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THE FORTY-FIRST ANNUAL REPORT

SECRETARY

BOARD OF AGRICULTURE.

To the Senate and House of Bejjresentatives oj the Commonwealth of

Massachusetts.

The year 1893, judging by the returns of crop correspond-

ents made to this office November 1, was hardly an average

one for profit to our farmers. The majority of correspond-

ents reported the season to have been either a poor season

or one not up to the average. Very few referred to it as

more than average. Much of this was due to the drought

of the early season, which cut many crops short, and much
to the slow sale of agricultural products.

Massachusetts Weather.

January, 1893, was a remarkably cold month, the average

deficiency in temperature l)eing 6°. The highest tempera-

ture was 60°, at Fall Kiver, on the 29th, and the lowest

— 23°, at Middleborough, on the 17th. The only colder

months during the past twenty years have been January,

1875, January, 1881, February, 1885, and January, 1888.

The precipitation was about one inch below the normal.

The prevailing wind direction was northwest, and the great-

est velocity, 88 miles an hour from the southeast, was at

Blue Hill, on the 2d.
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February was below the noraial in temperature, the aver-

age deficiency being slightly more than a degree. The high-

est temperature was 57°, at Lake Cochituate, on the 15th

;

the lowest— 11°, at Ludlow, on the 21st. Precipitation was

heavy and much above normal. The snowfall was remarka-

bly heavy, being 6 feet 6 inches at Monroe. The prevailing

winds were from the northwest, the highest velocity being

72 miles per hour.

The temperature departure for March was— 1.5°. The

highest temperature was 64°, at Plymouth, on the 24th, and

the lowest— 6°, at Lake Cochituate, on the od, and at Monroe
on the 9th. Precipitation and snowfall were both below nor-

mal. Prevailing winds were from the northwest, and the

greatest velocity was 61 miles per hour from the northwest,

at Blue Hill, on the 16th.

In April the average departure was— 1.5°. At Blue Hill

it was the coldest April since 1888. The precipitation aver-

aged about normal, but was unevenly distributed,— the

departure at Amherst being -(-1.32 inches, and at Cambridge
— 0.93 inches. Snow fell on the 7th and 8th to an averao-e

depth of 6 inches, but remained on the ground scarcely

twenty-four hours. Twenty-one inches was reported at

Monroe. The prevailing winds were from the northwest,

and the maximum velocity was 61 miles per hour from the

west, at Blue Hill, on the 5th.

The temperature for the month of May averaged very

nearly normal in eastern Massachusetts, and slightly below

in western sections. Light frosts were reported on the 7th,

8th and 9th, but no damage was done. The precipitation

was alcove normal and heavy in most sections, the average

departure being 4-l'31 inches. At most stations more than

half the rain of the month fell in the first six days. Consid-

erable damage was done by the rain of the 3d and 4th. No
severe thunderstorms occurred. Prevailing wind direction,

southwest and west.

The mean temperature for June was slightly below the

normal, and the precipitation, except on Cape Cod, was

also deficient. The latter part of the month was unusually

cool, owing to easterly winds. The rainfall averaged 3.20
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inches, or about an inch below the normal. Several lisrht

thunderstorms occurred. No high gales were noted, al-

though the wind movement was greater than usual. The
percentage of relative humidity was considerably above the

average for June.

In July the temperature varied but slightly from the nor-

mal, but the precipitation was decidedly deficient. Showers

were frequent, but little damage was done, and the rainfall

was light and unevenly distributed. On the 25th the mini-

mum temperature ranged from 40° to 54°, and a light frost

occurred at Taunton. Sunshine was considerably more than

average, only five cloudy days being recorded at Boston.

No violent windstorms were reported, although some dam-

age was done in various parts of the State during several

thunderstorms. The prevailing wind direction was west.

Hail occurred at Worcester on the 5th.

August will long be remembered as a month of numerous

storms of unusual severity. Thunderstorms were severe,

but not frequent. The storm of the 6th was almost a tornado

at Taunton, accompanied by severe hail, and at Lynn the

damage by lightning and flood was estimated at $75,000.

