100.00
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Analysis of Dry Matter

Crude a*h,

" fibre, .

" fat,

" i^rotein,

Mtrogeu-free extract matter,

Per Cent.

16.11

18.96

3.80

12.86

42.27

100.00

Both varieties of rape are known as valuable fodder plants,

as well as suitable crops for green manuring. Neither of

these varieties come to blooming during the present season.

They are expected to furnish valuable green fodder during

the coming season.

Serradella (Oniilhopus sativus), five rows. The seed was

sown May 10, the plants appearing above ground May 21.

The crop made a good growth, coming into bloom July 5.

July 10 the plants were eleven inches high. The seed was

purchased of Henry Nungesser, New York, at ten cents per

pound. Following is given an average of the analyses of

serradella made at the station :
—
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Spring vetch ( Vicia sativa). The vetch was sown April

2G, the seed coming up May 4. Seed was used at the rate

of forty-five pounds per acre. The vetch came into bloom

June 23, when twenty-eight inches high. The seed was

purchased of J. M. Thorburn & Co., New York, at seven

cents per i)ound. Analysis of the dried crop shows it to

have the following composition :
—

Ter Cent.

Moisture at 100= C, 9.90

Dry matter, 91.10

100.00

Analysis of Dry Matter.

Cnide ash, 8.24
'• fibre, 30.27
" fat, . . . 2.50
" proteiu, . . . . 1k09

Nitrogen-free extract matter, 43.80

100.00

Fertilizing Constittients.

Moisture at 100- C, , 8.21

Dry matter contains :
—

Nitrogen, 2.40

Phosphoric acid, .......... .86

Potassium oxide, 3.00

Bokhara clover {MeliJotiis al.ha)y five rows. This crop

remained in the ground from last year. It started into

growth early, and on Ma}' 28 about twelve feet from the

north end of each of the rows was cut for feeding, being

about thirty inches high. June 7 another portion was cut

for feedino- being thirtv-six inches in height. June 18 the

plants were coming into bloom at forty-five inches in height.

June 22 the remaining portion was cut and fed out, being

five feet in height. The seed was bought of Henry Nun-

gesser, New York, at twenty cents per pound. Analysis

of the crop collected at diflereut dates gave the following

results :

—
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Per Cent.

May 28. June 7. June 22

Moisture at 100° C

Dry matter,

Analysis of Dry Matter.

Crude ash,

" fibre,

" fat,

" protein, . . .

Nitrogen-free extract matter,

87.43

12.51

100.00

11.67

24.43

3.51

23.37

37.02

100.00

80.99

19.01

100.00

10.21

29.98

2.76

18.62

38.43

100.00

75.86

24.14

100.00

7.71

33.99

2.88

17.18

38.24

100.00

Tln*8 crop furnishes a liberal amount of fodder the first

and second years. It should be cut before the plant reaches

blooming, to preserve its succulent character. When ad-

vanced beyond that stage of growth it becomes coarse and

is rejected by cattle.

Yellow lupine {Lupinus lutens)^ six rows. The seed was

sown May 9, coming up May 23, but not germinating very

well. July 12 the plants were coming into bloom, being

about one foot in height. The seed was obtained of D.

Landreth & Son, Philadelphia. Analysis of the plant

shows it to have the following composition :
—
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Fertilizing Constituents,

Dry matter contains :
—

Per Cent.

Nitrogen, 2.66

Potassinm oxide, 2.96

Phosphoric acid, .01

Blue lupine (Lupimis copruleus) , three rows. The seed

was sown May D, the i)lants appearing above ground May
H). The plants came into bloom July 12, when about two

feet in height. The seed was obtained of J. M, Thorburn,

New York, at fifteen cents per pound.

White lupine {Luj)iims cdbus), six rows. The seed was

sown May 9, the young plants appearing above ground May
19. The plants came into bloom June 28. July 10 it wa^

noted as being twenty-five inches high. The seed ^vas pur-

chased of D. Landreth & Son, Philadelphia, at six cents per

pound. The composition of the plant is stated below :
—

Per Cent.

Moisture at 100° C, 85.35

Dry matter, 14.65

100.00

Anahjsis of Dry Matter,

Crude ash, 5.03
" fibre, 31.18

"fat, 2.41

" protein, 18.71

Nitrogen-free extract matter, 42 . 67

100.00

Fertiliziiuj Constituents.

Dry matter contains :
—

Nitrogen, 2.99

Potassium oxide, . . 1.73

Phosphoric acid, .35

The lupines have served us well as green manuring crops.

They may be seeded the beginning of INlay and are ready to

be ploughed under the beginning of June, or may be seeded

the latter part of August and are ready for ploughing under

the latter pai-t of September.
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Southern cow-pea {Dolichos sineni^is), five rows. The

seed was sown May 9, the young plants appearing above

ground May 19. The crop made a good growth, and was

sampled for analysis on August 28 and October 2. The

seed was purchased of D. Landreth & Son, Philadelphia.

The analysis of the crop showed the following composi-

tion :
—

Aiigrnst 28

(PcrCVnt.).

October 2

(Per Cent.).

Moisture at 100° C,

Dry matter, .

Analysis of Dry Matter.

Crude ash,

" fibre, .

" fat, .

" protein,

Nitrogen-free extract matter,

• •

81.81

18.19

100.00

11.20

17.87

4.63

17.19

49.11

100.00

80.60

19.40

100.00

9.96

20.52

3.81

16.41

49.30

100.00

Two prominent varieties (Clay and Whippoorwill) have

been raised successfully for a number of years, and have

served us well as fodder crops either green or in the form

of silage. None of these varieties mature seed in our sec-

tion of the country.

Horse bean ( Vicia faha), five rows. The seed was sown

May 9, and first appeared above ground May 21. The

plants first began to blossom June 28. July 10 the plants

had reached a hcio-ht of twentv-one inches. Below is ftiven

an analysis of the crop with pods forming :
—

Per Cent.

Moisture at 100° C, 84.83

Dry matter, 15 . 17

100.00
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Analysis of Dry Matter. Per Cent.

Crude ash, 6.75
" fibre, 28.17

"fat 2.31
" protein, 10.68

Nitrogeu-frec extract matter, 47.09

100.00

Horse bean stands our climate extremely well, the medium-
sized variety seeming to be the best for us. We have during

the past year raised it as a mixed crop with vetch and oats,

and are pleased with the results.

Early-maturing soja bean {Soja hispida), raised on Field

A. The seed was planted May 12, in drills two and one-half

feet apart, at the rate of sixty pounds per acre. The young
plants began to appear May 21. July 24 the plants on the

different plats began to bloom. The yield of the crop was

affected considerably by the dry weather. The crop was cut

August 28, being put into a silo with corn for the production

of a mixed silage. Below is given the analysis of the above

crop :
—

Per Cent.

Moisture at 100^ C, 65.98

Dry matter, 34.02

100.00
Analysis of Dry Matter.

Crude ash, 9.69
" fibre, 17.28

"fat, 2.96
" protein, 20.13

Nitrosen-free extract matter, 49 . 94

100.00

Later-maturing soja bean (/Soja hispida)^ five rows. The

seed was sown IVIay 9, the young plants first ap[)earing above

ground May 21. The crop made a very vigorous growth,

and was sampled for analysis at two difi'erent periods. The

seed was obtained of J. M. Thorburn & Co., New York.

The results of the examination of the samples collected are

as follows :
—
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August 28

(Percent.).

October 28

(Per Cent.).

Moisture at 100° C, .

Dry matter, ......
Analysis of Dry Matter.

Crude ash,

" fibre,

" fat,

" protein, ....
Nitrogen-free extract matter,

70.91

29.09

68.11

31.89

100.00

10.34

21.09

3.11

27.49

37.97

100.00

100.00

8.43

21.20

2.34

23.16

44.84

100.00

Fertilizing Constiizients.

Dry matter contains

;

Nitrogen,

Potassium oxide, .

Phosphoric acid, .

3.70

* Not determined.

The above samples were raised on Field A, in 1892, in

drills two and one-half feet apart, using seventy pounds of

seed per acre, and securing on an average nine to ten tons

per acre, which served as mixed ensilage with corn. The

addition of leguminous plants, as clover, soja beans, serra-

della, etc., to corn for silage tends to counteract the acid

reaction of the corn silage and furnishes a most acceptable

article for feeding.

Silver-hull buckwheat {Fagopyrum esculenium) , eight

rows. The seed was sown May 9, the young plants appear-

ing above ground May 16. It came into bloom June 18,

and was cut for feeding out July 14, when about three feet

in height. The seed was purchased of J. M. Thorburn &
Co., New York, at ten cents per pound. An analysis of the

dried crop, cut when in bloom, gave the following results :
—
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I'er Cent.

Moisture at 100° C, 8.91

Dry matter, 91.09

Analysis of Dry Matter.

Crude ash, ....
" filn-e, ....
" fat, ....
" protein.

Nitrogen-free extract matter.

Fertilizing Ingredients.

Dry matter contains :
•

Nitrogen,

Potassium oxide, .

100.00

10.17

27.07

2.55

12.22

47.99

100.00

1.95

2.61

Phosphoric acid, .94

Japanese buckwheat (^FcKjopyrwn esculentum) , seven rows.

The seed was sown May 9, the young plants appearing alxwe

ground May 16. The first blossoms appeared June 18, and

the crop was cut for green fodder July 14. The seed was

purchased of J. M. Thorburn & Co., New York, at ten

cents per pound. Below is given an analysis of the air-

dried material, collected when in bloom :
—

Per Cent.

Moisture at 100° C, 5.71

Dry matter, 94.29

100.00
Analysis of Dry Matter.

Crude ash, 12.36

" fibre, 36.02

" fat, 2.22

" protein, 10.80

Nitro<ren-free extract matter, 38.60

Fertilizing Constituents,

Dry matter contains :
—

Nitrogen,

Potassium oxide,

Phosphoric acid, ......

100.00

1.72

3.51

.90

Both the silver-hull and Japanese varieties of buckwheat

are on the whole larger plants and more foliaceous, and

consequently yield a larger amount per acre. The Japanese

variety seems to be the better of the two.
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Common buckwheat {Fagopyrum esculentum) , seven rows.

The seed was sown May 9, the young plants appearing above

ground May 18. June 18 the phmts came into bloom. July

13 the crop was cut and fed out. The seed was obtained of

D. Landreth & Son, Philadelphia, at five cents per pound.

Below is given an analysis of the dried material :
—

Per Cent.

Moisture at 100° C , 8.60

Dry matter, 91.50

100.00

Analysis of Dry Matter.

Crude ash, . , 14.G3
" fibre, 19.35

" fat, 3.04
" protein, 17.90

Nitrogen-free extract matter, 45 . 08

100.00

Fertilizing Constituents.

Dry matter contains :
—

Nitrogen, 2.866

Potassium oxide, 3.504

Phosphoric acid, 647

Common buckwheat yields somewhat less than the pre-

viously mentioned varieties, yet its nutritive character,

under a corresponding system of cultivation and manuring,

exceeds that of either one.

Hog millet, five rows. The seed was sown May 9, and

began to come up May 17. This variety did not make as

satisfactory growth as the next. It commenced to head out

July 10, when twenty-four inches high. The seed was sent

on by the Northrup, Braslon, Goodwin Company, Minne-

apolis, Minn.

Golden wonder millet, five rows. The seed was sown

May 9, and began to come up May 17. The crop made a

very good growth, and July 9 began to head out, when

twenty-six inches high. The seed was sent on by the

Northrup, Braslon, Goodwin Company, Minneapolis, Minn.

The millets both yield a large crop, but, as the seed was

somewhat mixed, no weights have been taken.
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Spanish ])canut {Aracliis Jujpogwa) , two rows. The pea-

nuts were j)hintcd May 10, coinino; into bloom July IG. As
the amount of seed received and used was small, no data

are given with regard to yield, etc. The peanuts were sent

on by the United States Department of Agriculture.

We have seeded down during the early part of September,

1894, rye, winter vetch and rye and dwarf Essex rape, to

secure, if possible, a supply of valuable green fodder during

the middle or latter part of May. The winter vetch used for

this purpose was especially imported, to test its adaptation

to our climate. Previous experiments in this direction

failed, as we suppose, on account of getting summer vetch

in place of winter vetch.
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Field "D."

1892.

Artichoke.

Prickley Comfrey.

Pyrethrum.

Forest Pea.

Stachy's Tubers.

Kidney Vetch.

Winter Rape.

Sainfoin.

Yellow Trefoil.

Spring Vetch.

Bokhara Clover.

Sunnmer Rape.

Horse Bean.

Serradella.

Soja Bean.

Cow-pea.

Jackson Wonder Bean.

Blue Lupine.

White Lupine.

Yellow Lupine.

Silver-hull Buckwheat.

Japanese Buckwheat.

Common Buckwheat.

W

Arrangement of Crops raised.

1893. 1894
' WMinnesota Corn.

White Lupine.

Yellow Lupine.

Prickley Comfrey

Pyrethrum.

Forest Pea.

Late Soja Bean.

Kidney Vetch.

Early White Soja Bean.

Sainfoin.

Early Black Soja Bean.

Cow-pea.

Serradella.

Spring Vetch.

Bokhara Clover.

Horse Bean.

Kaffir Corn.

Common Buckwheat.

Japanese Buckwheat.

Silver-hull Buckwheat.

Summer Rape.

Carrots.

Prickly Cornfrey.

Alfalfa.

Kidney Vetch.

Lathyrus sylvestris.

Crimson Clover.

Alsike Clover.

Medium Red Clover.

Sainfoin.

Japanese Clover.

Winter Rape.

Essex Rape.

Serradella.

Bokhara Clover.

Yellow Lupine.

Blue Lupine.

White Lupine.

Southern Cow-pea.

Horse Bean.

Late Soja Bean.

Silver-hull Buckwheat.

Japanese Buckwheat.

Common Buckwheat.

Hog Millet.

Golden Wonder Millet.

Spanish Peanut.

Scale of length, 50 feet to I inch.
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Compilation of AnaJi/ses of Fodder Articles raised (1S94)

.
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How can Forage Crops assist in improving the Productive-

ness of our Farm Lands ?

The consideration of this important question claims the

serious attention of every thinking and progressive farmer,

for nobody questions the correctness of the view that a suc-

cessful termination of his work depends in a controlling

degree on a correct appreciation of the extent and character

of his resources of plant food and on a liberal and intelligent

use of the latter.

An insufficient supply of suitable manurial matter, required

for the successful and liberal production of the crops to be

raised, is at present universally recognized as being the most

fatal circumstance in any system of farming for profit.

Adopting this conclusion as the correct verdict of past and

present experience in agricultural industries, it becomes most

desirable, in the interest of satisfactory pecuniary returns,

that every available manurial resource of the farm should be

turned to account to its full extent. To secuix this end we

are advised to begin the worh with a timely thorough mechani-

cal preparation of the soil under cultivation ; to select the

crops to be raised, asfar as practicable, ivith reference to their

tendency of economizing existing natural resources of plant

food; to increase the latter to the full extent of suitable home-

made manure on hand, and to supplement the latter liberally by

buying commercial concentratedfodder articles and commercial

fertilizer, as far as circumstances advise.

To again discuss * briefly one of the means of developing

and economizing manurial sources of the farm is the object

of this chapter.

On Production and Selection of Fodder Crops.

A careful inquiry into the history of agriculture, down to

the middle of the present century, has shown that the original

productiveness of farm lands in all civilized countries, even

in the most favored localities, has sufiercd in the course of

time a gradual decline. This general decline in the fertility

of the soil under cultivation has been ascribed, with much

* See annual reports for 1889 (page 189) and 1890 (page 135) ; also Bulletin No. 36.
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propj'iety in the majority of instances, mainly to two causes,

namely : a gradual but serious reduction in the area occupied

by forage crojjs, natural pastures and meadows ; and a

marked decline in the annual yield of fodder ujjon large

tracts of land but ill suited for a pemianent cultivation of

grasses,— the main reliance of fodder production at the time.

A serious falling off in the annual yield of pastures and

meadows was followed usually by a reduction in farm live

stock, which in turn caused a falling ofl' in the principal

home resource of manurial matter. This chapter in the

history of farm management has repeated itself in most

countries. The unsatisfactory results of that system of farm-

ing find still an abundant illustration in the present exhausted

condition of a comparatively large area of farm lands in New
England.

Soientitic investigations carried on during the past fifty

years for the particular benefit of agriculture have not only

been instrumental in recognizing the principal causes of an

almost universal periodical decline of the original fertility

of farm lands, but have also materially assisted by field

experiments and otherwise in introducing efficient remedies

to arrest the noted decline in the annual yield of our most

prominent farm crops. As a scanty supply of manurial

matter, due to a serious falling oflf of one of the principal

fodder crops (pastures and meadow growth), was found to be

one of the chief causes of less remunerative crops, and thus

indirectly has proved to be the main cause of an increase in

the cost of the products of the animal industry of the farm,

— milk and meat, — it is but natural that the remedies

devised should include, as one of the foremost recommenda-

tions, a more liberal production of nutritious fodder crops.

The soundness of this advice is to-day fully demonstrated in

the most successful agricultural regions of the world. An
intensive system of cultivation has replaced in those locali-

ties the extensive one of preceding periods ; although the

area under cultivation for the production of general farm

crops has been reduced, the total value of the products of

the farm has increased materially in consequence of a more
liberal cultivation of reputed fodder crops. The change has

been gradual and the results are highly satisfactory.
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Viewing our own present condition, we notice that well-

paying grass land, good natural meadow, with rich and

extensive pastures, are rather an exception than the rule.

The benefits derived from indifierently yielding natural

pastures are more apparent than real ; the low cost of the

production of the fodder is frequently, in a large degree, set

off by a mere chance distribution of the manure produced.

A continued cultivation of one and the same crop upon the

same land, without a liberal, rational system of manuring,

has caused in many instances a one-sided exhaustion of the

land under cultivation. This circumstance has frequently

been brought about in a marked degree by a close rotation

of mixed grasses (meadow growth) and of our next main

reliance for fodder,— the corn (maize). Both crops require

potash and phosphoric acid in similar proportion (four parts

potassium oxide to one part i)ho8phoric acid), and both

require an exceptional amount of the former. There is

good reason to assume that the low state of productiveness

of many of our farms, so often complained of, is largely due

to the fact that crops have been raised in succession for

years, which, like those mentioned, have consumed one or

the other essential article of plant food in an exceptionally

large proportion, and thereby have gradually unfitted the

soil for their remunerative production, while a liberal sup-

ply of other important articles of plant food is left inactive

behind. As the amount of available plant food contained in

the soil represents largely the working capital of the farmer,

it cannot be otherwise but that the practice of allowing a

part of it to lay idle must reduce the interest on the invest-

ment.

Our personal observation upon the lands assigned for the

use of the station has furnished abundant illustration of the

above-described condition of farm lands. In one instance it

was noticed that a piece of old worn-out grass land, after

being turned under and properly prepared, as far as the

mechanical condition of the soil was concerned, produced,

without any previous application of manure, an exception-

ally large crop of horse beans and lupine, — two reputed

fodder crops. A similar observation was made during the
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past season, when lands which for years had been used for

.the production of Eiiiilish hay and corn were used for the

cultivation of southern cow-pea, serradella and a mixed crop

of oats and vetch, to serve as green fodder for milch cows.

The field engaged for the production of these crops was

not manured, because it was to be prepared for a special field

experiment during the present season. An area of this land,

which, under favorable circumstances, would not produce

more than six tons of green grass at the time of blooming,

yielded nine to ten tons of green vetch and oats, ten tons of

green southern cow-pea and from twelve to thirteen tons of

green serradella. The exceptional exhaustion of our lands in

potash has been shown by detailed description of experiments

with fodder corn in previous annual reports. (Field A,

annual reports IV., V. and VI., 188G-88.)

The results oljtained during past years tend to confirm the

opinion held by successful agriculturists, that dry grass lands

which ai'e in an exceptional degree inclined to a spontaneous

overgrowing by an inferior class of fodder plants and weeds,

if at all fit for a more thorough system of cultivation, ought

to be turned by the plough and subsequently planted with

some hoed crop, to kill off the foul growth and to improve

the physical and chemical condition of the soil. These lands

prove in many instances ultimately a far better investment

when used for the raising of other farm crops than grasses.

The less the variety of crops raised in succession upon the

same lands, the more one-sided is usually the exhaustion of

the soil, and the sooner, as a rule, will be noticed a decrease

in the annual yield. The introduction of a greater variety

of fodder plants enables us to meet better the differences in

local conditions of climate and of soil, as well as the special

wants of different branches of farm industry. In choosing

plants for that pur})ose it seems advisable to select crops

which would advantageously supplement our leading fodder

crop (aside from the products of pastures and meadows) ,
—

the fodder corn and corn stover.

Taking this view of the question, the great and valuable

family of leguminous plants, as clovers, vetches, lucerne,

serradella, peas, beans, lupines, etc., is, in a particular
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degree, well qualified for that purpose on account of its fitness

to secure largely its nitrogen from the elementary nitrogen

of the air by the aid of bacterial action. The photographs

of the roots of several prominent leguminous forage plants,

which accompany this chapter, show the swellings (tuber-

cules) due to the bacterial action,— summer vetch, blue

lupine, horse bean, serradella.

The following table may serve as an illustration of the

relative economical value of various prominent fodder and

forage crops.

The manurial value of the various crops mentioned depends

for obvious reasons on the temporary current prices of their

fertilizing constituents in the general market of commercial

fertilizers.



No. 1. Summer Vetch (Ficia sativa).





No. 2. SojA Bean {Soja hispidd).





.•Aad>u:<i^zv^ C.< G{.

No. 3. Blue Lupine {l.upinus cccruleus).





cj.a

No. 4. Horse Bean {Vicia Faba).
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I. Trial of an Early Variety of Min-

nesota Dent Corn (Huron).

,
Field E.

The field is 260 feet long and 48 feet

wide, containing 286 acres. The field was

ploughed April 24 ; it was fertilized May 7,

at the rate of 600 pounds of fine-ground

bone and 300 pounds of muriate of potash

per acre, applied broadcast and harrowed

in. May 8 the corn (variety Huron) was

planted, six quarts of seed being used for

the plat. The corn appeared above ground

May 19. The field was cultivated and hoed

June 7 and 26. September 1 part of the

corn was cut and stocked, while the re-

mainder was fed out. Owing to the dry

season, this trial with the corn was not a

fair one, as the development of the crop

was greatly retarded.
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6. Field Experiments "with Different Commercial

Phosphates to study the Economy of using

THE Cheaper Natural Phosphates or the More
Costly Acidulated Phosphates.

Field F.

The field selected for this purpose is 300 feet long and

137 feet wide, running on a level from east to west. Pre-

A'ious to 1887 it was used as a meadow, which was well

worn out at that time, yielding but a scanty crop of Eng-

lish hay. During the autumn of 1887 the sod was turned

under and left in that state over w^inter. It was decided to

prepare the field for special experiments with phosphoric

acid by a systematic exhaustion of its inherent resources of

plant food. For this reason no manurial matter of any de-

scription was applied during the years 1887, 1888 and 1889.

The soil, a fair sandy loam, was carefully prepared every

year by ploughing during the fall and in the spring, to

improve its mechanical condition to the full extent of exist-

ing circumstances. During the same period a crop was-

raised every year. These crops were selected, as far as.

practicable, with a view to exhaust the supply of phosphoric

acid in particular, . Corn, Hungarian grass and leguminous

crops (cow-pea, vetch and serradella) followed each other

in the order stated.

1890.— The field was subdivided into five plats, running

from east to west, each twenty-one feet wide, with a space

of eight feet between adjoining plats.

The manurial material applied to each of these five plats

contained, in every instance, the same form and the same
quantity of potassium oxide and of nitrogen, while the

phosphoric acid was furnished in each case in the form of

a different commercial phosphoric-acid-containing article,

namely, phosphatic slag, ]Mona guano, Florida phosphate,

South Carolina phosphate (floats) and dissolved bone-black.

The market cost of each of these articles controlled the

quantity applied, for each plat received the same money
value in its particular kind of phosphate.
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Cost per Ton.
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The phosphatic ylag, Mona guano, South Carolina phos-

phate and Florida phosphate were applied at the rate of 850

pounds per acre ; dissolved bone-l)lack at the rate of 500

pounds per acre. Nitrate of soda was applied at the rate of

250 pounds per acre and potash-magnesia sulphate at the

rate of 300 pounds per acre.

Potatoes w^ere raised upon the plats in 1890 ; in 1891 win-

ter wheat was employed (for details see ninth annual report)
;

in 1892 serradella was the crop experimented with (see tenth

annual report) ; and in 1893 a variety of Dent corn, Pride

of the Noi-th (see eleventh annual report).

1894.— During the preceding season it was decided to

ascertain the after-effect of the phosphoric acid ai)plied

during previous years by excluding it from the fertilizer

applied. In addition, to secure the full effect of the phos-

phoric acid stored up, the potassium oxide and nitrogen

were increased one-half, as compared with preceding seasons.

A grain crop (barley) calling for a liberal amount of phos-

phoric acid was chosen for the trial. The field was ploughed

April 17, the fertilizer being applied broadcast April 2"',

and harrowed in. Below is given a statement of fertilizer

applied :
—

Plat 1 (6,494 square feet) ( 64J pounds of nitrate of soda.
^

( 8( pounds of potash-magaesia sulphate.

Plat 2 (6,565 square feet), j
65^ pounds of nitrate of soda.

^ (88 pounds of potash-maguesia sulphate.

Plat 3 (6,636 square feet) < 66 pounds of nitrate of soda.
(89 pounds or potash-maguesia sulphate.

Plat 4 (6,707 square feet)
J

663 pounds of nitrate of soda
^ ' ^ (90 pounds of potash-magnt-Bia sulphate.

Plat 5 (6,778 square feet) j
6;| P0""d8 of nitrate of soda.

'

( 90J pounds or potash-magnesia sulphate.

May 2 the barley was sown in drills two feet apart, at the

rate of two bushels i)er acre. May 8 the barley was coming

up on the plat. The field was kept free from weeds by cul-

tivation.

Height of Plants.

[Inches.]

Plat 1. Plat 2. Plat 3. Plat 4. Plat 5.

June 12 14
I

13 10 | 14

June 18
I

18 1 15 12
I

16

June 26 28 26 21 I 24

14

16

27
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June 26 the plants on plats 1, 2, 4 and 5 were beginning

to show heads ; No. 3 was somewhat behind the others.

July 30 the barley was cut. The yield of barley from the

different plats is given below :
—

Yield of Crop (1894).

Plats.
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7. Experiments with Forage Crops (Vetch and Oats

FOR First Crop, Hungarian Grass for Second).

s:
o
c

73
O

to

_«"

o
CO

Field G.

The field is 700 feet long and 75 feet

wide, and contains 52,500 square feet,

or 1^ acres. The field was ploughed

Oct. 25, 1893. April 17 the arti-

chokes were removed from the southern

end of the field (see preceding annual

report). It was fertilized with barn-

yard manure, applied at the rate of ten

tons per acre. The field was again

ploughed April 18. Vetch and oats

was the crop selected for trial, being

sown at the rate of forty-five pounds

of vetch and four bushels of oats per

acre. The field was seeded in two

portions. The seed was sown on the

northern portion April 20, coming up

April 28. The southern portion of the

field was seeded May 11, the plants

appearing above ground May 19. The

crop made a very satisfactory growth,

and on June 23 the feeding of the

green material from the northern por-

tion began (the vetch being in bloom

and the oats heading out), continuing

until July 2, when that remaining was

cut for hay. July 6 the cutting from

the southern portion began, continuing

until the 18th, when that remaining

was cut for hay. Following is given a

statement of the yield from the field :

—

Pounds.

Green material fed (19.12 per cent, dry
matter), ....... 6,875

Hay of vetch and oats (73. 6G per cent.

dry matter), ^,980

at the rate of 5,000-6,000 pounds of hay per acre.
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Analysis of the material collected July 2 showed the fol-

lowing composition :
—
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8. Field Experiments to study the Effect of Phos-

PHATic Slag and Nitrate of Soda as compared

WITH Ground Bone on the Yield of Oats and

Corn.

East Field.

The field used for this experiment is situated south of the

orchard and of the centre roadway. The soil consists of a

loam, and has been under careful cultivation for several

years. Its management during previous years can be seen

from preceding annual reports.

2894. — During that season the operations on the field

were as follows. (See accompanying diagram.) One acre

on the upper (eastern) side was fertilized with :
—

Plat I.
600 pounds of fine-ground bone and

200 pounds of muriate of potash.

The remaining portion (1.8 acres) was fertilized at the

rate of :

—

/' 800 pounds of odorless phosphate,

Plat n. } 200 poimds of muriate of potash, and

C2OO pounds of nitrate of soda per acre.

This corresponds per acre to :
—

No. 2

(Phosphate).

Potassium oxide,

Phosphoric acid,

Nitrogen,

104
166
31

Composition of Fertilizer Applied.



1895.] PUBLIC DOCUMENT— No. 33. 265

Cost of Fertilizers.

Ground bone and muriate of potash,

Odorless phosphate, nitrate of soda and muriate of potash,

PfT Acre

$12 40

15 70

April 6 the odorless phosphate was applied to the lower

portion of the field. The field was ploughed April 20-23.

April 27 the remainder of the fertilizer was applied, and oats

were sown on one acre set off at the north end of the field.

May 5 the oats began to come up.

Height of Oats.

[Inches.]

June 5i

June 18,

June 26,

. 10

. 19

. 24

The oats began to head out June 25, and on July 25 they

were cut, yielding as follows :
—

UpX>er Part (Bone and Muriate), .35
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21 and July 2 and 11. August 29 the corn was cut for

silage, yielding as follows :
—

The upper part (bone and muriate), .7 acre, 3delded 11,406

pounds, or 16,294 pounds per acre; the lower part (odorless

phosphate, etc.), 1.2 acres, yielded 24,730 pounds, or 20,608

pounds per acre.

Summary of Yield {1894).

[Pounds.]

Per Acre.

riat 2
(Odorless

Phosphate, etc.).

Oats (grain),

Oats (straw),

Corn,

876

2,385

20,608
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9. EXPEREVIENTS WITH PERMANENT GrASS LaNDS
(Meadows).

The meadows under consideration comprise an area of

about 9.6 acres. The entire field up to 1886 consisted of old,

worn-out grass lands, overrun with a worthless growth on its

more elevated portion and covered w^ith weeds and sedges in

its lower portion. The improvement of the land by under-

draining was commenced in 1886 and continued during the

succeeding years. For details of the work see ninth and

tenth annual reports (1891-92).

In the spriitg of 1893 a change was made in the mode of

manuring of the grass plats. It was decided to study the

effect of a rotation of the three kinds of manures previoushj

applied upon the fields. The area was divided into three

plats, Plat 1 (3.97 acres) being the area heretofore covered

by plats 1 and 2; Plat 2 (2.59 acres) and Plat 3 (3 acres)

correspond to plats 3 and 4 of previous years. The system

of manuring adopted was as follows :
—

Plat 1.— Wood ashes, 1 ton to the acre.

Plat 2.— Barn-yard manure, 8 tons per acre.

Plat 3. — Six hundred pounds fine-ground bone and 200

pounds muriate of potash per acre.

1894.— The above arrangement of plats was continued

during the present season, and the fertilizers were applied in

the same proportion to the same plats.

Yield of Ilaii (1.904).
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Yield of Uaij {18S9-94).

Rate per Acre (Toss).

First

Cut.

Second

Cut.
Total

1889.

Plat 1, barn-yard manure, 18 tons to acre,

Plat 2, barn-yard manure, 8 tons to acre,

Plat 3, 600 pounds steamed bone and 200 pounds
muriate of potash,

1890.

Plat 1, barn-yard manure, 14 tons to acre,

Plat 2, barn-yard manure, 11 tons to acre.

Plat 3, as in 1889 (bone and muriate of potash), .

Plat 4, wood ashes, 1 ton to acre, ....
1891.

Plat 1, barn-yard manure, 8 tons to acre.

Plat 2, barn-yard manure, (5 tons to acre.

Plat 3, as in 1890 (bone and muriate of potash), .

Plat 4, as in 1890 (wood ashes), . . . .

1892.

Plat 1, as in 1891 (barn-j^ard manure), .

Plat 2, as in 1891 (barn-yard manure), .

Plat 3, as in 1891 (bone and muriate of potash), .

Plat 4, as in 1891 (wood ashes), . . . .

1893.

Plats 1 and 2, wood ashes, 1 ton to acre.

Plat 3, barn-yard manure, 8 tons to acre,

Plat 4, 600 poimds ground bone and 200 poimds
muriate of potash to acre, .....

1894.

Plats 1 and 2, wood ashes, 1 ton to acre,

Plat 3, barn-yard manure, 8 tons to acre.

Plat 4, 600 pomids ground bone and 200 pounds
muriate of potash to acre, .....

2.73
2.38

2.50

3.80
3.25
3.00
2.23

3.26
2.99
2.32
2.32

2.77
2.70
2.33
2.18

2.28
2.62

1.94

2.50
2.86

2.54

1.14
1.21

1.03

1.00
1.34
.73

.68

.72

.72

.51

.51

1.04
.98
.64

1.02

.77

.86

.64

.37

.51

.18

3.87
3.59

3.56

4.80
4.59
3.73
2.91

3.98
3.71
2.83
2.83

3.81
3.68
2.97
3.20

3.05
3.48

2.58

2.87
3.37

2.72

The past season was marked by a severe drought, begin-

ning with the month of July and extending into the fall,

which aft'ected the yield of the crop (second cut) to a serious

extent.
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10. Orchard. Experiments with Home-made Stable

Manure, Unleached Wood Ashes and Vari-

ous Mixtures of Fertilizing Materials on the

Growth and Yield of Several Prominent Vari-

eties of Fruit Trees (Apples, Pears, Peaches

AND Plums).

The land used for the experiments described below is

situated alons; the east side of the station farm. It borders

on the west on a meadow, and on the eastern side is sepa-

rated from a natural grove by a private road thirty-five to

forty feet wide.

The soil consists of a somewhat sandy loam, with indica-

tions of light springs in various parts of the field. The

more prominent springs have been connected by drain pipes

with the main drain of the adjoining meadow since the ex-

periment began.

The entire field slopes gently and quite uniformly from

east to west. Corn and grasses represent in the main the

crops raised upon the ground in years preceding 1887.

The inferior yield and character of the crops of later years

raised upon the land pointed towards an indifferent manage-

ment, as far as the selection of crops and of manure is

concerned. To destroy weeds and other objectionable local

growths, it became advisable to introduce a thorough system

of drill cultivation, which was begun in 1888.

In 1889 a series of field experiments with different manures

was instituted, which has been continued up to the present

time. Thes3"stem of manuring employed from 1888 to 1894

is given below :
—

Fertilizer api^lied Each Year from 1889 to 1894.

Plat I. — Home-made mixed barn-yard manure, 18,000 pounds

(rate of 10 tons per acre).

Plat II.— Wood ashes, 1,800 pounds (rate of 1 ton per acre).

Plat III. — No fertilizer.

Plat IV. — Ground bone, 540 pounds (rate of 600 pounds per

acre) ; muriate of potash, 180 pounds (rate of 200 pounds per

acre).

Plat V. — Ground bone, 540 pounds (rate of 600 pounds per

acre) ; sulphate of potash and magnesia, 360 pounds (rate of 400

pounds per acre)

.



189').] PUBLIC DOCUMENT— No. 33. 271

The details of the management of the field under discussion

may be found in our animal report for 181)3. In 1890 the

main j)ortion of the northern part was laid down as an

orehard, a number of prominent varietiey of apples, pears

and peaches being set out in the order indicated in theaccom-

j)anying diagram of the field. To these a number of varieties

of plum trees was added in the fall of 1893. The system of

cultivation was kept up as indicated in previous reports, bar-

ley and corn being raised (between the trees) in 1889 ; vetch

and oats, Scotch tares and soja bean in 1890 ; barley and oats

in 1891 ; Canada peas and oats, soja bean and Dent corn in

1892 ; vetch and oats, soja bean and barley in 1893 ; and

in the fall of 1893 the orchard was seeded down to rye and

grass. The space about four feet wide around the trees will

be kept free from growth by means of the hoe, while the

system of manuring as above will be continued for years to

come, to ascertain the effect, if any, of the diflferent systems

of manuring on the growth and healthfulness of the stated

varieties of trees under corresponding circumstances. The

fertilizer will be applied as a top-dressing to each plat either

in the spring or fall, as circumstances may advise.

Arrangement of Trees in Plats of Orehard.

Each plat contains the following varieties of trees, begin-

ning at the south. The rows run east and west, and there

are three trees in each row of apples, pears and peaches, and

two in a row in case of plums :
—

Apple.
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11. Observations in the Vegetation House.

1. Observations with different forms of potash, phosphoric acid

and nitrogen on garden crops (C. A. Goessmann).

2. Experiments with Philadelphia tankage and dried blood

as a nitrogen source for the raising of winter grain (rye) (C. A.

Goessmann) .

3. Leather refuse,— its value in agriculture (J. B. Lindsey).

From preceding descriptions of experiments carried on

upon the fields of the station it will be noticed that our

attention has been turned of late to a special study of the

efiect of different forms of nitrogen and potassium oxide

on the growth of a series of prominent fruit and garden

crops. The results of three years' observations regarding

the latter are already reported in detail upon preceding

pages (Field C).

To explain the striking differences noticed in the yields of

some of those crops, in particular lettuce and tomatoes, when

raised with the assistance of either muriate or sulphate of

potash (upon Field C), it seemed advisable for confirmation

of the results to transfer the investigations to the vegetation

house, where, under better-defined circumstances, the special

eftects of the kind and form of the various articles of plant

food supplied, as well as the most suitable quantity of each

(nitrogen, potassium oxide and phosphoric acid), could be

more clearly demonstrated. General observations with fer-

tilizers in the vegetation house began four years ago.

1. Observations with Different Forms op Potash, Phos-

phoric Acid and Nitrogen on Garden Crops.

By C. a. Goessmann.

The first systematic attempt in the above-stated direction

was made during the winter of 1892-93. The soil used in

the vegetation house during that year was a sandy loam

taken a few feet below the surface from a locality which at

no time had received an additional supply of manurial mat-

ter from an outside source. It was sent through a screen

before being used, to remove coarse vegetable matter (roots.
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etc.). Lettuce and JSfew Zealand spinach were used for the

observation.

The relative proportion of fertilizer applied was : of

potassium oxide, 3 parts ; of phosphoric acid, 1 part ; and

of nitrogen, 1 part. The percentage of the difterent ingre-

dients added to the soil was as follows :
—

Per Cent.

Potassium oxide, 00026

Phosi3lioric acid, 00009

Nitrogen, . .00009

The lettuce seeded in the boxes containing muriate of

potash as the potash source proved a complete failure, as

the young plants attained a height of only one and one-

half inches, the color of the leaves changed into various

shades of red, and growth ceased. In the other boxes the

results were less striking, but the most satisfactory growth

was obtained in those boxes in which sulphate of potash

or sulphate of potash-magnesia furnished the source of

potash.

Less marked was the difference in growth of the New
Zealand spinach, the plants growing in the boxes containing

muriate of potash being at first less vigorous ; the difference

in the yield at the close of the experiment was not so marked,

except in regard to the time required to reach perfection.

The most striking fact noticed with regard to these prelimi-

nary experiments was the apparently injurious efiect of

muriate of potash on lettuce. This result induced me to

repeat the experiment in the vegetation house during the

winter of 1893-94 (see annual report).

The soil turned to account durino; that season was obtained

two feet below the surface of an abandoned pasture, which

had not received any addition of manurial matter from an

outside source for many j^ears. The soil was screened, thus

being freed from coarse material of every description. It

consisted of a light loam. Twelve bo:s;es (marked from 1 to

12), corresponding in size to those of the previous year (32

by 32 by 8 inches), were employed, each containing about

three hundred pounds of the soil, being filled to within one
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inch of ^he top. To secure a thorough mixing of the fertil-

izer and soil, they were Avorked together with the shovel

and the mixture sciit twice through the screen. The addition

of the fertilizer to the soil was made two weeks in advance

of the seeding. A greater variety of fertilizer mixtures was

turned to account, including those of the preceding year.

The potassium oxide was furnished by muriate of potash

(1, 2 and 3), sulphate of potash (4, 5, 6 and 12), carbonate

of potash-magnesia (7, 8, 9 and 10) and phosphate of potash

(11). The phosphoric acid was supplied by dissolved bone-

black (1, 2, 3, 4, 5, 7, 8 and 9), odorless phosphate (6),

double superphosphate (10), phosphate of potash (11) and

phosphate of ammonia (12). The nitrogen was added in

the form of nitrate of soda (1, 4, 7, 10 and 11), sulphate of

ammonia (2, 5 and 8), phosphate of ammonia (12) and

organic nitrogen (dried blood) (3, 6 and 9). The relative

ratio of essential fertilizing constituents applied was four

parts potassium oxide, one part phosphoric acid and one

part nitrogen. The percentage of the essential elements of

plant food applied to the soil in boxes 1-9 (inclusive) was

as follows :
—

Potassium oxide,

Phosphoric acid,

Nitrogen, .

l*er Cent.