Severe storms occurred on the 20th and 24th, the maximum
wind velocity reaching 4(3 miles in the latter storm. The

storm of the 29th was prol^ably the worst August storm for

years. Although the loss of life and property in this section

did not approach that in the Southern States, many thousand

dollars' worth of damage was done in New England and the

northeast. The rainfiill was moderate, but the wind was

very severe, the extreme velocity being 75 miles at Boston at

4.12 P.M.

The temperature for the month showed an excess of from

1.1° to 1.7°. Precipitation was consideral)ly above normal

in the eastern portions of the State and nearly as much below

in the western. The prevailing wind direction was south-

west. Light frosts occurred at Great Barrinoton on the 14th

and at Adams on the 23d and 31st. Hail fell at Fitchburg

and Concord on the 7th.

The month of September had a temperature considerably

below the normal and the precipitation was also deficient.
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There were seven cyclones and nine anti-cyclones. The
storms were not severe, with the possible exception of the

thunderstorm of the 7th. The storm of the 29th was accom-

panied by liglit snow in the Berkshire Hills. Rain fell at

the same time and the snow melted in a very short time.

The last part of the month was unsettled, but no general

storms occurred. The prevailing wind direction was west-

erly. There were light frosts at Concord and Fitchburg on

the 3d, and killing frosts at Amherst on the 27th, 28th and

29th.

The temperature during the month of October was alcove

the normal in all portions of the State. The frosts were not

' as severe as usual during October and held oft' remarkably ; the

first killing frost did not occur until the morning of the 17th.

The precipitation was about normal or slightly above in

western and central Massachusetts, but a deficiency was

generally reported throughout the eastern district. Wells

and streams were very low during the first twenty days of

the month, but the copious rains of the 23d, 24th, 27th and-

28th relieved the drought to some extent. With one excep-

tion the storms of the month were not severe, and were of

short duration, as the number of rainy days will show. The

storm of the 14th was accompanied by high southerly gales,

but no great amount of damage was done. At Boston the

wind attained a velocity of 49 miles from the south during

that storm. The amount of cloudiness during the month

was much below normal ; sixteen days were practically

cloudless at the Boston station.

November was dry, with the temperature slightly above

the normal in the eastern part of the State and below in the

western part. The highest temperature occurred on the 2d

or 3d, generally on the latter date, and varied from 57° at

Monroe, in the northwestern part of the State, to 72° at

Vineyard Haven, in the southeastern part. The lowest was

on the 27th, and varied from 4° above zero at Monroe to 27°

above at Nantucket. Thus the range for the month was

unusually large. The precipitation was from 1|- to 2^ inches

below the average for the month in other years. It was well

distributed and came in lioht amounts throuo-hout the-
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month. The first snow of any amount occm-red in central

and western Massachusetts on the 4th. The fall ranged from

1 to 3 inches, but soon melted. It was general on the 15th,

and light falls were reported on the 20th and 22d in some

places. The greatest amount reported during the month was

14 inches at Monroe. In the hill districts from a trace to 3

inches of snow lay on the ground on the loth, but there was

practically none in any locality at the end of the month.

No report was received of injury to trees or roots by the

cold weather. Southwesterly winds prevailed except along

the immediate coast. The highest' velocity was generally on

the 28th, when 72 miles an hour was recorded at Blue Hill

Observatory.

December was wet and slightly cooler than the average.

The highest temperature occurred on the 25th, ranging

from 47° to 61°. The lowest was on the 14th, and was

from 10° above zero on the extreme southern coast to 18°

below in the interior ; making a monthly range even greater

than was experienced in November. The 4th was quite

warm along the coast, but generally the 25th was one of the

warmest Christmas days on record. At Taunton buttercups

and pansies were picked in the open air. The precipitation

was greatest in the eastern part of the State, but was every-

where above the average. From 8 to 20 inches of snow fell

along the coast and from 20 to 35 inches in the hill districts.

Except in sheltered places very little remained on the ground

after the 25th of the month. Very few reports of probable

damage by lack of snow covering were received. Consider-

able damage was done to fruit trees in eastern Massachusetts

by the ice storms of the 3d and 14th to 16th.