.0004

.0001

.0001

The proportions for the remaining

below :
—

boxes are given
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Following is a statement of the fertilizer mixtures used :
—

Boxl.

128 grams muriate of potash.

106 grams dissolved bone-black.

106 grams nitrate of soda.

Box 2.

128 grams muriate of potash.

106 grams dissolved bone-black.

78 grams sulphate of ammonia.

Box 3.

128 grams muriate of potash.

100 grams dissolved bone-black.

155 grams dried blood.

Box 4.

128 grams sulphate of potash.

106 grams dissolved bone-black.

106 grams nitrate of soda.

Box 5.

128 grams sulphate of potash.

106 grams dissolved bone-black.

78 grams sulphate of ammonia.

Box 6.

128 grams sulphate of potash.

90 grams odorless phosphate.

155 grams dried blood.

Box 7.

360 grams carbonate of potash-

magnesia.

106 grams dissolved bone-black.

106 grams nitrate of soda.

Box 8.

360 grams carbonate of potash-

magnesia.

106 grams dissolved bone-black.

78 grams sulphate of ammonia.

Box 9.

360 grains carbonate of potash-

magnesia.

100 grams dissolved bone-black.

155 grams dried blood.

Box 10.

136 grams double superphosphate.

360 grams carbonate of jiotash-

magnesia.

106 grams nitrate of soda.

Box 11.

200 grams phosphate of potash.

212 grams nitrate of soda.

Box 12.

145 grams phosphate of ammonia.

128 grams sulphate of potash.
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Analyses of chemicals used in compounding the above

mixtures will be found below :
—
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Lcfture. — The seed germinated well in all cases except

with box 12, in which the number was somewhat scanty.

During the first two or three weeks of growth the diflference

in the boxes was not very marked, although on Novemlier 20

1, 2 and 3 were noted as being generally of poorer quality

than the others, with 4, 5 and 6 next. Nos. 2 and 5 were

the poorest in their respective groups in which the nitrogen

was furnished by ammonia salts. In boxes 8 and 12 the

same failure was noticed.

The lettuce was removed from 9 and 10 January 10, hav-

ing made a very satisfactory growth, and on January 20

from 7 and 8, also with a good growth.

Beefs.— The seed germinated well in all cases, and dur-

ing the first part of the growing period no very great differ-

ences were observed in the general appearance of the various

boxes. The plants in 7, 8, 9, 10 and 11 proved the most

satisfactory, being removed January 31.

Spinach.— This crop grew better in proportion in all the

boxes than either of the others on trial. In 1, 2 and 3 it

made a fair growth, although not as vigorous as in the

remaining boxes ; 4, 5 and 6 showed a more vigorous and

rapid growth, while 7, 8 and 9 proved to be still more

vigorous. Boxes 10 and 11 showed a corresponding rela-

tive increase in growth, the plants being removed on Janu-

ary 3, when in bloom.

Tomatoes.— The growth of the tomatoes in 1, 2 and 3

was less satisfactory than in most of the others. The degree

of growth under the influence of different fertilizers may be

noticed from the following table, expressing the heights of

the plants at diflerent periods of the observation :
—

Height of Tomato Plants.

[Inches.]
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Tho plants came iu IJoom as follows: in box 10, on

December 18; in box 11, on December 20; in box 12, on

December 23 ; in boxes 4, 5, 6, 7, 8 and 9, on January 1

;

and in boxes 1 and 3, on January 3. The plants in box 2

came in bloom February 15.

Fruit was formed first on the plants in ])ox 10, noticed on

January 17. It lirst appeared in box 12 on .January 18 ; in

boxes 4 and 9 on January 21 ; in box 3 on January 24 ; in

box 1 on January 27 ; in box 8 on February 5 ; and in box

7 on February 28.

Fruit ripened in box 10 on February 20 ; in boxes 3, 4

and 12, on February 28 ; in box 9, on March 1 ; and in box

8, on JNIarch 7.

The plants grown in the soil manured with vegetable com-

post, as a sort of control experiment, made a very vigorous

and healthy growth, but blossomed late and had formed no

fruit up to March 8, although retaining their promising

appearance.

Conclusions.

Lettuce did best in boxes 10, 9, 7 and 8 ; beets did best

in boxes, 7, 10, 8, 4 and 11 ; spinach did best in boxes 10,

11, 7, 8 and 9 ; tomatoes did best in boxes 10, 12, 4 and 9.

1894-95.— During the past summer the boxes of the

vegetation house were removed and replaced by others some-

what larger. The arrangement for 8ul)-irrigation previously

used in box 4 gave such good satisfaction that all of the

boxes were similarly equipped.

The soil used for filling the boxes was obtained about six

inches below the surface of land which had not been under

cultivation for a considerable period. This soil was carefully

screened, to remove coarse particles. Each box received

about seven hundred and fifty pounds of the earth, to which

the fertilizer had been applied and carefully mixed before

filling in. The proportion of essential fertilizing ingredients

applied to the soil is as follows :
—

Boxes 1, 2, 3, 4, 5, 6\ 7 and 8.
Per Cent.

Potassium oxide, 0056

Phosphoric acid, .001-1

Nitrogen, 0014
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Boxes 9, 10, 11, 12, 14 and 15.
Per Cent.

Potassium oxide, 0056

Phosphoric acid, 0056

Kitrogen, 0014

Below is given a statement of the various fertilizer mixt-

ures employed, the amounts stated being for one thousand

pounds of soil :
—

Box 1.

512 grams muriate of jDotash.

424 grams dissolved bone-black.

620 grams dried blood.

Box 2.

512 grams muriate of potash.

424 grams odorless phosphate.

620 grams dried blood.

Box 3.

612 grams sulphate of potash.

424 grams bone-black.

620 grams dried blood.

Box 4.

512 grams sulphate of potash.

424 grams odorless phosphate.

620 grams dried blood.

Box 5.

1,440 grams potash-magnesia car-

bonate.

136 grams double sui^erphos-

phate.

620 grams dried blood.

Box 6.

1,440 grams potash-magnesia car-

bonate.

424 grams odorless phosiDhate.

620 fframs dried blood.

Box 7.

512 grams sulphate of potash.

136 grams double superphos-

phate.

424 grams nitrate of soda.

Box 8.

1,440 grams potash-magnesia car-

bonate.

136 grams double superphos-

phate.

424 grams nitrate of soda.

Box 9.

544 grams double superphos-

phate.

1,440 grams potash-magnesia car-

bonate.

424 o-rams nitrate of soda.

Box 10.

580 grams jihosphate of ammo-

nia.

512 grams sulphate of potash.

Box 11.

800 grams phosphate of potash.

812 grams sulphate of ammonia.

Box 12.

544 grams double superphos-

phate.

312 grams sulphate of ammonia.

512 grams muriate of potash.
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Box 13.

100 pounds compost.

Box 14.

580 grams phosphate of ammonia.

512 grams sulphate of potash.

Box 13.

800 grams phosphate of potash.

312 grams sulphate of ammonia.

Box 16.

100 pounds compost.

The analyses of the chemicals used in compounding the

above mixture are given on a preceding page. The analyses

of the soil used in filling the boxes, and of the compost

applied (13 and 16), will be found below :
—

Soil. Compost.

Moisture at 100° C, .

Phosphoric acid, .

Potassium oxide, .

Nitrogen, ....
Organic and volatile matter,

Insoluble matter, .

7.610

.195

.233

.065

11.380

85.800

25.750

.432

.375

• .458

41.570

55.150

The boxes were planted October 11 and 12 with the fol-

lowing varieties of vegetables :
—

Tomato (the Lorillard).

Turnip (Eai'ly American Red Top).

Lettuce (Rawson's New Hot-house).

February' 1, tomatoes are looking best in boxes 9, 10, 11

and 8, in the order named ; fruit has set on 9 and 10, also

on 3 and 4, although the plants have not made a very stock}^

growth. Turnips are developed most in boxes 13, IG, 14,

15 and 11, in the order named; 9, 10, 2, 3, 4 and 7 have

made considerable leaf growth, but have not much root

development.
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Following is given a summary of results to April 1, 1895.

The detailed statement must of necessity be left for future

presentation.

Turnips.

[Harvested Feb. 21, 1895.]

Number of

Roots.

Avcrafre

Diameter of

Roots.

Total

Weight of

Roots.

Total

Weight of

Leaves.

Average
Length of

Leaves.

Box 1,

Box 2,

Box 3,

Box 4,

Box 5,

Box 6,

Box 7,

Box 8,

Box 9,

Box 10,

Box 11,

Box 12,

Box 13,

Box 14,

Box 15,

Box 16,

4

4

5

6

5

4

4

3

4

4

7

4

2.7
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2. Experiments with Philadelphia Tankage and Dried Blood
AS A Nitrogen Source for the raising of Winter Grain

(Kye).
By C. a. Goessmann.

1893-94.— The experiments described below were carried

on for the purpose of comparing the vahie of dried blood

and Philadel})hia tankage as a nitrogen source for the raising

of winter rye. The soil used in the experiment was obtained

from a locality not under cultivation, and was carefully

screened before use. Six boxes were filled, each with about

seventy-five pounds of the earth.

Boxes 1 and 4 were fertilized with 1(S0 grams of the fol-

lowing mixture :
—

Parts.

Double superphosphate, 40

Muriate of potash, 100

Dried blood, 100

Boxes 2 and 3 were fertilized with 180 grams of the fol-

lowing mixture :
—

Parts.

Double superphosphate, 40

Muriate of potash, .......... 100

Philadelphia tankage, 100

The other two boxes received no fertilizer addition.

Sept. 21, 1893, winter rye was sown in the boxes. This

began to appear above ground September 25, and October 12

the plants were thinned to five in a row, three rows in a box.

During the winter the boxes were kept in the unheated por-

tion of the vegetation house, and, to get as nearly as possible

the outside conditions, snow was placed on the boxes at

intervals, its melting furnishing the only water the boxes

received during the winter. At the opening of spring the

boxes were again regularly watered, during the summer

receiving about four hundred cubic centimeters of water daily.

No very striking differences were noticed in the appearance

of the fertilized boxes, the average height being about thirty-

six inches. The boxes receiving no fertilizer averaged thirty
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inches in height. The plants were in bloom May 25. They
were harvested July 27. They were kept until October 9,

when the following weights were taken :
—

Weight (Grams).
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The chemical comi)o.siti()n of the above fertilizing ingre-

dients can be ascertained from the table on page 277. The
Pliiiadel})hia tankage contained seven and one-half per cent,

nitrogen.

October 2, crops were planted in the boxes as follows :
—

Boxes 1 and 2, winter rape.

Boxes 3 and 4, winter vetch.

Boxes 5, 6, 7, 8, 9 and 10, winter rye.

The seed germinated well and the plants made a good
growth before winter, being left in the cold house and cov-

ered with snow during the winter season, to imitate as nearly

as possible the outside conditions.

8. Leather Refuse,— its Value in Agriculture.*

By J. B. Lindset.

During the past few years claims have been made at

various times that large quantities of leather shavings and

the like have found their way into the so-called commercial

fertilizers that are so widely used by the farmers of the

United States. The writer has no means of knowing

whether this claim is true or not. It should be the object

of the fertilizer manufacturer to utilize all kinds of waste

products that possess distinct nianurial value. By so doing

he not only benefits himself, but the farmer as well.

It was very early assumed from its chemical character,

without any exact experiments upon which to base the

assumption, that leather refuse would yield its nitrogen as

plant food very slowly, if at all.

/. Historical Revieio.

1. Methods employed to make the Nitrogen available to Growing

Plants.

The first method suggested, so far as the writer has been

able to ascertain, was that prescribed by F. O. Ward f of

England, in 1857, for turning to account woollen rags,

* A portion of this article has already appeared in Agricultural Science, Vol. 8,

Nos. 2 and 3, 1894.

t Report by the Juries of the International Exhibition, 18G2. Reporter, A. W.
Hoffman. Repertory of Patent Inventions, August, 1S57, page 137.
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wool, silk and leather clippings. The process as described

was as follows : the refuse was introduced into an ordinary

autoclave digester, and there kept for about three hours,

surrounded by steam heated to a pressure of from three to

live atmospheres. Wool required a higher temperature than

leather, and silk than wool. The materials condensed a por-

tion of the steam and absorbed its heat. This joint action

converted the animal matter into a friable substance, which,

however, still retained its original form and aspect. It was

then ground fine, sifted and bagged. "The details of the

process, the fuel and labor-saving arrangements that have

been learned, point by point, by costly manufacturing ex-

perience, cannot," says Ward, " with propriety be divulged."

The final product is described as a dark-colored powder.

The nitrogen in the finished product is said to exist to a

small extent as ready formed ammonia, being in combination

with ulmic and humic acids developed during the process.

It was stated at the time that this manufacturing process was

carried on at large works on the Thames. The material for

the most part was sold to manure manufacturers, who used

it as an ingredient of their several fertilizing compounds,

and it was " used by many farmers who are not aware of the

fact." Ward says that, " while this material is not as active

as some other forms of organic nitrogen, it possessed distinct

vahie as a fertilizer."*

Edw. Toynbec,f in 1858, also described a process wherebj'

leather and wool waste could be cooked in sulphuric acid,

and be made more available as a fertilizer. He said that '
' to

one centner of sulphuric acid four or five centners of wool or

leather waste could be added." The writer does not see how
such a large amount of leather could be added to the acid, as

will be shown further on. L. Meyer | speaks of dissolving

all such refuse substances in warm sulphuric acid, and neu-

tralizing the moist mass with bone.

A. Lipowitz § notes the fact that the Posner fertilizer

* The writer does not know whether this process is still in operation in England

for utilizing the leather, wool and silk wastes.

t Repertory of Patent Inventions, 1858, page 389. Jahresbericht Agric. Chem.,

1859,

J Jahreshericht Agric. Chem., 1859, 228.

§ Allgem. Zeitung fur deutsche Land, und Forstwirthe, 1859, 153.
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factory utilizes all such kinds of waste as have already been

referred to.

lluntje * speaks of rendcrinfii: leather and wool more avail-

able by dissolving them in a mixture of GUuil)er's salt and

quick-lime. This chemist manufactured a fertilizer upon a

larue scale from these materials.

Keichardt j describes his method of subjecting the leather

refuse to steam pressure, and then drying it quickly. After

such a treatment he found 15.75 per cent, of the material to

be soluble in boiling water, and that, after standing for some

time, 20 per cent, could l)e dissolved. By treating the dry

leather that had been subjected to steam with 20 to 40 per

cent, sulphuric acid, he was enabled to dissolve fi-om 22 to

29 per cent, of the leather in water. With a five per cent,

solution of crystallized soda, 28.8 per cent, could be brought

into solution. He therefore concluded that the best method

was to subject the leather to the action of a weak soda

solution.

Coignet's J method was reported in 1874 by H. Mangon.

Briefly stated, it is as follows : the refuse material is placed

in a room having a cubic area of 20 meters. Directly out-

side of the room is a coke oven, connected with a chimney

that has an opening into the room containing the material

to be treated. Into this chimney are conducted jets of

steam, so that the room is heated from 150° to 100° C.

for seA^eral hours by this moist chimney air. Under these

conditions the leather swells somewhat, and becomes dark,

brittle, and can easily be rubbed to a powder.

Storer § says: "It is evidently with reference to this

process that the statement has recently been made that

certain manufacturers of fertilizers at Paris devote them-

selves particularly to the preparation of torrefied wool, horn,

leather and even bone, the leather having first been steamed

strongly to remove oil and gelatine."

L'Hote
II

describes a method whereby such waste material

* Jahresbericht Asrric. Chem., 186.").

t Zeitschrift for deutscbe Laiidwirtschaft, 1865, 136. Jahresbericht Agric. Chem.,

1865.

X Organ der Vereinf. Riihenz. Industrie in (Ester-Ungarn, 1874, 32. Jahres-

bericht Agric. Chem., 1873-1874, 37.

§ Agriculture I., 382.

II
Centralblatt far Agric. Cliem., 5. 258. Illustrirte Landw. Zeitung, 1874, No. 2, 18.
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as wool, leather, etc., can be converted into sulphate of

ammonia. He suggests dissolving the material in a ten per

cent, solution of caustic soda in the cold. The substances

will be partly dissolved, or their structure more or less

destroyed. The jelly-like mass is then mixed with caustic

lime till it becomes of a doughy consistency. It is then

brought into iron retorts, and heated at first at as low a tem-

perature as possible, in order to prevent the dissociation of

the ammonia, which is caught in sulphuric acid. After the

gas has been nearly driven off, the retorts are subjected to

red heat. At the end of the operation a white powdery

substance is left behind, consisting of carbonate of soda and

caustic lime. By cooking this substance with water, caustic

soda is formed and can be again utilized. By this method

all the nitrogen is obtained. The resulting sulphate of am-

monia is somewhat colored.

For utilizing leather Riimpler * suggests the following

method : in lead or iron jacketed kettles, sulphuric acid of

50° B. is heated very hot, and leather stirred in till a dark-

brown fluid is obtained. This fluid is then used to dis-

solve the phosphate of lime. He remarks that "the nitro-

gen is saved, and without doubt is much more available

from the fact that the tannin is destroyed."

Erhardt f suggests that such refuse material be slowly

burned in closed ovens, and the gas collected in moist muck
till the latter becomes saturated. This muck mixed with

superphosphate gave, he says, a quick-acting manure.

Deherain | says that this leather refuse can be dissolved in

sulphuric acid, and the excess of acid neutralized with phos-

phate of lime. In this way he claims a very active fertilizer

can be obtained at a low cost.

The writer understands that this latter method has been in

quite general use for many years by European manufacturers.

Not only has leather been thus treated, but also a great

variety of nitro2:en-containino: refuse materials. American

manufacturers also subject various waste materials to the

action of sulphuric acid, in order to render them more quickly

available.

* Kaiifliche Dongestoffe. H. Riimpler, 1875 (Thaer Bibliothek).

t Jahresbericht Agric. Chera., 1880, 337.

i Deherain, Chimie Agricole [1892] , 624.
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From the many methods suggested for the utilization of

leather waste, it is evident that in the older countries,

specially England, France and Germany, this material, after

having been submitted to some mode of treatment, is quite

generally used, to a greater or less degree, in the manufact-

ure of commercial fertilizers.

Petermann * says that "it is well known that certain Bel-

gian and French manufacturers use leather in their products,

but that such goods contain, in addition, nitrogen in other

forms, such as blood, horn, meal, sulphate of ammonia and

nitrate of soda." He further states that the " factories pro-

ducing this material are numerous, and a considerable quantity

is produced annually."

2. Manuricd Value of Prepared Leather Waste.

The different experiments made to prove the value of

leather have been conducted either with untreated finely

ground leather, with torrefied leather, or with leather

steamed under pressure.

Three dift'erent methods have been used in testing the

agricultural value of leather : (a) by directly testing its fer-

tilizing effect either in pot or plat experiments
; (6) by arti-

ficially digesting it with la pepsin solution
;

(c) by noting

the length of time required to nitrify it. The first method

is by far the most interesting, and leads to direct results.

The other two serve at least to confirm the results obtained

by the first method.

A. Pot and Plat Exi^eroiexts.

Very early experiments are not to be found in literature.

The first experiment recorded was made by Ladureau,|

and lasted but a single season. He found that 2,500 kilos,

of torrefied leather yielded 30,100 kilos, of sugar beets,

testing 8.83 per cent, of sugar; and 2,500 kilos, of the

same leather plus 200 hectolitres of lime gave 38,600 kilos,

of beets, with 10.10 per cent, sugar. The same area of land

without leather yielded 20,000 kilos, of sugar beets, testing

* Recherches de Chimie et Phijsiologie [1885], 144.

t Annales Agron., 1878; Loc. cit., 146.
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10.93 per cent, sugar. Petermann remarks on these results

as follows: "In spite of the increased yield obtained by
using the leather, the experiment was not a success finan-

cially, and, further, the beets produced ^vith the aid of the

leather were poorer in quality than those without it."

In 1880 Petermann * carried out a series of experiments

with ground steamed leather, to test its manurial value. It

was very dry and brittle, and containexl 7.51 per cent, of

nitrogen and 0.81 per cent, of phosphoric anhydride soluble

in hydrochloric acid.