Crops of the Year.

June 1, most corresjjondents stated that the season was two

weeks later than the previous year, but aside from its late-

ness it was thought to coinpare favoral)ly with former years.

Stock generally wintered well. The bloom for apple trees

appeared to be below the average, but other fruit trees and

early berries had an unusually full bloom. Insects, particu-
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larly the tent-caterpillar, did not appear to be as numerous

as usual. The average prices paid farm help appeared to be

$20 per month with board and $35 per month without board,

while for day help $1.50 per day seemed to be the ruling })rice.

The first of July the acreage of Indian corn was reported

as practically the same as in former years, and though back-

ward it was of good color, and otherwise looking well.

Haying had just begun and the crop did not promise to be

more than an average, because of drought in the early

summer. Early potatoes had al)out the usual acreage and

were generally reported to be looking well, though somewhat

backward. Early-market garden crops made average yields

with good prices. Dairy products were about average in

quantity, with perhaps a slight change for the better in price.

Pastures were generally reported to be in good condition.

The jjeneral outlook for fruits and berries seemed to be o-ood,

though there was much complaint of apples not being up to

the average. No insects were reported as doing an unusual

amount of damage.

Correspondents reported August 1 that there had been

little serious damage to crops from insects during the month.

Corn promised to be a good crop, for though late it was

growing fast. On the whole an average crop of hay was

reported as secured in excellent condition, the weather hav-

ing been favorable for harvesting and the quality first class.

Early potatoes were a light crop, with the ruling price $1

per bushel. Late potatoes promised well, but were badly in

need of rain. Market-garden crops were generally reported

to be about average in yield and price, though Arlington

reported small and inferior crops and low prices. Peaches

promised well, pears fair and apples poorly. Berries gen-

erally yielded well. The majority of returns stated that

pastures were suffering from drought, though the condition

varied greatly in different localities. Rye was rather better

than an average crop.

September 1, the damage from insects during August

was reported to have been almost a minimum. Pasturage

was below average condition, especially in the western

portions of the State, owing to the long-continued drought.
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Rowen also suffered severely, the rains coming too late to

help it materially. Early fruits, with the exception of apples,

were a fair crop and late ones promised well until the severe

storms of the latter part of August. Apples were a very

short crop at best and at the close of the month appeared to

be nearly a total failure. Potatoes suffered severely from

drought and hardly promised an average crop. The yield of

market-garden crops was only fair but later ones promised to

be better. Corn was much damaged by the high winds and

an average crop was scarcely expected. Barley and oats were

full average crops, oats doing particularly well. Tobacco

suffered severely from drought both in yield and quality,

and it was thought that the crop would ftiU short of that

of 1892 in all respects. In general the month was not a

favorable one.

Indian corn was severely injured by the gales of August,

and the returns of October 1 did not show over a three-

fourths crop on the average. Rowen suffered severely from

drought and was far from being an average crop, generally

ranfyino- from lio;ht to very lioht. Fall feed was much im-

proved but was hardly in average condition. Fully the

averaije amount of fall seedino; had been done and was in

good condition. Stable manure seemed to be the main

reliance in fall seeding. Onions were hardly an average

crop, having suffered from drought and the attacks of mag-

gots. Potatoes, except in Barnstable County, were below

an average yield, but the quality was generally reported

good, and only five complaints of rot were received. Root

crops generally promised well, most correspondents speaking

of the prospect as good or excellent. The apple crop was

very light in all sections, and in many localities proved a

total failure. The drop of the early season aad the severe

gales of August were the principal causes of failure. Cran-

berries were a full average crop, and possibly a little above

avera'ge, the correspondent for Barnstable referring to the

crop as the largest ever harvested.

November 1, seventy-five correspondents reported root

crops to have been an average or more than average, and

twenty-six less than average. Nearly three-fourths of the
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correspondents spoke of farm stock as being in either

average, good or excellent condition. The returns of cor-

respondents indicated that in all but a very few localities

concentrated commercial feed stuffs were relied upon to help

out the fodder ration of the dairy stock. The general prac-

tice seemed to be to use corn meal, bran, shorts or middlings,

or a combination of two or more of these in conjunction with

cotton-seed meal, gluten meal, linseed meal or gluten feed.