The experiments were carried on in the plant house in

pots, with oats ; in the garden, with the horse bean ( Vicia

faba) ; and in the field, with sugar beets.

Experiments with Oats i7i Pots.

Each t£st was made in duplicate. The soil was what

might be called a sandy clay, each pot holding 4,000 grams.

The fertilizer was mixed with three-fourths of the soil of

each pot. To the soil in each pot were added 0.25 gram

of nitrogen, 0.30 gram of phosphoric acid and 0.20 gram

of potash.

Results (^Average of the Duplicates, expressed in
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Series III.
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Results per Hectare.
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Milrcker * gives the following results obtained by Seyffert,

at Halle, with cole-rape :
—

FORM OF NITROGEN. Yield in Grams.

No nitrogen,

Leather,

Steamed bone meal.

Blood,

.

Nitrate of soda, .

75.5

469.0

1,672.0

1,654.0

2,607.5

In order to control the above experiment another test was

carried out with oats by Julius Albert-Miinchenhof :
—

Yield.

FORM OF NITROGEN.
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used was buckwheat. The results were as follows (expressed

in weight of total crop in grams) :
—
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results above given to encourage the belief that roasted

leather can have any definite money value as a manure."

Wagner * has made an exhaustive study of the value of

different forms of nitrogen, having conducted 366 plat and

pot experiments. The experiments were carried on for

several successive years in a soil rich enough in lime to

favor nitrification, and every eflfort was made to have the

conditions equal in all cases. But a ver}^ brief resume can

be given at this time. One experiment was conducted for

three successive years upon small plats of soil. Summer
rye was planted the first year, summer wheat the second and

carrots the third year. Placing the value of the returns

from the nitrate of soda plats at 100, the other forms of

nitrogen had the following relative worth :
—
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So far as the writer has been able to ascertain, Wagner
does not state the form of the leather used.

Taking the price of nitrogen in nitrate of soda at 14.8

cents, a pound of nitrogen in stable manure would be worth

G.7 cents and in leather 2.8 cents.

B, Artificial Digestion Experiments with Leather.

Stutzer and Klinkenberg "were the first to propose this

method. They argued that the amount of nitrogenous

material that could be dissolved or digested would give a

fairly correct idea of the value of the substance as a source

of nitrogen for growing plants. They prepared the diges-

tive fluid l)y extracting the inner lining of a pig's stomach,

cut fine, with five litres of 0.2 per cent, hydrochloric acid

for two days, filtering the solution, and preserving in glass-

stoppered bottles, adding a few grams of salicylic acid to

prevent fermentation. Tiiey submitted a variety of materials

to the action of this solution. A few results are given

below :
—

Substance.
Per Cent.

of Nitrogen

digested.

Blood,

Leather (cooked, and then roasted)

,

Raw bone,

Steamed bone, ....

89.75

39.19

98.70

90.50

Drs. Shepard and Chazal * afterwards submitted a great

variety of nitrogen-containing materials to the action of

Stutzer's solution. Several of the results obtained are pre-

sented below :
—

Per Cent, of Nitrogen

digested.

Roasted leather raeal,f 37.80

Dried blood (black), 78.61

Fish scrap, 88 . (37

* See Report of Connecticut Experiment Station, 1885, page 117

t The authors remarlc that " this prepared leather was an excellent article, so far

as preparation goes, and one capable of being used in the fertilizer trade without

much fear of detection."
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Johnson, Farrington and Wiuton,* instead of using Stut-

zer's solution, dissolved 5 grams of Golden Scale Pepsin in

1,000 cubic centimeters of 0.2 per cent, hydrochloric acid,

and digested a variety of substances in this fluid. Their in-

vestigation is the most valuable we possess in this direction.

A few of their results may be cited :
—

Per Cent, of Nitrogen,

disested.

. 97.30

. 71.20

. 23.40

. 35.90

. 33.30

Dried blood (two samples)

,

Dry ground fish, ....
Leather No 3,f

Leather treated by benzine process,

Leather treated by superheated steam.

Mixed fertilizer A, containing 2.02 per cent, leather

nitrogen, 23.40

Mixed fertilizer B, containing 2.00 percent, leather

nitrogen and 1.75 per cent, blood nitrogen, . . 55 . 60

In this connection it might be in place to mention the ex-

periments recorded on the putrefaction of ammoniates, at

first suggested by A. Morgen.J He put leather and horn

meal in water to which a small amount of fecal extract had

been added, and then allowed the solution to stand for thirty-

one days at 30° C. The nitrogen made soluble was then

estimated :
—

In Experiment I., 10 grams material -|- 1,000 cubic centimeters water

were used.

In Exj^eriment II., 5 grams material -[-1,000 cubic centimeters water

-|- 5 cubic centimeters fecal extract.

In Experiment III. the same, with 10 grams material -\- 5 cubic centi-

meters fecal extract.

Per Cent, of

Soluble Nitrogen.

Leather meal, average of three exijeriments, . . 34.56

Horn meal, average of three experiments, . . 61.62

Johnson * repeated Morgen's work on a very large number

of substances ; a few of the results are given below. He
allowed his solution to stand two weeks :

—
* Loc. cit.

t Fine and brittle, but method of preparation not known.

X Landw. Vers. Stat., 1880, 50 ; Biedermann's Centralblatt, 9, 801.
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Blood, .

Fish,

Fish,

Bone,

Leather No. 3,

Steamed leather,

" Prepared ammoniate " (probably leathei-),

Per Cent. Nitrogen

Soluble.

76.80

78.10

54.60

79.00

12.20

42.30

35.70

Johnson remarks that '
' this test of putrefaction draws the

same line between those classes of ammoniates that was

drawn by the pepsin digestion."

C. XlTRIFICATION EXPERIMENTS WITH LEATHER.

These experiments were carried out by Mllntz and Girard *

with quite a numlier of nitrogen-containing substances.

They were conducted in the laboratory, and care was taken

to see that the soil was properly aired, and that moisture,

temperature, etc., were favorable to the experiment. Ordi-

nary soil was at first used, the amount of nitrates present

being carefully noted, and a small amount of the substances

to be nitrified then added. After a certain time the nitrates

were washed out with water and estimated. A very short

resume is here presented :
—

Nitrogen NUrificd^ per 100 Parts of Nitrogen added to the Soil.
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Nitric Nitrn(jcn found in Different Soils within
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Experiment Station, pnl)lishc(l a l)iillctiu in -which he sug-

o'csts that the best reaijent for reco<rni/inij the tannic acid is

a phosphoric acid solution of phosphate of iron. He states

that, if leather be present in the substance examined, a

purple color Avill soon appear if a few drops of this solution

be added to the alkaline solution of the leather extract. The

phosphoric acid solution of phosphate of iron was prepared

as follows : ten irrams of ferric chloride were dissolved in

water, and sodium phosphate added till all the iron was

precipitated as phosphate of iron. The phosphate of iron

must be freshly })repared, otherwise it will dissolve slowly,

if at all. The i)hosphate of iron was filtered and washed

quite thoroughly witli water, and both filter and precipitate

brouoht into a beaker containing 400 cubic centimeters of

water, to which had been added 40 grams of glacial phos-

phoric acid. A gentle heat dissolves the iron phosphate

quite readily.

If a drop of pyrogallic acid is added to water, the solution

made slightly alkaline with ammonia and then a cubic cen-

timeter of the iron phosphate solution added, a dark purple

color appears. If tannic acid is substituted for the pyro-

o-allic acid, a dark wine color results. In order to recoo--

nize leather in a mixture, a small amount (one gram) of the

substance supposed to contain it is placed in a beaker with.

30-40 cubic centimeters of water, a few drops of sulphuric

acid added, the liquid brought to boiling, filtered, a little of

the iron phosphate solution added, and the solution then

made slightly alkaline with ammonia. If leather is present,

a dark purple to wine color will soon appear.

Should leather be present in a mixed fertilizer containing

soluble phosphate of lime, the latter will of course be pre-

cipitated on the addition of ammonia, but this in no way
interferes with the color reaction. The writer examined

during the summer of 1893 quite a numl)er of fertilizers

officially collected in Massachusetts, but in no case was

leather to be detected. When, however, ten per cent, of

leather was added to a mixed fertilizer, and then tested

with the phosphate of iron solution, the dark color, due

to the presence of tannic or gallic acids, very distinctly

appeared.
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During the early summer of 1893 several samples oi

leather were received at the station. It was stated that

large quantities of the material were on the market, and one

could surmise, at least, that it might be used as a source

of nitrogen in the manufacture of commercial fertilizers,

organic nitrogen at the time being quite high in price. It

was thought wise to submit the samples to several tests,

and, for the sake of comparison, pure sole-leather, obtained

by the writer at the cobbler's, and dried blood were also

included.

Description of the Samples.

I. Sole-leather. — This leather was ground fine for future

tests. Under the microscope it showed a distinct fibrous

structure. It contained 2.76 per cent, of fat and 7.94 per

cent, of nitrogen.

//. Steamed Leather.— Some ofthe finely ground leather

was placed in pressure bottles, water added, and heated for

six hours at 110 ° C. The leather was virtually subjected to

three atmospheres of steam pressure. After treatment it

had become very dark in color, and appeared as a jelly-

like, amorphous mass. The microscope showed it to be

devoid of any fibrous structure. The tannic or gallic acids

were still easily recognized, showing that they had not been

destroyed by the heat and pressure. When dry it became

quite brittle, crumbling easily.

///. Coarse Leather sent to the Station. — This leather

came in pieces, from the size of a walnut to that of a small

hen's Q^^. It contained 37.47 per cent, of fat and 4.52 per

cent, of nitrogen. The large amount of fat completely con-

cealed its structure.

IV. Philadelphia Tankage.— The sample was very

finely ground and quite dry. It contained 1.95 per cent, of

fat, 7.80 per cent, of nitrogen and traces only of phosphoric

acid. Its smell and general appearance indicated clearly

that it was leather that had been roasted or steamed. To

tUe eye it appeared to be lacking in fibrous structure, and

with the microscope it appeared simply as a gelatinous mass.

V. Dried Blood.— It was an excellent sample, contain-

ing 12.71 per cent, of nitrogen and .64 per cent, of fat.
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2. Artificial Digestion of Different Leathers.

The artificial diirostion of the suhstances above described

Avas carried out according to Stutzer's method. In the first

series of trials both the pepsin and pancreas solutions were

used. The preparation of the pepsin solution has already

been described.

The pancreas solution was prepared by taking the fresh

pancreas of an ox, cutting it fine, mixing it with sand and

allowing it to stand twenty-four to thirty-six hours exposed

to the air. It was then rubbed with lime water and glycerine

(to every l,OiOO grams of the pancreas-sand mixture use 3

litres of lime water and 1 litre of glycerine of 1.23 specific

gravity), and the resulting fluid allowed to stand with occa-

sional stirring for five days. It was then filtered through

cloth to remove the coarse portions, heated to 40° C. for

two hours, and finally filtered through folded filters and pre-

served in bottles. To prepare the pancreas solution used in

the process of digestion, 250 cubic centimeters of the above-

described solution were mixed with 750 cubic centimeters of

soda solution. The soda solution contained 5 erams of car-

bonate of soda dissolved in 750 cubic centimeters of water.

The pancreas solution thus prepared was heated for one to

two hours at 37°-40*^ C, filtered to remove any flocky pre-

cipitate, and 100 cubic centimeters used for each test.

The results of the pepsin-pancreas digestion were as

follows :
—

Per Cent, of Nitro-

gen digested.

I. Sole-leather finely ground, 80.98

II. Same leather after being heated six hours at 110°

C. in pressure bottles with water, . . .97.23
m. Co:irse leather (free from fat), . . .62.00
rV. Philadelphia tankage, 90.64

y. Dried blood, 90.13

The above results are all verv high, but this is not sur-

prising, for the action of dilute alkalies on leather is well

known and has been several times referred to. In the pres-

ent case, after the various leathers had been submitted to

the pepsin digestion there appeared to be no very great

change either in their appearance or bulk. Blood, on the
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other hand, was nearly all dissolved by the pepsin solution.

As soon, however, as the leathers were submitted to the ac-

tion of the pancreas solution a decided change was noted

;

the solution became quite dark in color and the larger part

of the leather went into solution. While this method indi-

cated a greater availability on the part of the sole-leather

after it had been submitted to steam 2)ressure, it nevertheless

did not give a correct idea of the digestibility and conse-

quent availability of the leather when compared with the

dried blood.

The substances were therefore submitted to the action of

the pepsin solution alone, with results as follows :
—

.
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the steamed or roasted leathers as regards its value. It is

to bo noted, as before mentioned, that the di-iod blood was

nearly all digested by the action of the pepsin solution, and

may be regarded as a very excellent standard with which to

compare the various leathers.

General Conchisions relative to Raw, Roasted or Steamed Leather.

The results of the combined experiments in the field and

in pots, together with artificial digestion experiments, and

nitrification experiments, indicate that leather, either raw,

roasted or steamed, is a very slow-acting form of nitrogen as

a source of plant food. It certainly would be fraudulent to

sell it in mixed fertilizers as a source of organic nitrogen, and

the Massachusetts fertilizer law distinctly forbids it to be thus

utilized. Carefully conducted experiments by Wagner give

it a relative value of twenty, nitrate of soda being equal to

one hundred. From the mass of evidence at our command
it would seem that this figure about expresses its relative

worth as a direct source of plant food. If it is offered for

sale as a fertilizer, it should be sold as leather. When nitro-

gen in organic matter has a value of sixteen to eighteen

cents per pound, nitrogen in raw, steamed or roasted leather

should be worth but three to six cents per pound.

3. Action of Sulphuric Acid on Leather.

Deherain and others suggest that if leather be dissolved in

sulphuric acid its nitrogen will be made as valuable as that

in any form of animal matter. No experiments, however,

are brought forward to prove such a statement, but it is

generally understood that many European manufacturers

thus turn leather waste to account. In order to study this

question more closely a number of experiments were carried

out by the writer, a few of which are presented 1)elow :
—

Experiment I. — Sixty-five grams of 50.° B. sulphuric

acid were heated in a porcelain dish over a water bath of

about 90° C, and 12 grams of leather gradually added. A
dark, thick fluid resulted. Thirty cubic centimeters of water

were then added to dilute the thick fluid somewhat, and bone

ash was employed to dry ofl* the resulting semi-fluid mass.
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One hundred and thirty-six grams of superphosphate were

obtained, which gave no tannic acid reaction.

Experiment II.— To 30 grams of 50° B. sulphuric acid,

heated as above described, were added 12 grams of leather.

A dark, thick paste was obtained, to which were added

25 cubic centimeters of water and 33 grams of bone ash.

Seventy-three grams of superphosphate were obtained.

The reaction of tannic acid was not strong.

Analyses of the two products were made as follows :
—

Per Cent.

ir.

Per Cent.

Moisture,.

Soluble phosphoric acid,

Reverted phosphoric acid.

Insoluble phosiohoric acid,

Total phosphoric acid,

Nitrogen,

15.59

11.80

1.50

3.38

16.68

1.20

Experiments III, IV.., V., VI.—The previously described

Philadelphia tankage was used in these experiments, and

South Carolina floats in place of bone ash. The objects in

view were to see (a) how much leather could be used with-

out giving a tannic acid reaction, (6) to note, if possible, to

what extent the leather interfered with the action of the sul-

phuric acid upon the floats, (c) to notice the approximate

percentage of available phosphoric acid and nitrogen result-

ing, (d) to see if any nitrogen in the resulting superphos-

phates was soluble in water, (e) to note the amount of nitro-

gen in the superphosphate artificially digestible by Stutzer's

solution. To make this latter estimation (e), 5 grams of

superphosphate were stirred with water, filtered, and washed

till the wash water was no longer acid. The portion not

soluble in water was treated with pepsin solution.

Experiment III. — To 30 grams of 50° B. sulphuric acid,

after heating, previously described, were added 12 grams of

Philadelphia tankage. A thick, black dough resulted. It
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was diluted with 25 cubic centimeters of water, appearing

then as a thick, blaolv fluid. To this fluid were added 60

grams of flouts. The resulting superpliosphate, after drying

in the air for twenty-four hours, weighed 102 grams. The

tannic acid reaction was quite strong.

Experiment IV.— To 30 grams of 50° B. acid were added

25 cubic centimeters of water and 70 grams of floats. The

dry supcrpliospliate weighed 101.5 grams.

Experiment V.— To 30 grams of 50° B. acid were added

9 grams of Philadelpliia tankage, which resulted in a medium
tliick paste. Twenty cubic centimeters of water and 48.5

grams of floats were afterwards added. The dry superphos-

l)hate weighed 88 grams, and gave no tannic acid reaction.

Experiment VI,— To 30 grams of 40° B. acid 9 grams

of Philadelphia tankage were added, resulting in a medium

thick paste. This paste was diluted with 20 cubic centi-

meters of water, and 50 grams of floats were put in.

Seventy-nine grams of superphosphate were obtained, which

gave a strong tannic acid reaction.

These several products were analyzed :
—
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thoroughly disintegrate the 9 grams of leather, for the tan-

nic acid in the superphosphate was easily recognized, and

the nitrogen was but 60 per cent, digestible. When 9 grams

of the Philadelphia tankage were dissolved in 30 grams of

50° B. acid, no tannic acid could be recognized, and 70 per

cent, of the total nitrogen was digestible. This is probably

the average percentage of organic nitrogen that would be

found digestible in mixed fertilizer, as offered for sale in our

markets. Such a result is quite encouraging. It would

seem from the analysis of IV. that the leather had not seri-

ously interfered with the action of the sulphuric acid upon

the floats. We have in the four experiments above cited

added rather too much phosphate rock and water, and in the

two following experiments less were added.

Experinent VII.—To 30 grams of 50° B. acid 9 grams

of Philadelphia tankage were added, and then 12 cubic cen-

timeters of water. To the thick fluid resulting 41 grams of

floats were added. After standing twenty-four hours the

material could be easily handled, and weighed 71.5 grams.

Experiment VIII.— To 30 grams of 50° B. acid 9 grams

of Philadelphia tankage were added, producing a thick,

pasty mass. Without the addition of water 28 grams of

floats were stirred in, and after twenty-four hours the mass

weighed 63 grams. The phosphate was quite black in color

and sticky. It needed at least 5 to 7 grams more floats

before it could be easily handled. It was plain that the sul-

phuric acid was not all neutralized. If no water were added

to dilute the thick, pasty mass, it would be very difiicult to

work in the floats should large quantities be mixed.

Analyses.
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In Experiment VII. 8.95 per cent, of available phosphoric

acid was obtained, with but 1.94 per cent, of insoluble acid

and .90 per cent, of nitrogen; the phosi)hate was also in

good mechanicaKcondition and gave no tannic-acid reaction.

The proportions of water, sul})huric acid, floats and leather

appear to be about correct, and the percentages of availaljle

phosphoric acid and nitrogen as high as could be expected,

with floats as a dryer.

JExpeviment IX.— In experiments III. to YIII. Philadel-

phia tankage was used as a source of leather.

In this experiment pure fine-ground sole-leather was used,

to see if the sulphuric acid acted as strongly upon the pure

leather as upon the prepared article. To 30 grams of 50° B.

acid were added 9 grams of sole-leather, 20 cubic centimeters

of water and 60 grams of floats.

The resulting phosphate weighed 98.5 grams.

Analysis gave the following results :
—

Per Cent.

Total nitrogen in the superphosphate, 710

Total nitrogen after digestion, 220

Total nitrogen digested, 69,000

Nitrogen soluble in water 047

Per cent, of soluble nitrogen, 6 . 620

No tannic acid could be detected in this superphosphate.

The artificial digestion of the nitrogen was made by taking

5 grams of the substance, washing out the soluble phosphoric

acid with water, and proceeding in the usual manner.

It is to be noted from the above figures that the nitrogen

in the sole-leather thus treated was as digestil)le as is the

average animal matter sold for fertilizing purposes.

Practical Deductions.

The various experiments made would indicate that leather,

suli^liuric acid, water and floats should be mixed in about the

following relative proportions :—
Pounds.

Sulphuric acid, 50'' B., 2,000

Ground leather, 600

Wat«r, 800

Floats, 2,700
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The resulting mixture, when in fairly dry condition, would

weigh approximately 5,000 pounds, shrinking about 18 to

20 per cent. It would have approximately the following

composition :
—

Per Cent.