Fall seeding was reported as in good condition generally.

Fifty-seven correspondents reported hay to have been among
the most profitable crops; thirty-five, potatoes; nineteen,

corn ; six, cabbage ; four, onions ; four, oats ; three, rye

;

three, tobacco. Thirty correspondents reported apples as

among the least profitable crops ; twenty-six, potatoes

;

twenty-five, corn ; five, cranberries ; four, tobacco ; four,

squashes ; four, cabbage ; three, onions ; three, rowen.

There was quite general complaint that the season had not

been an average one for profit. The majority of corre-

spondents reported the season to have been either a poor

one or one not up to the average. Very few referred to it

as more than an average.

Massachusetts Crop Reports.

The publication of monthly crop bulletins was continued

as in previous seasons, and six in all were issued (May-Octo-

ber), aggregating 148 pages of printed matter. Two thou-

sand copies of each issue were distributed. The bulletins

were made up as in the season of 1892. The only special

subject treated was :
" Numbers and values of farm animals

on farms and ranches, January, 1893," in Bulletin No. 1.

Also, as in 1892, this office co-operated with the New
England Weather Service in the issuing of weekly weather-

crop bulletins. The first was of date of May 9 and the last

of date of Septeml)er 2(3, twenty-one in all, representing an

aggregate issue of 42,000 copies.
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Publications.

The following publications were issued under the super-

vision of this office during the calendar year 1893 :
—
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Appropriations .
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Also, $100,000 was appropriated to be used in the exter-

mination of tlie gypsy moth. An appropriation of $165,000

for this work has been asked of the Legislature of 1894.

Nails for Markixg 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

(see page 429 of this vohmie), has been continued. The

annual appropriation of $100 for the supplying of these nails

has l)ecome insufficient and probably will have to be in-

creased another year. Nails in varying quantities have been

supplied, on application, to the cities of Marlborough and

Worcester, and the towns of Acton, Barre, Beverly, Boxford,

Carlisle, Falmouth, Framingham, Goshen, Hardwick, Little-

ton, Pepperell, Petersham, Wakefield, Westfield, Westford

and Winchendon. Since the work of supplying nails was

begun, Dec. 26, 1891, 2 cities and 32 towns have availed

themselves of the provisions of the act.

Gypsy Moth. (Ocneria disjjar.)

The Legislature of 1893 appropriated $100,000 for the

continuation of the work of exterminating this pest and the

report of the committee in charge will be found printed on

pages 262-302 of this vohmie. At the annual meeting Feb.

8, 1894, the following committee was elected to have charge

of the work of the present year : Messrs. E. W. Wood of

West Newton, Francis H. Appleton of Lynnfield, Wm. H.

Bowker of Boston, Augustus Pratt of North Middleborough,

F. W. Sargent of Amesbury and the Secretary.

Dairy Bureau.

No change has taken place in the personnel of the Dairy

Bureau, Their annual report to the Legislature (Senate

Document No. 8) will be found printed on pages 237-261

of this volume.

Agricultural College.

The report of the examining committee of the Agricultural

College will he found printed on pages 352-353 of this

volume.



xviii BOARD OF AGRICULTURE. [Pub. Doc.

Returns of Societies.

These returns will be found printed on pages 305-335 of

this volume. A summary is printed on page 385, contrast-

ing the totals of 1891, 1892 and 1893.

Farmers' Institutes.

The societies held one hundred and thirty-five institutes

in 1893. 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

1893 this office furnished speakers for eighty-four at an

expense of $1,097.17, an average of $13.06. For 1892 the

number was seventy-eight, at an expense of $662.39, an

average of $8.49. The increased expense was due to the em-

ployment of several specialists from outside the State. In

December, 1893, a pamphlet was prepared by this office,

for the use of officers of societies and institute committees,

containing the regulations of the Board of Agriculture con-

cerning the holding of farmers' institutes by the several

societies, with a list of available speakers and their subjects.

Abandoned Farms.