Moisture, 18.00

Available phosphoric acid, 8.50

Insoluble phosphoric acid, 2.00

Total phosphoric acid, 10.60

Total nitrogen, .90

Two thousand pounds of sulphuric acid will not take up

more than 600 pounds of leather and render the leather 70

per cent, digestible. If more is added, part of the latter,

whether roasted or raw, will not be thoroughly acted upon

by the acid. With 600 pounds of leather a thick paste

results, which must be diluted somewhat with water in order

to allow the sulphuric acid to act freely upon the floats. If

bone ash should be used as a dryer, in place of ground phos-

phate rock, a higher percentage of available phosphoric acid

and of nitrogen would result, as experiments I. and II.

indicate.

Before submitting the leather to the action of the sulphuric

acid, it would undoubtedly be better, after extracting the fat,

to steam or roast it, in order that it may be easily pulverized.

Raw, untreated leather is ground only with difficulty, and if

the mechanical condition of the leather were poor, the action

of the sulphuric acid would be imperfect.

Pot Experiments with Dissolved Leather.

By J. B. LiNDSET AND R. H. Smith.

In order to still further study the availability of the nitro-

gen in dissolved leather, pot experiments were instituted,

and the result of our first year's trial is here presented.

The Pots used.

The pots were made of thin galvanized iron, and were

seven and three-quarters inches in diameter and eight inches

deep. A galvanized-iron tube, half an inch in diameter,
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extended from the top to the bottom of the pot, connecting

at the base with a second tube of the same material, one

inch in diameter. This latter tube extended along the bot-

tom of the pot and was perforated with small holes. The

object of these tubes was to supply water partially from the

bottom.
The Soil.

In order to test the availability of different sources of

nitrogen, the soil to be used for such a purpose should be as

poor in this ingredient as possible. If not naturally in such

a condition, it should be rendered so by previous cropping.

As we had not an ideal soil at hand for such a purpose, a

sandy sulisoil was selected that was poor in all of the several

ingredients of fertility. It had the following composition : —
Per Cent.

Moisture when tested, 14.25

Phosphoric acid, 13

Potassium oxide, 08

Nitrogen, 09

The Fertilizers used.

In order to turn the nitrogen to the very best account,

phosphoric acid and potash must be supplied in excess.

The sources of nitrogen were nitrate of soda, dissolved

leather and Philadelphia tankage. The Philadelphia tankage

has already been described. The dissolved leather was pre-

pared as follows: to 210 grams of c. p. sulphuric acid of

50° B., heated to 80° C, were added 63 grams of finely

ground sole-leather. The mixture was thoroughly stirred,

and allowed to stand for half an hour ; a dark pasty mass

resulted. Forty-nine grams of water were added to thin the

paste somewhat, and then finely ground calcium carbonate

(marble) was added, to take up the excess of sulphuric

acid, and enal)le us to secure a dry, easily handled material.

We used the carbonate instead of the phosphate of lime as a

dryer, in order to avoid an excess of phosphoric acid. After

standing twenty-four hours the substance had dried out

sufficiently to be easily handled and ground.

Doul)le superphosphate was used as a source of phosphoric

acid, and the potash was applied in the form of the double

sulphate of potash and magnesia.
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Composition of the Fertilizers.
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of soda only at this tinier) Avas tlieu tlioronirlily niixod with

six and oiic-half pounds of the soil and added ; this addition

increased tlie depth nine centimeters. Two pounds of the

mixed soil (three centimeters) were next put in, and finally

the oats (one gram of seed per pot) were scattered in and

covered with one-half pound of the soil. Twelve and one-

half pounds of soil were therefore added to each pot, and

tilled it to within one centimeter of the top. After each

addition of soil the pot was somewhat shaken, but the soil

was not at all pressed in. The filling and planting were

completed on April 25.

General Care of the Experiment.

The pots were set into a wagon running on an iron track.

The floor of the wagon was surrounded with sides six inches

deep. The space between the pots was filled with sawdust,

which was kept moist, in order to keep the soil in the pots

as cool as possible during the hot summer weather. The

pots were carefully watched and kept sufficiently watered.

A portion of this water was supplied from beneath, and the

remainder was added to the surface with a sprinkling pot.

Sometimes it became necessary to water twice daily. The

pots were kept in the open whenever the weather permitted.

During wet or windy weather, and at night, they were run

under cover.

Notes,

The oats appeared April 30. When they were about two

inches high, twelve plants were removed from each pot, as

they appeared rather thick.

Appearance Jtme 1.

Pots 1, 2, 3. Oats were eleven to thirteen inches high.

They began to appear light green, up to yellow, and

spindly.

Pots 4, 5, 6. Oats were but very little better in appear-

ance than those in pots 1, 2 and 3.

Pots 7, 8, 9. Plants were dark green, stocky, and eleven

,to thirteen inches high.
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Pots 10, 11, 12. Plants appeared dark green, very

stocky, and were eleven to fifteen inches high.

Pots 13, 14, 15. Leaves broad, very dark green, and

plants twelve to fifteen inches high.

Pots 16, 17, 18. Same as pots 13, 14, 15.

On June 4 pots 7,8,9 began to show nitrogen hunger, by

appearing a lighter green ; the ends of the leaves were turn-

ing yellow. The other half of the nitrate of soda was there-

fore added in 350 cubic centimeters of water to pots 7, 8, 9,

10, 11 and 12. From this time on (June 4) the plants in

pots 1, 2, 3, 4, 5 and 6 grew quite slowly, had a light-

green and spindly appearance. On June 22 the oats in all

the pots (excepting 10, 11, 12) began to head. The latter

showed the heads al)out a week later.

The plants retained their same relative appearance till

harvested.

The plants in pots 10, 11, 12 were a deep rich green and

stocky, but failed to mature much grain, as our tabulated

results will show.

Harvesting.

The plants were harvested as they matured. The oats in

pots 1, 2, 3 were cut, for example, July 23, while those in

pots 10, 11, 12 not till August 10. They were cut close to

the soil, put in large paper bags, and hung away to dry.

The photographs that follow show the relative appearance

of the plants in pots 1, 2, 3, 4, 5, 6, 7, 8, 9, 13, 14, 15, a

short time before harvesting. The photographs of the

plants in pots 10, 11, 12, 16, 17, 18 are not presented, for

reasons that will be stated further on.

Comments.

Pots 1, 2, 3, 4, 5, 6 (see first photograph) have the

same general appearance, though the latter contain a trifle

more foliage. Pots 7, 8, 9, fertilized with .30 grams of

nitrogen from nitrate of soda, and pots 13, 14, 15, with the

same amount of nitrogen in the form of dissolved leather

(see second photograph) , compare to the eye very favorably

one with the other. The plants in the nitrate pots are not

quite as tall, but more stocky.
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Tlie Results.

After the product from each pot was thoroughly air dry,

the grain was carefully removed, weighed, coarsely ground,

and dry-matter determinations made. The straw was cut

into short lengths, and together with the chaff tested for

dry matter. Finally, both grain and straw were ground fine,

and nitrogen determinations made.
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Comments on Table I.

The first four columns in tho table show the weig-ht of

straw and grain (dry matter) produced by each pot, and

the average from each three pots. The next three columns

indicate the gain in dry matter over those pots containing

only soil nitrogen. Then follow the comparative yields,

nitrate of soda being rated at 100. When the average of

both straw and grain is considered, it will be seen that the

dissolved leather yielded 60.7 per cent, as much as the same

quantity of nitrogen in the form of nitrate of soda. The

Philadelphia tankage, on the other hand, gave but a slight

increase oVer the no-nitrogen pots ; this slight gain was in

the yield of straw.

In case of the last six pots, where .60 gram of nitrogen

was applied in the forms of nitrate of soda and dissolved

leather, we find a large amount of straw produced, but very

little grain. This, in all probability, can be attributed to

two causes : in the first place, in case of the nitrate of soda,

one-half the quantity was not applied till early June, and

this application might have been too late to enable the plants

to take it up and work it over into grain ; in the second

place, there might not have been phosphoric acid and potash

enough present to have enabled the plants to turn the nitro-

gen to account. Twice as much phosphoric acid and four-

times as much potassium oxide as nitrogen were applied

;

the coming year these amounts will be doubled, in order to

make sure that a sufficient quantity is present. The results

from these latter pots, therefore, are simply stated, but not

further considered.
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Comments on Table II.

The first two columns show the sources of Kitrogrcn and

the quantity applied to each pot. The third column shows

the total average nitrogen found in the dry matter pro-

duced by each pot. Where no nitrogen was applied, the

soil yielded of itself .0945 gram, and the excess over

this amount obtained in the other series rei)rescnts the

amount that the plants succeeded in getting from the

nitrogen applied. The next column shows that for every

100 parts of nitrogen applied in the form of nitrate of soda

70 parts were obtained in the grain and straw ; the other 30

parts would probal)ly largely if not entirely be found in the

roots. For every 100 parts of nitrogen applied in the form

of dissolved leather 39 parts were returned, while for every

100 parts applied in the form of Philadelphia tankage but 5.3

parts were recovered. The next column shows that, if the

amount of nitrogen returned in case of the nitrate of soda

pots be represented by 100, then the amount returned in case

of dissolved leather would be 56, and in case of Philadelphia

tankage 7.6. The last column indicates the parts of grain

produced for every 100 parts of straw. Notice that where

no nitrogen was applied only 21.6 parts of grain were pro-

duced to 100 parts of straw ; but when .30 gram of

nitrogen in form of nitrate of soda was added, 36 parts of

grain were obtained to 100 parts of straw.

Resume.— Action of Sulphuric Acid on Leather.

Artificial digestion tests show that nitrogen in either raw,

steamed or roasted leather, after being acted on by 50° B.

sulphuric acid, has a digestibility of 70 per cent. This test

would class it, as regards availability, with the average qual-

ity of animal matter sold for fertilizing purposes.

The result of our first year's test with pot experiments

indicates that, when nitrate of soda as a source of nitrogen

is rated at 100, the nitrogen in the form of dissolved leather

would be rated at about 60. The return from the Philadel-

phia tankage was very slight. The experiment wiU be con-

tinued the coming year.
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12. Report on General Farm Work (1894).

The lands assiijned for the use of the Massachnrsetts State

Agricultural Experiment Station cover an area of fifty acres.

Ten acres are natural woodlands, and forty acres, including

the space occupied by the buildings, are used for the raising

of farm crops. At present from fifteen to sixteen acres are

under cultivation, and from sixteen to seventeen acres are

permanent grass lands. As every portion of the land is at

present serving for some special experiment, the general

management of the farm is to a controlling degree subjected

to the requirements of the work called for in connection with

the various questions under investigation. The adoption of

a thorough mechanical preparation of the soil, supported by

a careful, clean cultivation of the crops raised, has brought

the lands into a fair condition for field experiments. Each

field has had for years its own system of manuring, and

becomes thereby from year to year more valuable for experi-

mental purposes. Wherever circumstances have been favor-

able, forage crops have been chosen, for the purpose of

studying the influence of various systems of fertilization and

cultivation on their growth and special character. This

practice has resulted already in the successful introduction

of some valuable forage plants new to our locality, and has

also materially assisted us in an economical support of quite

extensive experiments in stock feeding. The beneficial effect

of many of these crops on the physical and chemical condi-

tion of our cultivated lands is everywhere noticed, when

compared with their previous general condition.

During the past season soja bean, vetch and oats, vetch

and barley, and vetch, oats and horse bean have been raised.

The vetch and oats was fed in part green and the remainder

was converted into hay for dairy cows. The soja bean was

used in a mixed silage with corn. The vetch and barley and

vetch, oats and horse bean were used for liay.

Twenty-six tons of corn have* been put into the silos,

about three to four tons being in the form of mixed silage

with soja bean. Of the remainder, part was fed green and

the rest harvested at maturity.
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During tho past season the area of the orchard has been

laid down in permanent grass hmd. From three to four

feet space around each tree has been left open for cultivation.

The amount and character of farm and garden cro[)s

raised in 1894: may be seen from the following statement : —
Tone.

Hay (first cut), 33

Kowen, 6i

Potatoes, Gi

Oats (756 pounds grain, 2,224 pounds straw), . . . . 1^

Vetch and oats (hay), 3|
Vetch and oats (green), 3,^

Vetch and barley (hay), -^^

Vetch, oats and horse bean (hay), ^
Fodder corn (green), 29

Soja bean (green), 3}

Hungarian grass (green), 2^

Barley (G57 pounds grain, 1,378 pounds straw), .... 1

Rye (2,570 pounds grain, 11,072 pounds straw), .... GJ

Tomatoes, 2|

Onions, ^^^

Carrots, 2|

Globe manifolds, 1^
Spinach, i

Lettuce, . , ^
Miscellaneous, 3

109i
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SPECIAL WOEK IN THE CHEMICAL LABORATORY.

C. A. GOESSMANN.

I. Communication on Commercial Feutilizers :
—

1. General Introduction.

2. State Laws for the Regulation of Trade in Commercial Fertilizers.

3. List op Licensed Manufacturers and Dealers from May 1, 1894, to

May 1, 1895 (58).

4. Analyses of Licensed Fertilizers (253) (compiled by H. D. Haskins).

5. Analyses op Commercial Fertilizers and Manurial Substances sent

on for Examination (145) (compiled by C. 8. Crocker).

6. Miscellaneous Analyses (4) (compiled by C. 8. Crocker). >

7. Miscellaneous Fodder Analyses (69) (compiled by C. S. Crocker).

IL Analyses of Milk sent on for Examination (40) (compiled by C. 8. Crocker).

III. Analyses of Water sent ox for Examination (200) (compiled by R. H.

Smith).

IV. Compilation op Analyses made at Amherst, Mass., of Agricultural Chem-

icals AND Refuse Materials used for Fertilizing Purposes (compiled

BY C. 8. Crocker).

V. Compilation op Analyses made at Amherst, Mass., op Fodder Articles,

Fruits, Sugar-producing Plants, Dairy Products, etc. (compiled by C.

8. Crocker).

VI. Table of the Digestibility op American Feeding Stuffs (compiled by J.

B. LiNDSEY) :
—

A. Experiments m-ith Ruminants.

B. Experiments with Swine.
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I.

COMMUNICATION ON COMMERCIAL FERTILIZERS.

1. General introduction.

2. State laws for the regulation of trade in commercial fer-

tilizers.

3. List of licensed manufacturers and dealers from May 1,

1894, to May 1, 1895.

4. Analyses of licensed fertilizers.

5. Analyses of commercial fertilizers and manurial substances

sent on for examination.

6. Miscellaneous analyses.

7. Miscellaneous fodder analyses.

1. General Introduction.

Fifty-eight manufacturers and dealers have applied for and

received licenses for the sale of their various brands of fer-

tilizers in our State. Twenty-five of them are residents of

other States.

Two hundred and seventy-four samples of licensed articles

have been collected in all parts of the State by an authorized

agent of the station.* Two hundred and fifty-three of them

have been carefully analyzed at the chemical laboratory of

the station, with the following results : four samples con-

tained all three essential constituents above the highest

guarantee ; twenty-five contained two of the essential ele-

ments above the highest guarantee ; seventy contained one

essential element above the highest guarantee ; thirty-four

contained three essential elements above the lowest guar-

antee ; seventy-four contained two essential elements above

the lowest guarantee ; eighty-seven contained one element

above the lowest guarantee ; one contained three essential

elements below the lowest stated guarantee ; seventeen con-

tained two essential elements below the lowest stated guar-

antee ; seventy-six contained one element below the lowest

* Mr. H. D. Haski'ns, a graduate of the Massaclnisetts Agricultural College, of the

class of '90, and for four years past an assistant in the chemical laboratory of the

Massachusetts State Experiment Station.
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stated guarantco. The deficiency in one or two essential

constituents Avas in the majority of instances compensated

for by an excess in the others.

The variations in the market price of prominent fertilizer

constituents have been, on the whole, during the past year

within the usual limits. Potash in its different forms, as well

as nitrogen, has advanced in price compared with last year's

quotations, while phosphoric acid has remained about tlix)

same.

The duties assigned to the director of the station, to act

as inspector of commercial fertilizers, render it necessary to

discriminate, in official publications of the results of analyses

of commercial fertilizers and of manurial substances in gen-

eral made at the station, between analyses of samjjles col-

lected hy a duly qualified delegate of the expejnment station^

in conformity with the rules prescribed by the new laws, and
those analyses which are made of samples sent on for that

purpose by outside parties. In regard to the former alone

can the director assume the responsibility of a carefully

prepared sample, and of the identity of the article in ques-

tion.

The official report of analyses of compound fertilizers and

of all such materials as are to be used for manurial purposes,

which are sold in this State under a certificate of compliance

with the present laws for the regulation of the trade in these

articles, has been restricted by our State laws to a statement

of chemical composition and to such additional information

as relates to the latter.

The practice of affixing to each analysis of this class of

fertilizers an approximate commercial valuation per ton of

their principal constituents has, therefore, been discontinued.

This change, it is expected, will tend to direct the attention

of the consumers of fertilizers more forcibly towards a con-

sideration of the particular composition of tJie different brands

of fertilizers offered for their patronage, a circumstance not

infrequently overlooked.

The approximate market value of the different brands of

fertilizers obtained by the current mode of valuation does

not express their respective agricidtural value, i. e., their

crop-producing value ; for the higher or lower market price
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of different brands of fertilizers does not necessarily stand

in a direct relation to their particular fitness, without any

reference to the particular condition of the soil to be treated

and the special wants of the crops to be raised by their

assistance.

To select judiciously from among the various brands of.

fertilizers offered for patronage requires, in the main, two

kinds of information, namely, we ought to feel confident

that the particular brand of fertilizer in question actually

contains the guaranteed quantities and qualities of essential

articles of plant food at a reasonable cost, and that it con-

tains them in such form and such proportions as will best

meet existing circumstances and special wants. In some

cases it may be mainly either phosphoric acid or nitrogen or

potash ; in others, two of them ; and in others again, all

three. A remunerative use of commercial fertilizers can

only be secured by attending carefully to the above-stated

considerations.

To assist farmers not yet familiar with the current mode
of determining the commercial value of manurial substances

offered for sale in our markets, some of the essential con-

siderations, which serve as a basis for their commercial

valuation, are once more stated within a few subsequent

pages.

The hitherto customary valuation of manurial substances

is based on the average trade value of the essential fertil-

izing elements specified by analysis. The money value of

the higher grades of agricultural chemicals and of the higher-

priced compound fertilizers depends, in the majority of

cases, on the amount and the particular form of two or three

essential articles of plant food, i. e., phosphoric acid, nitro-

gen and potash, which they contain. To ascertain by this

mode of valuation the approximate market value of a fertil-

izer (i. e., the money worth of its essential fertilizing in-

gredients), we multiply the pounds per ton of nitrogen,

etc., by the trade value per pound; the same course is

adopted with reference to the various forms of phosphoric

acid and of potassium oxide. We thus get the values per

ton of the several ingredients, and, adding them together,
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we obtain the total valuation per ton in case of cash payment
at points of general distribution.

The market value of low-priced materials used for ma-
nurial purposes, as salt, wood ashes, various kinds of lime,

barn-yard manure, factory refuse and waste materials of

different descrii)tion, quite frequently does not stand in a

close relation to the market value of the amount of essential

articles of plant food they contain. Their cost varies in

different localities. Local facilities for cheap transportation,

and more or less advantageous mechanical condition for a

speedy action, exert, as a rule, a decided influence on their

selling price.

The mechanical condition of any fertilizing material, simple

or compound, deserves the most serious consideration of

farmers when articles of a similar chemical character are

ofiered for their choice. The degree of pulverization con-

trols, almost without exception, under similar conditions,

the rate of solubility, and the more or less rapid dift'usion of

the diflerent articles of plant food throughout the soil.

The state of moisture exerts a no less important influence

on the pecuniary value in case of one and the same kind of

substance. Two samples of fish fertilizers, although equally

pure, may difler from fifty to one hundred per cent, in com-

mercial value on account of mere difierence in moisture.

Crude stock for the manufacture of fertilizers, and refuse

materials of various descriptions, have to be valued with

reference to the market price of their principal constituents,

taking into consideration at the same time their general fit-

ness for speedy action.

Trade Values of Fertilizing Ingredients in Raio Materials and
Chemicals, 1S94.

Ceiita
per I'ouud.

Niti'ogen in ammonia salts, 19

Nitrosfen in nitrates, 14t

Organic nitrogen in dry and fine-ground tisli, meat,

blood, and in high-grade mixed fertilizei's, . . 18^
Organic nitrogen in cotton-seed meal, linseed meal and

castor pomace, 15

Organic nitrogen in fine-ground l)one and tankage, . 16^

Organic niti"ogen in fine-ground medium bone and

tankage, .,.,.,,., lo
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Trade Values of Fertilizing Ingredients^ etc.— Concluded.

Organic nitrogen in medium bone and tankage,

Organic nitrogen in coarse bone and tankage,

Organic nitrogen in hair, horn sliavings and coarse

fish scrai^s,

Phosphoric acid soluble in water, ....
Phosphoric acid soluble in ammonium citrate.

Phosphoric acid in iine bone and tankage,

Phosphoric acid in fine medium bone and tankage,

Phosphoric acid in medium bone and tankage.

Phosphoric acid in coarse bone and tankage, .

Phosphoric acid in fine-ground fish, cotton-seed meal

linseed meal, castor jiomace and wood ashes, .

Phosphoric acid insoluble (in ammonium citrate) in

mixed fei'tilizers,

Potash as high-grade sul^jhate, and in mixtures free

from muriate,

Potash as muriate,

Cents
per Pound.

12

7

6

H

3

2

5i

44

The manurial constituents contained in feed stufl's are

valued as follows :
—

Cents
per round.

Oi'ganic nitrogen, 15

Phosi^horic acid, 5

Potash 5

The organic nitrogen in superpJiosphates, special manures

and mixed fertilizers of a high grade is usually valued at the

highest figures laid down in the trade values of fertilizing

ingredients in raw materials, namely, fifteen and a half cents

per pound ; it being assumed that the organic nitrogen is

derived from the best sources, viz., animal matter, as meat,

blood, bones or other equally good forms, and not from

leather, shoddy, hair or any low-priced, inferior form of

vegetable matter, unless the contrary is ascertained. The

insoluble phosphoric acid is valued in this connection at two

cents.

The above trade values are the figures at which, in the six

months preceding March, 1894, the respective ingredients

could be bought at retail for cash in our large markets, in

the raio materials, which are the regular source of supply.

They also correspond to the average wholesale prices for

the six months ending March 1, plus about twenty per cent.
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in case of goods for which wc have wholesale quotations.

The valuations obtained by use of the above figures will be

found to agree fairly with the retail price at the large mar-

kets of standard raw materials, such as :
—

Sulpliate of ainuionia, Dry ground fish,

Nitrate of soda, Azotin,

Muriate of potash, Ammouite,

Sulphate of potash. Castor pomace.

Dried blood. Bone and tankage.

Dried ground meat, Plain superphosphates.

A large percentage of commercial materials consists of

refuse matter from various industries. The composition of

these substances depends on the mode of manufacture car-

ried on. The rapid progress in our manufacturing industries

is liable to afiect at any time, more or less seriously, the

composition of the refuse. To assist the farming community

in a clear and intelligent api)reciation of the various sub-

stances sold for manurial purposes, a frequent examination

into the temporary characters of agricultural chemicals and

refuse materials offered in our markets for manurial pur-

poses is constantly carried on at the laboratory of the station.

Consumers of commercial manurial substances do well to

buy, whenever practicable, on guarantee of composition

with reference to their essential constituents, and to see to

it tliat the bill of sale recognizes that point of the bargain.

Any mistake or misunderstanding in the transaction may be

readily adjusted, in that case, between the contending parties.

The responsibility of the dealer ends with furnishing an

article corresponding in its composition with the lowest

stated quantity of each specified essential constituent.

Our present laws for the regulation of the trade in com-

mercial fertilizers include not only the various brands of

compound fertilizers, but also all materials, single or com-

pound, without reference to source, used for manurial pur-

poses when offered for sale in our market at ten dollars or

more per ton. Copies of our present laws for the regula-

tion of the trade in commercial fertilizers may be had by all

interested, on application at the Massachusetts State Agri-

pultural Experiment Station, Amherst, Mass.
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2. The Provisions of the Act are as follows :

[Chapter 296.]

An Act to regulate the sale of commercial fertilizers.

Be it enacted, etc., as follows

:

Section 1 . Every lot or parcel of coraniercial fertilizer or mate-

rial used for manurial purposes sold, offered or exposed for sale

within tliis Commonwealth, the retail price of which is ten dollars

or more per ton, shall be accompanied by a plainly printed state-

ment clearly and truly certifying the number of net pounds of fer-

tilizer in the package, the name, brand or trade mark under which

the fertilizer is sold, the name and address of the manufacturer or

importer, the place of manufacture, and a chemical analysis stat-

ing the percentage of nitrogen or its equivalent in ammonia, of

potash soluble in distilled water, and of phosphoric acid in

available form soluble in distilled water and reverted, as well as

the total phosphoric acid. In the case of those fertilizers which

consist of other and cheaper materials, said label shall give a

correct general statement of the composition and ingredients of

the fertilizer it accompanies.

Sect. 2. Before any commercial fertilizer, the retail price of

which is ten dollars or more per ton, is sold, offei'ed or exposed

for sale, the importer, manufacturer or party who causes it to be

sold or offered for sale within the state of Massachusetts, shall

file with the director of the Massachusetts agricultural experiment

station, a certified copy of the statement named in section one of

this act, and shall also deposit with said director at his request a

sealed glass jar or bottle, containing not less than one pound of

the fertilizer, accompanied by an affidavit that it is a fair average

sample thereof.

Sect. 3. The manufacturer, importer, agent or seller of any

brand of commercial fertilizer or material used for manurial pur-

poses, the retail price of which is ten dollars or more per ton, shall

pay for each brand, on or before the first day of May annually, to

the director of the Massachusetts agricultural experiment station,

an analysis fee of five dollars for each of the three following fer-

tilizing ingredients : namely, nitrogen, phosphorus and potassium,

contained or claimed to exist in said brand or fertilizer : provided^

that whenever the manufacturer or importer shall have paid the

fee herein required for any person acting as agent or seller for

such manufacturer or importer, such agent or seller shall not be

required to pay the fee named in this section ; and on receipt of
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said analysis fees and statement specified in section two, the direc-

tor of said station shall issue certificates of compliance with this

act.

Sect. 4. No person shall sell, offer or expose for sale in the

state of Massachusetts, any pulverized leather, raw, steamed,

roasted, or in any form as a fertilizer, or as an ingredient of any

fertilizer or manure, without an explicit printed certificate of the

fact, said certificate to be conspicuously affixed to every package

of such fertilizer or manure and to accompany or go with every

parcel or lot of the same.

Sect. 5. Any person selling, offering or exposing for sale, any

commercial fertilizer without the statement required by the first

section of this act, or with a label stating that said fertilizer con-

tains a larger percentage of any one or more of the constituents

mentioned in said section than is contained therein, or respecting

the sale of which all the provisions of the foregoing section have

not been fully complied with, shall forfeit fifty dollars for the first

offence, and one hundred dollars for each subsequent offence.

Sect. 6. This act shall not affect parties manufacturing, im-

porting or purchasing fertilizers for their own use, and not to sell

in this state.

Sect. 7. The director of the Massachusetts agricultural experi-

ment station shall pay the analysis fees, as soon as received by

him, into the treasury of the station, and shall cause one analysis

or more of each fertilizer or material used for manurial purposes

to be made annually, and publish the results monthly, with such

additional information as circumstances advise : provided, such

information relates only to the composition of the fertilizer or

fertilizing material inspected. Said director is hereby authorized

in person or by deputy to take a sample, not exceeding two pounds

in weight, for analysis, from any lot or package of fertilizer or

any material used for manurial purposes which may be in the

possession of any manufacturer, importer, agent or dealer ; but

said sample shall be drawn in the presence of said pai'ty or parties

in interest or their representative, and taken from a parcel or a

number of packages which sluill be not less than ten per cent, of

the whole lot inspected, and shall be thoroughly mixed and then

divided into two equal samples and placed in glass vessels and

carefully sealed and a label placed on each, stating the name or

brand of the fertilizer or material sampled, the name of the party

from whose stock the sample was drawn and the time and place

of drawing, and said label shall also be signed by the director or

his deputy and by the party or parties in interest or their represent-

atives present at the drawing and sealing of said sample ; one of
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said duplicate samples shall be retained by the director and the

other by the party whose stock was sampled. All parties violat-

ing this act shall be prosecuted by the director of said station
;

but it shall be the duty of said director, upon ascertaining any

violation of this act, to forthwith notify the manufacturer or im-

porter in Avriting, and give him not less than thirty days thereafter

in which to comply Avith the requirements of this act, but there

shall be no prosecution in relation to the quality of the fertilizer

or fertilizing material if the same shall be found substantially

equivalent to the statement of analysis made by the manufacturer

or importer.

Sect. 8. Sections eleven to sixteen inclusive of chapter sixty

of the Public Statutes are hereby repealed.

Sect. 9. This act shall take effect on the first day of September

in the year eighteen hundred and eighty-eight. \_Approved May
3, 1888.^

Instructions to Manufacturers, Imjyorters, Agents and Sellers of

Commercial Fertilizers or Materials used for Manurial Pur-

poses in Massachusetts.

1. An application for a certificate of compliance with

the reo;ulations of the trade in commercial fertilizers and

materials used for manurial purposes in this State must be

accompanied :
—

First, with a distinct statement of the name of each brand

offered for sale.

Second, with a statement of the amount of phosphoric

acid, of nitrogen and of potassium oxide guaranteed in each

distinct brand.

Third, with the fee charged by the State for a certificate,

which is five dollars for each of the following articles, nitro-

gen, phosphoric acid and potassium oxide, guaranteed in any

distinct brand.

2. The obligation to secure a certificate applies not only

to compound fertilizers but to all substances, single or com-

pound, used for manurial purposes, and offered for sale at

ten dollars or more per ton of two thousand pounds.

3. The certificate must be secured annually before the

first of May.

4. Manufacturers, importers and dealers in commercial

fertilizers can appoint in this State as many agents as they
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desire, after having secured at this office the certificate of

compliance with our laws.

5. Agents of manufacturers, importers and dealers in

commercial fertilizers are held personally responsible for

their transactions until they can prove that the articles they

oifer for sale are duly recorded in this office.

6. IManufacturers and importers are requested to furnish

a list of their agents.

7. All applications for certificates should be addressed to

the Director of the Massachusetts State Agricultural Experi-

ment Station.

Arrangements arc made, as in previous years, to attend

to the examination of objects of general interest to the farm-

ing community, to the full extent of existing resources.

Requests for analyses of substances— as fodder articles,

fertilizers, etc. — comino^ through officers of ao-ricultural

societies and farmers' clubs within the State will receive

hereafter, as in the past, first attention, and in the order

that the applications arrive at the office of the station. The
results will be returned without a charge for the services

rendered. Application of private parties for analyses of

substances, free of charge, Avill receive a careful considera-

tion whenever the results promise to be of a more general

interest. For obvious reasons, no work can be carried on

at the station of which the results are not at the disposal of

the managers for publication, if deemed advisable in the

interest of the citizens of the State.

All parcels and communications sent to "The Massa-

chusetts State Experiment Station " must have express and

postal charges prepaid, to receive attention.
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3. List of Manufacturers and Dealers who have
SECURED ChRTIFICATES FOR THE SaLE OF COMMER-
CIAL Fertilizers in This State during the Past

Year (May 1, 1894, to May 1, 1895), and the

Brands licensed by Each.

Allison, Stroup & Co., New York, N. Y. :
—

Odorless Phosphate.

Canada Wood Ashes.

Ames Fertilizer Company, Peabody, Mass. :
—

Plymouth Rock Brand.

Special Potato Fertilizer.

Strawberry Fertilizer.

Ground Bone.

Nitrate of Soda.

Sulphate of Potash.

Muriate of Potash.

H. J. Baker & Bro., New York, N. Y. :
—

Special Potato Manure.

Special Grass Manure.
" A A " Ammoniated Superphosphate.

Special Tobacco Manure.

Special Corn Manure.

Standard A X C D Fertilizer.

Special Strawberry Manure.

Pure Ground Bone.

Nitrate of Soda.

Muriate of Potash.

C. A. Bartlett, Worcester, Mass. :
—

Pure Ground Bone.

Animal Fertilizer.

J. L. Bonzey, Auburn, Mass. : —
Ground Bone.

Bowker Fertilizer Company, Boston, Mass. :
—

Stockbridge Special Manures.

Bowker's Hill and Drill Phosphate.

Bowker's Farm and Garden Phosphate.

Bowker's Lawu and Garden Dressing.

Bowker's Fish and Potash.
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Bowker Fertilizer Company, Boston, Mass. — Concluded.

Bowker's Potato and Vegetable Manure.

Bowker's Sure Crop Bone Phosphate.

Gloucester Fish and Potash.

Bowker's Dried Ground Fish.

Bowker's Fresh Ground Fish.

Nitrate of Soda.

Dried Blood.

Dissolved Bone-black.

Muriate of Potash.

Sulphate of Potash.

Bradley Fertilizer Company, Boston, Mass. :
—

X L Phosphate.

Potato Manure.

B D Sea Fowl Guano.

Complete Manures.

Fish and Potash.

High-grade Tobacco Manure.

English Lawn Fertilizer.

Breck's Lawn and Garden Dressing.

Circle Brand Bone and Potash.

Eclipse Phosphate.

Fine-ground Bone,

Dissolved Bone-black.

Sulphate of Ammonia.

Nitrate of Soda.

Muriate of Potash.

Sulphate of Potash.

W. J. Brightman & Co., Tiverton, R. I. :—
High-grade Potato and Root Manure.

Superphosphate.

Fish and Potash.

Menhaden Fish Guano.

Bryant & Brett, New Bedford, Mass. :
—

Ground Bone.

Joseph Church & Co., Tiverton^ R. I. :
—

Church's Fish and Potash.

Church's " B " Special Fertilizer.

Church's " C " Standard Fertilizer.
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Clark's Cove Fertilizer Company, Boston, Mass, :—
Bay State Fertilizer.

Bay State Fertilizer, " G G."

King Philip Guano.

Potato and Tobacco.

Great Planet "A."
Bay State Potato Manure.

Tobacco Fertilizer.

Fish and Potash.

White Oak Pure Ground Bone.

Muriate of Potash.

Sulphate of Potash.

Nitrate of Soda.

Cleveland Dryer Company, Boston, Mass. :
—

Corn and Grain Phosphate.

Cleveland Fertilizer.

Cleveland Potato Phosphate.

Cleveland Superphosphate.

Cleveland Linseed Oil Company, Cleveland, O. :
—

Connecticut Wrapper Fertilizer.

Coarse Linseed Meal.

E. Frank Coe Company, New York, N. Y. :
—

Alkaline Bone.

High-grade Ammoniated Bone Superphosphate.

Red Brand Excelsior.

Gold Brand Excelsior.

Special Tobacco Fertilizer.

High-grade Potato Fertilizer.

Fish and Potash.

Special Potato Fertilizer.

Crocker Fertilizer and Chemical Company, Buffalo, N. Y. :
—

Ammoniated Bone Superphosphate.

Potato, Hop and Tobacco Phosphate.

Special Potato Manure.

Pure Ground Bone.

Ammoniated Practical Superphosphate.

Vegetable Bone Superphosphate.

New Rival Ammoniated Superphosphate.

Ammoniated Wheat and Corn Phosphate.

Lawn Fertilizer.

Ground Bone Meal.
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Cumberlaud Bone Phosphate Company, Boston, Mass. :—
Concentrated Phosphate.

Cumberland Fertilizer.

Potato Phosphate.

Superphosphate.

L. B. Darling Fertilizer Company, Pawtucket, R. I. :—
Animal Fertilizer.

Extra Bone Phosphate.

Potato and Root Crop Manure.

Lawn and Garden Manure.

Tobacco Grower.

Pure Fine Bone.

Pure Dissolved Bone.

Davidge Manufacturing Company, New York, N. Y. :—
Special Favorite,

Wheat and Corn Phosphate.

Tobacco Fertilizer.

Vegetator.

John C. Dow & Co., Boston, Mass. :
—

Dow's Nitrogenous Superphosphate.

Dow's Ground Bone Fertilizer.

Dow's Ground Bone.

Forest City Wood Ash Company, Boston, Mass. : —
Canada Uuleached Wood Ashes.

Wm. E. Fyfe & Co., Clinton, Mass. :
—

Wood Ashes (Star Brand).

Great Eastern Fertilizer Company, Rutland, Vt. :
—

Great Eastern General for Grain and Grass.

Great Eastern Vegetable, Vine and Tobacco.

Great Eastern General, Oats, Buckwheat and Seeding-down.

Great Eastern Soluble Bone and Potash Fertilizer.

Hargraves Manufacturing Company, Fall River, Mass. :
—

Ground Bone.

Edmund Hersey, Hingham, Mass. :
—

Fine-ground Bone.

Thos. Hersom & Co., New Bedford, Mass. :
—

Bone Meal.

Meat and Bone.
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John G. Jefferds, Worcester, Mass. :
—

Animal Fertilizer.

Potato Fertilizer.

Ground Bone.

Thos. Kirley, South Hadley Falls, Mass. :
—

Pride of the Valley.

A. Lee & Co., Lawrence, Mass. :
—

Lawrence Fertilizer.

Lowe Bros. & Co., Fitchburg, Mass. :
—

Bone.

Lowell Bone Fertilizer Company, Lowell, Mass. :
—

Lowell Bone Fertilizer.

The Mapes Formula and Peruvian Guano Company, New York,

N. Y. :
—

The Mapes Bone Manures.

Peruvian Guano.

The Mapes Superphosphates.

The Mapes Special Crop Manures.

.
Sulphates of Potash.

Economical Manure.

Nitrate of Soda.

Mason, Chapin & Co., Providence, P. I. :
—

Odorless Chemical Compound Fertilizer-

James E. McGovern, Lawrence, Mass. :
—

West Andover Market Bone Phosphate.

Ground Bone.

McQuade Bros., West Auburn, Mass. :
—

Ground Bone.

Munroe, Lalor & Co., Oswego, N. Y. :
—

Canada Wood Ashes.

Swift's Ground Bone.

National Fertilizer Company, Bridgeport, Conn. :
—

Complete Fertilizers.

Universal Phosphate.

F'ish and Potash.

Ground Bone.
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Pacific Guano Company, Boston, Mass. :
—

Pacific Guano.

Potato Manure.

Potato and Tobacco Fertilizer.

Fish and Potash.

High-grade General Fertilizer.

John J. Peters, Long Island City, N. Y. :
—

Sheep Fertilizers.

Powers, Gibbs & Co. :
—

Special Potato Guano.

XX X X X Peerless Amnion iated Guano.

Sea Bird Ammoniated Guano.

Prentiss, Brooks & Co., Holj'oke, Mass. :
—

Complete Manure.

Phosphate.

Nitrate of Soda.

Muriate of Potash.

Sulphate of Potash.

Tankage.

Dissolved Bone-black.

Preston Fertilizer Company, Greeupoint, L. I. *.

—

Potato Fertilizer.

Ammoniated Bone Superphosphate.

Quinnipiac Company, Boston, Mass. :
—

Quinnipiac Phosphate.

Quinnipiac Potato Manure.

Quinnipiac Market-garden Manure.

Quinnipiac Fish and Potash, Crossed Fishes.

Quinnipiac Fish and Potash, Plain Brand.

Quinnipiac Potato and Tobacco Fertilizer.

Quinnipiac Havana Tobacco Fertilizer.

Quinnipiac Corn Manure.

Quinnipiac Grass Fertilizer.

Quinnipiac Bone Meal.

Quinnipiac Dry Ground Fish.

Quinnipiac Onion Manure.

Ammoniated Dissolved Bone-black.

Muriate of Potash.

Sulphate of Potash.

Sulphate of Ammonia.
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Quinnipiac Company, Boston, Mass.— Concluded.

Nitrate of Soda.

Dissolved Bone-black.

Tankage.

Read Fertilizer Company, New York, N. Y. :—
Read's Standard.

High-grade Farmer's Friend.

Fish and Potash.

Vegetable and Vine.

John S. Reese & Co., Baltimore, Md. :
—

Potato Special.

New England Favorite.

Pilgrim.

N. Roy & Son, South Attleborough, Mass. :—
Animal Fertilizer.

Lucien Sanderson, New Haven, Conn. :
—

Formula "A."
Formula "B."
High-grade Sulphate of Potash.

Regular Sulphate of Potash.

Edward H. Smith, Northborough, Mass. :
—

Fine-ground Bone.

Springfield Provision Company, Brightwood, Mass. :
—

Blood, Meat and Bone.

Standard Fertilizer Company, Boston, Mass. :
—

Complete Manure.

Standard Guano.

Potato and Tobacco Fertilizer.

Standard Fertilizer.

Standard Superphosphate.

T. L. Stetson, Randolph, Mass. :
—

Fine-ground Bone. \

F. C. Sturtevant, Hartford, Conn. :
—

Tobacco and Sulphur Fertilizer.

Henry F. Tucker, Boston, Mass. :
—

Original Bay State Bone Superphosphate.