The act authorizing the State Board of Agriculture to col-

lect and circulate information relating to abandoned farms

was approved May 4, 1891.

A summary of the work of this office to date shows the

following results : Number of abandoned or partially aban-

doned forms reported to this office, 998 ; number of owners

or agents making reply to our inquiries, 678 ; number of

descriptions of property received, 400 ; number of owners

or agents not desiring to advertise in catalogue, 9S ; number

of owners or agents reporting farm sold in reply to our

request for description, 42 ; number of owners or agents re-

porting assessors or others to have been misinformed about

the property, 76 ; letters returned by post-office department

as unclaimed, 64.

The circulation of the first edition (3,000 copies) of the

descriptive catalogue of abandoned or partially abandoned

farms began Dec. 5, 1891. Requests for the catalogue came
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from nearly every State in the Union, and within two

months the entire edition was exhausted. About one-third

of the edition was sent to owners or agents of the prop-

erty described, to assessors, to members of the Board of

Agriculture and to officers of agricultural societies. The

remainder were sent or given only upon request.

The circulation of a second edition of 1,500 copies of the

catalogue began Feb. 1, 1892. Nine new descriptions were

included in this edition, making a total of 339. Requests

for the catalogue were received from time to time, until hy
the middle of September the edition became exhausted. The

distril)ution of this edition was very largely through requests

by mail and at the office.

In order to supply the demand for the catalogues it

became necessary to prepare a third edition, and the issue

of 2,000 copies of this began Nov. 26, 1892. The distri-

bution was made through request only, and by the first of

October, 1893, the supply was totally exhausted.

It having been decided to print a fourth edition, notice

was sent the last of September to each person having a

description in the catalogue with the request for a statement

if the form had heen sold ; and if it had not l)een sold if it

was desired to continue the description in another edition of

the catalogue. This request was in some instances made three

times. Up to November 17,, returns were received con-

cerning 349 of the 383 farms described in the third edition.

Of these, 108 were reported sold ; 53 owners wished to have

the description withdrawn, and 189 owners wished descrip-

tion continued in the fourth edition. Nothing was heard

concerning 33 farms. Of the 108 farms reported sold, 15 are

in Berkshire County, 3 in Bristol County, 1 in Essex County,

13 in Franklin County, 10 in Hampshire County, 11 in

Hampden County, 6 in Middlesex County, 1 in Nantucket

County, 6 in Norfolk County, 10 in Plymouth County, and

32 in Worcester County. Of the 53 forms withdrawn, 1 is

in Barnstable County, 7 in Berkshire County, 1 in Bristol

County, 1 in Dukes County, 6 in Franklin County, 4 in

Hampden County, 8 in Hampshire County, 3 in Middlesex

County, 2 in Norfolk County, 4 in Plymouth County and 16

in Worcester County. Several who wished description with-
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drawn stated that they expected to sell the farm at an early

date, and therefore did not wish the description continued,

while several others stated that they either expected to

occupy the farm themselves or to have it occupied by some

member of their family.

It was noticed that a large majority of the purdiasers of the

farms sold were of American parentage. Sixty-six purchasers

were residents of Massachusetts at the time of purchasing, 4

of Connecticut, 2 of New Jersey, 1 of New York, 1 of New
Hampshire, 1 of Rhode Island, 1 of Ohio, 1 of Nova Scotia,

1 of Illinois, 1 of Florida, while the residences of 29 were not

reported. Forty-four of the farms sold were reported

as sold for farming purposes, 3 for farming purposes and

poultry raising, 4 for poultry raising, 1 for poultry raising

and market gardening, 2 for sheep raising, 4 for summer

residences, 9 for homes, 3 for the timber on them, 5 as

investments, while the intentions of 33 purchasers were not

obtained. Seventeen additional descriptions were received

and incorporated as an additional addenda, making the total

number of farms descrilied 400.