Imperial Bone Superphosphate.

Special Potato Fertilizer.
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Walker, Stratman & Co., Pittsburg, Pa. :—
Potato Special.

Tobacco Special.

Banner.

Four Fold.

M. E. Wheeler & Co., Kutland, Vt. :
—

Corn Fertilizer.

Potato Manure.

Grass and Oats Fertilizer.

Electrical Dissolved Bone.

Whitteniore Bros., Wayland, Mass. :
—

Whittemore's Complete Manure.

Leander Wilcox, Mystic, Conn. :
—

Potato, Onion and Tobacco Manure.

Ainmoniated Bone Superphosphate.

High-grade Fish and Potash.

Dry Ground Fish.

Williams & Clark, Boston, Mass. :—
Potato Phosphate.

Grass Manure.

High-grade Special.

Americus Corn Phosphate.

Americus Potato and Tobacco Manure.

Universal Ammoniated Dissolved Bones.

Prolific Crop Producer.

Americus Fish and Potash.

Fish and Potash, No. 1.

Royal Bone Phosphate.

Onion Manure.

Americus Ammoniated Bone Superphosphate.

Dry Ground Fish.

Pure Bone Meal.

Tobacco Fertilizer.

Tankage.

Muriate of Potash.

Sulphate of Potash.

Nitrate of Soda.

Sulphate of Ammonia.

Dissolved Bone-black.

Double Sulphate of Potash.
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5. Analyses of Commeecial Fertilizers and Manurial
Substances sent on for Examination.

Wood Ashes.

[I., II. and III., sent on from Concord, Mass. ; IV. and V., sent on from Lowell,

Mass. ; VI., sent on from Amherst, Mass.]
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5. Analyses, ktc. — Continued.

Wood Ashes.

[I., sent on from Beverly, Mass.; II., sent on from Boston, Mass.; Ill, and IV.,

sent on from Concord, Mass. ; Y. and VI., seat ou from Waltham, Mass.]
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5. Analyses, etc.— Continued.

Wood Ashes.

[I. and II., sent on from Waltham, Mass. ; III. and IV., sent on from Northfield,

Mass. ; V., sent on from Sunderland, Mass. ; VI., sent on from South Hadle.y,

Mass.]

Per Cent.

11. III. IV. VI.

Moisture at 100° C.

Phosphoric acid,

.

Potassium oxide.

Insoluble matter,

11.75
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5. Analyses, etc.— Continued.

Wood Ashes.

[I., sent on from Bernardston, Mass.; II., sent on from Concord, Mass.; Til., sent

on from Auilierst, Mass. ; IV., sent on from Methuen, Mass.; V. and VI., sent

on from Concord, Mass.]

Per Cent.

IT. III. IV. VI.

Moisture at 100° C,
Phosphoric acid,

.

Potassium oxide,

Insoluble matter,

20.58
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5. Analyses, etc. — Continued.

Lime-kiln Ashes.

[I., sent on from Sunderland, Mass. ; II. and III., §ent on from Amherst, Mass.]
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5. Analyses, etc. — Continued.

Refuse Materials.

[I., refuse from calico works, sent on from Seekonk, Mass. ; II., hair waste, sent on

from Concord, Mass. ; III. and IV., cotton waste, sent on from Concord, Mass.

;

"\'., wcKil waste, sent on from Lawrence, Mass.]
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5. Analyses, etc. — Continued.

Residue from Water Filter.

[Sent on from East Walpole, Mass.]
Per Cent

Moisture at 100" C, 94.22

Phosphoric acid, .......... .05

Nitrogen, .12

Vegetable Mould.

[Sent on from Springfield, Mass.J
Per Cent.

Moisture at 100° C, 77.64

Nitrogen, 30

Soot.

[Sent on from Lynn, Mass. ; I., black ; II., brown.]

Per Cent.

II.

Moisture at 100° C,
Phosphoric acid.

Potassium oxide,

Nitrogen,

2.09
.74
.46

1.05

.13

2.10
.59

Barnyard Manure.



1895.] PUBLIC DOCUMENT— No. 33. 383

5. Analyses, etc. — Continued.

Hen House Refuse.

[Sent on from Fitchburg, Mass.]
Per Cent.

Moisture at 100° C, 3.43

Phosphoric acid, 1.28

Potassium oxide, .60

Nitrogen, .98

TTas^e Lime.

[Sent on from Amherst, Mass.]
Per Cent.

Moisture at 100° C .80

Calcium oxide, 74.12

Insoluble matter, .38

Potash Magnesia Sulphate.

[Sent on from Hatfield, Mass.]
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5. Analyses, etc. Continued.

Florida Phosphate.

[I., soft variety, sent on from Boston, Mass.; II., sent on fi-oin Brookline, Mass.;

III., sent on from Soutli Hadley Falls, Mass. ; lY., soft variety, sent on from

South Chelmsford, Mass.]
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5. Analyses, etc. — Contimied.

Ground Bone.

[I., sent on froni West Berlin, Mass.; II., III., IV. and "V., sent on from J.incoln,

Mass.]
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5. Analyses, etc. — Concluded.

Commercial Fertilizers {Complete).

[I. and II., sent on from Granby, Mass.; III., sent on from Dighton, Mass. ; IV.,

sent on from Concord, Mass. ; V., sent on from Hatfield, Mass.]
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6. INIlSCELLANEOUS ANALYSES.

Cooking Soda.

[Sent on from South Acton, Mass.]
Per Cent.

Total carbonic acid, 48.25
Available carbonic acid, 15.25

Sulphui-ic acid, ,31

Hydrochloric acid, .23

Insoluble matter, Trace.

Baking Powder.

[Sent on from North Amherst, Mass.]
Per Cent.

Available carbonic acid, 8.40

Aluminic oxide, 3.49

Phosphoric acid, 4.76

Ammonia, .75

Sulphuric acid, 5.41

Calcium oxide, 6,08

Soil Deposit.

[Sent on from Shirley, Mass.]
Per Cent.

Moisture at 100<^ C, 6.13

Calcium oxide, .38

Ferric and aluminic oxides, ,79

Potassium oxide, ,18

Phosphoric acid, .04

Insoluble matter, 83.18

Soil.
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7. Miscellaneous Fodder Analyses.

A. Analyses of Food Articles {Human Food).

Quaker Self-raising Buckwheat Flour.

[Sent on from Ravenna, C]
Per Cent.

Moisture at 100° C, 13.36

Dry matter, 86.64

100.00
Analysis of Dry Matter.

Crude ash, 5.21

" fibre, . .42

"fat, 90

" protein, 6.35

Nitrogen-free extract matter, 87.12

100.00

Hecker's Hominy.

[Sent on from New York, N. Y.]
Per Cent.

Moisture at 100 C, 9.56

Dry matter, 90.44

100.00
Analysis of Dry Matter.

Crude ash, .22

" fibre, 45

"fat, 83

" protein, 9.02

Nitrogen-free extract matter, 89 . 48

100.00

Macaroni {Royal Egg Brand).

[Sent on from Minneapolis, Minn.]
t> r< f

Moisture at 100° C, 9.07

Dry matter, 90.93

100.00
Analysis of Dry Matter.

Crude ash, -

" fibre, 34

"fat, 57

" protein, 12.88

Nitrosren-free extract matter, 86 . 21

100.00

Farina {a Wheat Product).

[Sent on from Wilmington, Del.l „ „ ^• o > J Pgj. Cent.

Moisture at 100° C, 10.65

Dry matter, 89.35

100.00
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7. Miscellaneous Fodder Analyses — Continued.

Analysis of Dry Matter.
Per Cent.

Crude ash, .06

" fibre, 74

"fat, 1.98
" protein, 11.62

Nitrogen-free extract matter,

Condensed Milk.

[No. 1, Milkmaid Brand; No. 2, Eatcle Brand.]

85.60

100.00
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7. Miscellaneous Fodder Analyses— Continued.

Analysis of Dry Matter.
Per Cent.

Crude ash, 4.29

" fibre, 3.76

"fat, 11.69

" protein, 53.26

Nitrogen-free extract matter. 27.00

100.00
Fertilizing Constitucnts.

Moisture at 100° C, 8.00

Potassium oxide, 1.27

Phosphoric acid, 1.54

Nitrogen, 7.84

B^ Analyses of Fodder Articles.

The names of the articles described below are those given

by the parties sending them for analysis. As the food

value of concentrated feed stuffs depends materially on the

amount of crude protein and crude fat present, the analysis

has been confined in several instances to the determination

of these two constituents.

[I., cotton-seed meal, sent on from North Amherst, Mass. ; II., cotton-seed meal,

sent on from Hatfield, Mass.]

Per Cent.

IL

Moisture at 100° C,
Dry matter, .

Analysis of Dry Matter.

Crude ash,
" fibre,

" protein,

Nitrogen-free extract matter.

Fertilizing Constituents.

Moisture at 100" C, .

Phosphoric acid,

Potassium oxide,

Nitrogen,

8.99
91.01

100.00

7.10
5.53
9.66

50.34
27.87

100.00

8.99
_* •

_*

7.33

9.45
90.55

100.00

11.20
40.92

9.45
3.65
2.34
6.93

* Not determined.
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7. Miscellaneous Fodder Analyses— Continued.

[I., cotton-seed luenl (uiulccorticatcd), sent on from Hatfield, Mass.; II., cotton-

seed Imin, sent on from New York, N. Y.]
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7. Miscellaneous Fodder Analyses — Continued.

Atlas Meal.

[Dry distillery feed, sent on from Peoria, 111.]

Per Cent.

Moisture at 100" C, 11.21

Dry matter, 88.75

100.00

Analysis of Dry Matter.

Crude ash, .41

" fibre, 11.94

" fat, . 15.28

" protein, ,37.30
Nitrogen-free extract matter, 35 . 07

100.00
Fertilizing Co7istituents.

Moisture at 100° C, .11.21
Potassium oxide, .16

Phosphoric acid, .23

Nitrogen, 5.30

This article is new in our market. German experiment

station reports speak of two kinds of dry distillery feed,

one obtained in connection with the manufacture of alcohol

from rye and one from maize ; the former contains consider-

able less crude protein (from twenty-two to thirty per

cent.) than the latter (from thirty to thirty-four per cent.).

[I., Buffalo gluten feed, from station barn ; II., golden gluten, sent on from Boston,

Mass. ; III., Chicago maize feed, sent on from Boston, Mass.]
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7. Miscellaneous Fodder Analyses— Continued.

[I., gluten feed, sent on from Lincoln, Mass.; II , oil cake, sent on from Boston,

Mass.; III., gluten feed, sent on from Lincoln, Mass.]
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7. Miscellaneous Fodder Analyses — Continued.

[I., combination horse feed, sent on from Amherst, Mass. ; II., corn, oats and
barley chop, sent on from Springfield, Mass.; III., ground corn and oats chop,

sent on from Springfield, Mass. ; IV., Iowa gluten meal, sent on from Amherst,

Mass. ; V., cotton-seed meal, sent on from Amherst, Mass.]
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7. Miscellaneous Foddeu Analyses — Continued.

p. and II., cotton-seed meal, sent on from Longmcadow, Mass.; III., cotton-seed

meal, sent on from Williamsburg, Mass. ; IV., Chicago germ feed, sent on from
"Weston, Mass ; V., oat feed, sent on from North Amherst, Mass.: VI., ground
oats, sent on from North Amherst, Mass.]
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7. Miscellaneous Fodder Analyses — Continued.

[I., peanut cake (Germany) ; II., peanut husks from Amherst, Mass.]
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7. Miscellaneous Fodder Analyses— Continued.

[I., peanut feed, sent on from Granby, Mass. ; II., peanut feed, sent on from Boston,
Mass.]

INIoistare at 100" C,
Dry matter, .

Analysis of Dry Matter
Crutlo ash

" fibre,.....
" fat,

" jjrotein, ....
Nitrogeu-t'ree extract matter,

Fertilizing Constituents.

Moisture at 100" C, .

Phosphoric acid, .....
Potassium oxide,.....
Nitrogen,

I'KK Cent.

I.

9.08
90.92

100.00

2.25
62 .,48

7.61
10.31
17.35

100.00

9.07
.23

.79

1.50

IL

10.92
89.08

100.00

3.60
62.82
4.49
9.54
19.55

100.00

10.92
_*

_*

1.36

[I., meat meal, sent on from New York ; II., German analysis, sent on.]

Per Cent.

IL

Moisture at 100° C,
Dry matter, .

Analysis of Dry Matter.

Crude ash,
" fibre,
" fat,

" protein,

Nitrogen-free extract matter,

Fertilizing Co7istittients.

Moisture at 100° C, .

Phosphoric acid, .....
Potassium oxide,

Nitrogen,

12.70
73.50

11.70

* Not determined.

This meal is a refuse from the manufacture of Liebig's

extract of meat. In the process of manufiicture it has lost

its salines, and in feeding the meal these are replaced in the

form of chemicals.
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7. Miscellaneous Fodder Analyses— Continued.

[I., late soja bean, station, cut July 10, 1893, twelve to thirteen inches high, not in

bloom; II., early black soja bean, station, cut July 10, 1893, sixteen to seven-

teen inches high, on point of blooming; III., early white soja bean, station, cut

July 10, 1893, fourteen inches high, just before blooming; IV., early white soja

bean, station, cut July 10, 1893, sixteen to seventeen inches high, before blooming.]
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7. Miscellaneous Fodder Analyses— Concluded.

[I., potatoes, station, raised on Plat 1, Field C, with muriate of potash; II., pota-

toes, station, raised on Plat 4, Field C, with sulphate of potash; III., potatoes

from staticjn barn.]
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C. Discussion on Commercial Feed jStuffs.

By C. a. Goessmann.

The name commercial feed stuff or concentrated commer-

cial feed stuffs is usually applied to a class of substances

offered for sale in our markets which, in the majority of

cases, are the waste or by-products of other branches of in-

dustry. Some of these articles, as brans, middlings and oil

cakes, have been for years quite generally used in the daily

diet of all kinds of farm live stock ; others, as the gluten

meal, gluten feed, corn germ meal, dried brewers' grain,

malt sprouts, dry distillery feed, etc., have been but recently

more generally offered for a similar purpose.

Their importance as an additional valuable fodder supply

for the support of every branch of animal industry on the

farm and elsewhere has become from year to year more con-

spicuous, on account of a marked increase of the supply of

well-known articles, as well as of the introduction of many
new kinds. Their consumption is apparently daily increas-

ing, and seems to keep step with the supply.

The special value claimed for commercial feed stuffs as an

important source of fodder supply rests in the main on their

fitness to supplement advantageously our coarse home-raised

fodder crop in the interest of a higher feeding effect and of

a better economy. A frequently good mechanical condition,

as well as an exceptionally valuable chemical composition,

adapt many of them in a high degree for that purpose.

As no single farm crop or any part of it has been

found to supply economically and efficiently to any consid-

erable extent the particular wants of food of our various

kinds of farm live stock, to secure the best possible results,

it becomes a matter of first importance from a mere finan-

cial stand-point to know how to supplement our current

farm crops to meet the wants of each kind of animals under

various circumstances in a desirable deofree. To secure the

highest feeding effect of each fodder article raised upon the

farm is most desirable in the interest of good economy.

Practical experience in the dairy has thus far abundantly

shown that the efiiciency of a daily diet does not so much
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depend on the mere use of more or less of one or the other

reputed fodder article as on the presence of suita])le fodder

articles which contain the three essential groups offood con-

stituentSy i. e., organic nitrogenous, non-nitrogenous and

mineral constituents of 2^lants, in a desirable form, and in

such relative proportions and quantities as have been recog-

nized to be necessary to meet efficiently the food supply of

the dairy cow. Similar relations are known to exist in re-

gard to the diet best adapted in case of all kinds of animals.

A71 economical system of slockfeeding has to select among the

suitablefodder articles those u-hich furnish the required qual-

ity and proportion of the three recognized essential food con-

stituents in a digestibleform, at the lowest cost.

Actual observations in stock feeding fully confirm the

correctness of the above statement, that a judicious selec-

tion from among the current commercial feed stuffs, for the

purpose of serving in connection with one or more of our

home-raised fodder plants as a fodder ingredient of the daily

diet, does, as a rule, tend not only to improve their food

value, but also lowers in the majority of cases the net cost

of the feed consumed. For more details regarding the de-

termination of the intrinsic value of fodder rations I have to

refer on the present occasion, for obvious reasons, to preced-

ing annual reports.

TJie majority of commercialfeed stuffs occupy in a rational

system of stockfeeding a similar position to our home-raised

fodder crops as is cotnmonly conceded to the commercial

fertilizer with reference to the ham-yard manure for tJie pro-

duction offarm crop)s; they serve for the preparation of a

complete diet under different conditions and for different pur-

jyoses. The individual merits of each of them become in

the same degree better appreciated as the principles which

govern animal nutrition are more generally understood, and

find a due recognition in our modes of compounding the

daily diet for different kinds as well as for different condi-

tions of the same kind of animals. They are as a class to-

day considered indispensablefor a remunerative management

of every branch of animal industry on thefarm and elsewhere.

Many of the connnercial feed stuffs contain, aside from a

liberal amount of phosphoric acid and potash, an exception-
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ally large percentage of nitrogen. This circumstance gives

them a special claim, independent of their respective food

value for animals. A liberal addition of these feed stuffs to

the daily diet of any kind of animal imparts to the manurial

refuse resulting from their use a corresponding higher com-

mercial and agricultural value as a valuable source of plant

food. A judicious and liberal introduction of a quite nu-

merous class of commercial feed stuffs into the daily fodder

sup[)ly of the animals kept on the farm is for this reason

deservedly recommended as a safe and economical way to

increase the home production of plant food in the interest

of an increase in the fertility of the farm lands.

As the financial success of a mixed system of farming in

particular depends to a considerable degree on the character,

the amount and the cost of production of the manurial refuse

secured in connection with the special farm industry carried

on at the time, it seems to need no further argument to

prove that the relation w^iich exists between the temporary

7narhet cost of the particular feed stuff under consideration

and the market value of the manurial elements which it con-

tains deserves a serious consideration when devising an effi-

cient and at the same time an economical diet.

The character and commercial value of the manurial refuse

obtainal)le from any kind of feed stuff, under otherwise cor-

responding conditions, stand in a direct relation to more or

less of the different essential fertilizing constituents— phos-

phoric acid, potash and, in particular, nitrogen— it contains.

The commercial value of these three important articles of

plant food found frequently in prominent commercial feed

stuffs equals in many instances more than one-half of the

market cost of the particular fodder ingredient in question.

The subsequent tabular statement may serve as an illus-

tration of these relations between market cost and fertilizing

value of some current reputed fodder articles :
—
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N^VME OF FEED STUFFS.
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steers, lambs and pigs, as may have been noticed in our

periodical reports ; others are at present on trial.

Commercial feed stufFs are usually bought for their high

percentage of eitlier nitrogen-containing organic matter or

fat, or both. They are used to enrich the daily diet of

various kinds of farm live stock in both directions. This

course is generally adopted on account of a well-known

deficiency of most of our home-raised coarse fodder articles

in regard to both food constituents, in particular, of nitroge-

nous matter. Farmers that do not raise a liberal proportion

of clover-like fodder plants are in a particular degree in need

of concentrated commercial feed stuffs rich in nitrogenous

food constituents to turn the excess of the non-nitrogenous

food constituents which most of our current home-raised

coarse fodder articles contain to the best possible account.

The liability of'pecuniary losses on the part of the buyer,

in consequence of exceptional variations in the percentage of

nitrogenous organic matter, crude protein orfat, or of both,

is quite frequently greatly aggravated by most unexpected

serious fluctuations in the market cost of leadingfeed stuffs.

As we buy in the majority of cases the concentrated com-

mercial feed stuffs on account of their large proportion of

nitrogen-containing food constituents, it becomes of special

interest to know at what cost a given quantity of nitrogen-

containingfood constituents can be bought in the form of dif-

ferent feed stuffs equally well adapted under existing cir-

cumstances. A chano;e in the market cost of one and the

same commercial feed stuff aflects the cost of the nitrogen-

containing food constituent in particular, as its supply is

more limited than that of the non-nitrogenous food constit-

uents which our home-raised coarse fodder articles contain,

as a rule, in abundance, and which, therefore, need not be

secured from outside resources for cash.

The subsequent tabular statement assumes a constant cost

of digestible non-nitrogenous food constituents,— sugar,

starch, fat, etc.,— and shows thereby the variations in the

cost of diijestible nitrog-en-containino; food constituents in

case of some prominent concentrated commercial feed stufl's

in our local market.
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The majority of analyses stated arc made of fodder articles

Avliicli have been used either during the past years in connec-

tion with some of our feeding experiments, or have been

raised up(jn the grounds of the station. Some articles sent

on by outside parties are added, on account of the special

interest they may present to others.

Ydluation of Fodder Arlides on the Following Basis.

[Digestible cellulose and nitrogen-free extract matter, 1 cent per pound ; digestible

fat, 2i cents jicr pound. The value of digestible jn'otcin determined tlic difference

of the sum of Ijoth and the market cost of the fodder articles. (Calculation is

based on dry matter, 2,000 pounds.)]
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serious changes in consequence of changes in the parent

industry.

Sales without due responsibility regarding the particular

quality of the goods delivered leave the pecuniary 7'isk in-

volved in the transaction in an objectionable degree on the

side of the buyer.

Unaccounted-for variations in the composition offeed stuffs

must prove a serious obstacle in the desirable introduction of

a rational and economical system of stock feeding

.

For these and other reasons previouslypointed out it cannot

be claimed that the prevailing Tnode of selling and buying

commercial feed stiffs rests on a just and fairly equitable

basis.

The trade in commercialfeed stiffs is to-day in a similar

unsatisfactory condition as loas the trade in commercial fer-

tilizers before the introduction of a system of State inspection

in regard to those articles.

The best interests of both manufacturers and farmers, in

fact of every one who keeps live stock for his accommoda-

tion, render such changes desirable in the present mode of

selling and buying feed stuffs as will impose mutual and

equitable responsibility on all parties interested in the

transaction. The limited margins for profit in every branch

of animal industry carried on at our farms necessitate a

careful attention to all the details of the business. The
money interests involved are of an exceptional magnitude.
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II.

Analyses of Milk sent on for Examination.

[Per Cent.]

Number of

Samples.
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Analyses of Milk sen.t on for Examination— Concluded.

Number of

Samples.
Solids. Fat.

Solids not

Fat.
Locality. Remarks.

22,

23,

24,

25,

26,

27,

28,

29,

30,

31,

32,

33,

34,

35,

36,

37,

38,

39,

40,
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in.

Analyses of Water sent on for Examination.*

[Parts per million
.]
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Analyses of Water, etc. — Continued.

a
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Analyses of Water, etc. — Continued.

M
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Analyses of Water, etc. — Continued.

15
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Analyses op Water, etc. — Continued.

a
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Analyses op Water, etc. — Continued.
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An examination of the previously stated analyses indicates

that Nos. 2, 5, 7, 8, 14, 30, 31, 32, 34, 36, 37, 38, 40, 41,

42, 51, 52, 53, 56, 57, 59, 60, 63, 66, 68, 71, 72, 73, 74,

76, 80, 81, 82, 83, 84, 86, 88, 92, 93, 94, 95, 97, 98, 105,

107, 108, 109, 110, 114, 117, 118, 119, 127, 128, 131, 132,

136, 138, 139, 140, 141, 147, 148, 150, 153, 154, 155, 156,

158, 159, 161, 162, 163, 168, 170, 171, 177, 178, 183, 184,

188, 192 and 195 ought to be condemned as unfit for

family use; while Nos. 1, 3, 6, 9, 10, 12, 15, 16, 17, 20,

33, 35, 39, 43, 44, 45, 46, 47, 48, 50, 55, 61, 64, 65, 67, 70,

75, 78, 79, 87, 89, 90, 96, 99, 101, 102, 104, 112, 113, 115,

121, 130, 137, 149, 151, 152, 160, 164, 166, 172, 174, 175,

179, 185, 187, 190, 191, 194, 196 and 200 must be con-

sidered suspicious.

Parties sending on water for analysis ought to be very

careful to use clean vessels, clean stoppers, etc. The sam-

ples should l)e sent on without delay after collecting. One-

half gallon is desirable for the analysis.

The examinations of water, carried on at the station by

request, are for various reasons confined simply to a chemical

examination regarding the presence or absence of foreign

injurious matter due to infiltration from objectionable

sources (sewage, etc.). The recognition of the presence and

absence of objectionable bacterial growth is left to experts

in that direction.



lY. Compilation of Analyses made at Amherst,

Mass., of Agricultural Chemicals and Refuse

Materials used for Fertilizing Purposes.

Prepared by C. S. Crocker.

[As the basis of valuation changes from j^ear to year, no valuation is stated.]

1868-1895.

This compilation does not include the analyses made of licensed fertilizers. They

are to be found in the reports of the State Inspector of Fertilizers from 1873 to 1894,

contained in the reports of the Secretary of the Massachusetts State Board of Agri-

culture for those vears. C. A. G.
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V. Compilation of Analyses of Fodder Articles,

Fruits, Sugar-producing Plants, Dairy

Products, etc.,

MADE AT

AMHERST, MASS.

1868-1895.

Prepared iiy C. S. Crocker.

A. Analyses of Fodder Articles.

B. Analyses of Fodder Articles avith Reference

to Fertilizing Ingredients.

C. Analyses of Fruit.

D. Analyses of Sugar-producing Plants.

E. Dairy Products.

F. Insecticides .
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C. Analyses of Fruits.

NAME.
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C. Analyses of Fruits— Continued.

[^Vild and cultivated graiies.]

NAME.
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G. Analyses of Fruits— Continued.

[Effect of girdling on grapes.]

NAME AND CONDITION.
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C. Analyses of Fruits— Continued.

[Effect of fertilization upon the organic constituents of wilil grapes.]

2fAME.
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G. Analyses of Fruits— Concluded.

[Ash analyses of fruits and garden crops.]

NAME. Ash.

100 Parts of Ash contained—

GQ
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D. Analyses of Surjar-producing Plants. -

[Composition of sugar beets raised upon the college grounds during the season of

1870 and 1871.]

NAME.
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D. Analyses of Sugar-producing Plants— Continued.

[Effect of soil and fertilization on Electoral sugar beets.*]

SOIL. MANURE.

>)
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D. Analyses of Siigar-producinfj Phmls— Continued.

[Effect of different modes of cultivation on Electoral sugar beets.]
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D. Analyses of Sugar-producing Plants — Continued.

[Early Amber Cane.]
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D. Analyses of Sugar-prodiccing Plants— Concluded.

[Composition of the juice of corn stalks and melons.]

VARIETY.

,
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VI. Tables of the Digestibility of American Feed-

Stuffs.

Experiments made in* the Uxited States.

Compiled by J. B. LIXDSEY.

I. Experiments avtth Ruminaxts.

n. Experiments ^vtih Swine.

Dec. 31, 1894.
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LITERATURE.

The following iiiiT)lications have been consulted in com-
piling the tables of the digestibility of American feed

stuffs :
—

Reports of the Maine State Experiment Station for 188G, 1887,

1888, 1889, 1890, 1891, 1893.

Reports of the New York Experiment Station, 1884, 1888, 1889.

Reports of the Pennsylvania Experiment Station, 1887, 18S8,

1889, 1890, 1891, 1892, 1893.

Bulletins 87 d, 80 c, 81 and 97 of the North Carolina Experi-

ment Station,

Bulletin No. 16, Utah Experiment Station.

Bulletin No. 3 of the Wisconsin Experiment Station for 1884,

and Sixth Annual Report, 1889.

Bulletin No. 8 of the Colorado Experiment Station.

Bulletin No. 26 of the Minnesota Experiment Station.

Bulletin No. 6 of the Oregon Experiment Station.

Bulletins Nos. 13, 15 and 19 of the Texas Experiment Station.

Bulletin No. 20 of the Maryland Experiment Station.

Eleventh and Twelfth Annual Reports (1893 and 1894) of tlie

Massachusetts State Experiment Station.
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METEOKOLOGY.
C. H, Johnson.

1894.

The meteorolo2:ical observations have been continued as

in previous years. The temperature, the force and the

direction of the wind and the amount of cloudiness, are

recorded each day, at 7 a.m., 2 p.m. and 9 p.m. During

the summer months the reading of a wet-bulb thermometer

takes place at the same time. Records are also taken of

maximum and minimum temperatures, rainfall, and of casual

meteorological phenomena.

Monthly and annual reports are sent to the headquarters

of the New England Weather Service at Boston.

The most conspicuous meteorological phenomena of the

past year (1894) will be briefly considered here, while the

following tables will show the average monthly temperature,

precipitation, prevailing direction of the wind, etc.

The mean temperature for January, February and March,

viz., 28.03°, was above the normal, and 6.15° above that

for the first three months of 1893. The precipitation, viz.,

6.28 inches, was about 4 inches below normal, and 5.59

inches below that for the same season in 1893.

There were 4 inches of snow on the ground at the begin-

ning of the year, but this had nearly all disappeared by the

15th of January. On the 27th of January 5 inches of snow

fell, and on the 29th and 30th there was a storm giving 10

inches, so there were 13 inches of snow on the ground at

the end of the month.

The daily mean temperature for January, viz., 25.43°,

was about 5° above the normal, and was 10.95° above that

of January, 1893, as recorded at this station. The precipi-

tation was much below the normal.
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The mean temperature for February, viz., 19.(180, ^^s
about 4° below the average. On the morning of the 25th

the minimum reading was — 18'^. The mean temperature for

the 24th was — 1° and for the 25th — 2.5°, these l)einjr the

two coldest days of the year. The precipitation was much
below the normal, but the ground was well protected with

snow during the greater part of the month.

The month of March was warm and dry. The daily mean
temperature, viz., 39°, was nearly 10° above the normal,

and was 9.4° above that of March, 1893. The precipitation,

viz., 1.08 inches, was nearly 2 inches below the average.

April was also characterized by being unusually warm and

pleasant. The daily mean temperature, viz., 45.0°, was

about 2° above the normal. The precipitation, viz., 1.60

inches, was 2 inches below the average for that month.

There was a storm on the 8th giving 4 inches of snow, and

one on the 12th and 13th giving 2 inches. This was the last

snowfall of the season. April being so warm and dry,

farmers were enabled to get most of their land in condition

for planting, and some had planted potatoes, onions, mixed

forage crops, etc., by the 25th.

The mean temperature for INlay was about the average.

The mercury reached the freezing point several times. On
the morning of the 15th the minimum reading was 28°. The

precipitation was about normal, but most of it occurred

during the last week of the month. The dry weather during

the first two weeks of the month retarded the germination

of seeds and growth of plants. Frosts on the 15th and

22d injured those crops that were up, and damaged fruit,

especially on low lands. The frost of the 22d was the last

of the season.

The mean temperature for June, viz., 67.53°, was about

3° below the normal. The rainfall was 5 inches below the

average, and most of it occurred during the first and last

part of the month, while the middle was hot and dr}-. The

month was favorable for the growth of all crops. Haying

was quite general by the 15th.

The month of July was hot and dry. The daily mean

temperature, viz., 71.9°, was about 4° above the normal,

while the rainfall, viz., 1.60 inches, was nearly 3 inches
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lielow, and 1 inch below that for July, 1893. The absolute

maximum temperature was 98°, occurring on the 20th.

August was extremely dry. The mean temperature was

about normal, while the precipitation, viz., 32 inches, was

nearly 4 inches below.

The continued drought of July and August caused great

damage to farmers, seriously injuring crops, drying up wells

and springs, so that in many instances the water supply was

almost or entirely shut off.

The first frost of the season occurred on the 22d of August,

and slightly injured vegetation on low lands.

The mean temperature for September and October was

about 3° above normal, and the rainfall about normal. These

months were favorable for the ripening and harvesting of

crops.

The jnean temperature for November was about normal,

while the precipitation was 5 inches below. A trace of snow

fell on the 5th, which was the first of the season.

For December the mean temperature was about normal,

while the precipitation was slightly below.

The precipitation has not been sufficient to fill up the wells

and springs, and now there is a scarcity of water in many

localities.
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Summary of Meteorological Observations, 1894.

January^ February^ March, April.
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LIST OF excha;n'ges.

Reports and Bulletins of the United States Department of Agriculture,

Washington, D. C.

Keports and Bulletins of the Agricultural Experiment Sta^ons of the

United States.

Bulletins of the State Board of Agriculture, Boston, Mass
Bulletins of the Massachusetts Horticultural Society.

The American Cultivator, Boston, Mass.

The Holstein-Friesian Register, Boston, Mass.

Farm-Poultry Monthly, Boston, Mass.

Massachusetts Ploughman, Boston, Mass.

Kew England Farmer, Boston, Mass.

The Home and Mart, East Boston, Mass.

The American Nation, Boston, Mass.

New EnglaiKl Homestead, Springfield, Mass.

Farmers' Advocate, St. Albans, Vt.

Mirror and Farmer, Manchester, N. H.

New York Weekly World, New York, N. Y.
German Agricultural and Horticultural Journal (German) , New York,

N. Y.

American Agriculturist, New York, N. Y.

The Florists' Exchange, New York, N. Y.

Vick'3 Magazine, Rochester, N. Y.

The American Analj^st, New York, N. Y,
Naturalist Monthly Bulletin, Philadelphia, Pa.

The Practical Farmer, Philadelj)hia, Pa.

The Farm Journal, Philadelphia, Pa.

The National Stockman and Farmer, Pittsburgh, Pa.

Contributions from the Botanical Laboratory of the University of

Pennsylvania, Philadelphia, Pa.

Veterinary Magazine, Philadelphia, Pa.

Dorset Quarterly, Washington, Pa.

Chester County Village Record, West Chester, Pa.

Maryland Farmer, Baltimore, Md.
Baltimore Weekly Sun, Baltimore, Md.
Creamery and Dairy, Waterloo, Iowa.

The Agricultural Epitomist, Indianapolis, Ind.

The New Agricultural Era, Indianapolis, Ind.

The Clover Leaf, South Bend, Ind.
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The Orange Judd Farmer, Chicago, 111.

The Western Swineherd, Geneseo, 111.

Elgin Dairy Report, Elgin, 111.

The Dairy Messenger, Chicago, 111.

The Dairy World, Chicago, 111.

German Agricultural and Horticultural Journal, Chicago, 111.

Detroit Free Press (weekly), Detroit, Mich.

University Record, Ann Arbor, Mich.

Farmers' Home AVeekly, Dayton, Ohio.

American Grange Bulletin, Cincinnati, Ohio.

Journal of Columbus Horticultural Society, Columbus, Ohio.

The Louisiana Planter, New Orleans, La.

Hoard's Dairyman, Fort Atkinson, Wis.

Hospoda (Bohemian Journal), Omaha, Neb.

The Industrialist, Manhattan, Kan.

The Home and Farm, Louisville, Ky.

The Industrial American, Lexington, Ky.

Journal of the Elisha Mitchell Scientific Society, Chapel Hill, N. C.
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Ammonia, sulphate of, analyses of,

Ammonia, phosphate of, analyses of,

Ammouiated marl, analysis of,
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Anal3'ses, compilation of, .
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Apples, analyses of.
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Results of experiments,

Digestibility of the pentosans, .

Pentosans in foods tested, .

Pentosans in manure excreted,

Statement of digestibility,

Resume of results,

Double superphosphate, analyses of.

Dried blood, analyses of.

Eel-grass, analyses of,

English hay, analyses of,

Ensilage, apple pomace, analyses of.

Ensilage, corn, analyses of,

Ensilage, corn and soja-bean, analyses of.

Ensilage, millet and bean, analyses of,

Ensilage, oat and pea, analyses of.

Ensilage of Panicum miliacenm, analysis of.

Ensilage of Panicum cms-fialli, analysis of,

Excelsior feed, analysis of,

.

Exchanges, list of,

Farina, analysis of,

20

PAGE

434, 442

. 434

. 20, 75, 79, 434, 443

. 436

79, 113, 114,255, 431, 440

437, 445

13, 385, 390, 391, 394, 395,

423, 435, 444

391, 435

381, 423

. 423

242, 249, 255, 432, 441

429, 439

434, 443, 446

79, 456

. 78-87

. 86, 87

79

78

85

. 81-83

84

. 420

. 456

432, 441

. 458

146-174

165-174

154-156

157-164

148-160

150

175-188

179

. 180

180-185

. 186

276, 310, 421

276, 421

. 424

40, 41, 79, 90, 154, 430,439

. 437

79, 113, 114, 428, 438

113, 114, 428, 438

428, 438

. 428

428, 438

428, 438

. 436

476, 477

. 388



482 INDEX.

Feeding, a practical talk about, ....
Classification and composition of cattle foods,

Compounding of rations,

Digestibility of cattle foods,

Nutritive ratio.

Feeding calves for veal,

Daily food consumption, etc.,

Experiment explained, .

Financial results, .

Objects of experiments,

Summary of results,

Feeding experiments with milch cow
feed, new-process linseed meal,

hay and barley straw.

Analyses of fodder articles, .

Cost of fodder articles.

Description of experiment, .

History of cows, .

Object of experiment, .

Quality of milk produced,

Results,

Feeding experiments with milch cows (eflect o

quality of milk).

Analyses of fodder articles, .

Average results.

Cost of feed per quart of milk.

Cost of fodder articles,

Dailj^ fodder rations.

Daily feeding records, .

History of cows, .

Introduction,

Objects of experiments,

Plan of experiments.

Quality of milk produced,

Quantity and cost of milk produced.

Feeding experiments with steers.

Fifth feeding experiment with steers,

Analyses of fodder articles,

Cost of fodder ai'ticles, .

Daily fodder rations.

General description.

Reasons for the experiment.

Record of feed consumed.

Record of steers, .

Summary of cost of rations.

Summer soiling vs. pasture.

General summary of steer feedim

Cost of beef production.

Cost of daily fodder rations.

Cost of feed per pound of liv

Most economical rations.

Summer soiling vs. pasture,

PAGE

14-23

15

20

18

23

125-145

134-147

127

128-131

. 126

. 125

s : wheat bran, Buft'alo gluten

dry vetch and oats, soja-bean

experiments.

e weight.

f food on cost and

32-41

40

40

32-35

40

32

36

32

42-77

75

65-67

72-74

77

53

69-71

52

43

42

51

59-64

55-58

104-124

104-114

112-114

112

105

104

105

107

107-109

. 106

110, 111

115-124

121

117

118

117

123



INDEX. 483

Feed stnfls, American, tabic of digestibility of,

Felt refuse, analyses of.

Fertilizers, inspection of, .

instructions to dealers in,

law regulating sale of,

licensed, analyses of,

manufacturers of,

sent on, analyses of,

trade values of,

.

Field experiments, with corn,

with commercial phosphates

with forage crops,

with grass lands,

with oats,

with potatoes.

Fish, dry gi'ound, analyses of, .

Flat pea, analyses of, .

Floats, South Carolina, analyses of.

Fodder corn, green, analyses of,

Fruits, analyses of, .

Gelatine, analyses of , .

Germ feed, Chicago, analyses of,

Glucose feed, Richai'dson, analyses of.

Glucose refuse, analyses of.

Gluten feed, Buffalo, analyses of, 40, 41,75,

234,

79,

Gluten feed, Peoria, analyses of.

Gluten feed, Pope, analyses of, .

Gluten, golden, analyses of.

Gluten meal, analyses of.

Gluten meal, Chicago, analyses of.

Gluten meal, Iowa, analyses of, .

Gluten meal. King, analyses of, .

Goose manure, analyses of.

Grapes, analyses of.

Green sand marl, analyses of,

Guanos, analyses of, .

Gypse, analysis of.

Gypsum, analyses of, .

Hair waste, analysis of.

Hairy lotus, analyses of,

Hairy vetch, analyses of.

Hay substitutes, vetch and oats, peas and oats.

Hay, analyses of, 20, 40, 41

Hellebore, analyses of.

Hen manure, analyses of.

Hen-house refuse, analyses of.

Herds grass, analyses of.

Hominy, analysis of, .

Hominy feed, analyses of.

Hominy meal, analyses of.

Hop refuse, analyses of.

rAOB

459-460

. 421

323-375

. 332

330-332

342-375

324-341

375-380

. 327

256, 264-267

257-261

200-212, 262, 263

268, 209

204-207

200-212

384, 423

249, 429, 432, 439, 441

421

79, 114, 255, 428, 438

. 446-450

. 389

. 395

. 436

423, 437, 444

79, 112, 113, 154, 392, 394,

436, 444

79, 154, 393, 394, 396, 436

. 436

. 392

436, 444

79, 436, 444

394, 396

154, 391, 396, 436, 444

. 425

447-450

420

420

419

419

424

431, 441

432

88-91

54, 430, 439

458

425

425

255

388

443

435

423

,79

75,

90,



484 INDEX.

Horn shavinj?s, analyses of,
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Milk, analyses of,

Milk, condensed, analyses of,
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