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

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

average acreage, 86.61; total value of lands and build-

ings, $185,188,925 ; and average value of land and buildings,

$4,112.83. The total acreage of the 400 forms advertised

in the catalogue is 44,268^^; average acreage, 110.67 ; total

amount asked for the farms, $659,975, and average amount

asked for the farms $1,649.94. The total acreage of the

108 farms reported sold is 10,324, or an average acreage

of 95.51. The 108 farms sold for a total of $175,^300, or an

average of $1,623.15. One farm sold for $250, 1 for $300, 2 for

$325 each, 3 for $400 each, 2 for $450 each, 4 for $500 each,

7 for $2,000 each, 2 for $2,200 each, 3 for $2,500 each, 1 for

$2,700, 1 for $2,750, 5 for $3,000 each, 2 for $3,500 each,

1 for $3,600, 1 for $4,100, 2 for $4,500 each, 1 for $4,600,

1 for $4,800, 2 for $5,000 each, 1 for $6,000, while the

prices of the remainder ranged from $500 to $1,800. In

size, 1 was a farm of 4 acres, 1 of 6 acres, 1 of 7 acres, 1 of

10 acres, 1 of 11 acres, 1 of 1 5 acres, 2 of 16 acres each, 4

of 200 acres each, 1 of 220 acres, 2 of 225 acres each, 1 of
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230 acres, 1 of 250 acres, 1 of 263 acres, 2 of 280 acres

each, while the remainder ranged from 18 to 175 acres.

Fifty-two were 100 acres or over.

As the appropriation of $2,000 made in 1891 expired by

limitation Jan. 1, 1893, a further appropriation of $1,000

was asked of the Legislature of 1893 for the continuation of

this work and freely granted; $280.78 only of this appro-

priation has as yet been used. The only expenses incurred

in this work have been for printing and postage, and the

total cost of the 8,500 copies of the catalogue (four editions)

has been $1,422.28.

Two thousand copies of the fourth edition were issued

Nov. 5, 1893, and 1,000 copies remain undistributed.

It is, of course, difficult to determine just what advantages

will result, but it is believed quite generally that this eftbrt

to secure the reoccupancy of our al)andoned or partially

abandoned farms has met not only with an appreciative

reception, but that the results will be to the advantage of

the State.

Scales of Points.

The Board, at the annual meeting of 1893, voted "That
in awarding premiums, especially on live stock, vegetables

and fruits, there shall be estaljlished by this Board a scale of

points, which shall be adopted l)y all the societies, so that

there shall be a uniform standard throughout the State ;

"

also "That in the judging of all live stock, vegetables and

fruit each society shall employ an expert or experts," The
executive committee took hold of the matter and scales of

points for judging vegetables (illustrated by cuts of types),

fruits, horses, sheep, swine, poultry and Aberdeen-Angus,

Ayrshire, Devon, Dutch Belted, Guernsey, Hereford,

Holstein-Friesian, Jersey and Shorthorn cattle were pre-

pared and furnished the several societies for use at their

fairs of 1893. It is believed that Massachusetts has taken'

the lead in this matter and that no other State Board of

Agriculture has similar requirements.

A lecture on "Judging animals by scale of points " was

delivered by Dr. Geo. M. Twitchell of Augusta, Me., at the

public winter meeting of the Board at Great Barrinijton.
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It was followed by profitable discussion, a horse being

brought upon the platform and scored by the doctor in the

presence of the audience. The lecture and discussion fol-

lowing will be found printed on pages 90-114 of this volume.

Dr. Twitchell has also presented this subject to several

societies at institutes this winter and also has engagements

for the future.

Agricultural Directory.

A directory of the agricultural organizations of the Com-
monwealth, with officers for 1894, has been prepared, and

will be found printed on pages 399-413 of this volume.

Library.

The library in the office has increased very rapidly the

past few years through exchange and by purchase. The

library is essentially a reference library and is of great use

to the office. The secretary, under an order of the Board, has

appointed his first clerk, Mr. F. H. Fowler, librarian and

curator, and a determined effort will be made the present

year to thoroughly overhaul, classify and catalogue the many
valuable l)ooks and pamphlets in order that they may become

readily accessible and consequently much more valuable for

reference.

Analytical and Synoptical Index.

The Legislature of 1893 passed a resolve authorizing the

secretary of the Board of Agriculture to " cause to be

electrotyped, printed and bound for distribution, five thou-

sand copies of a synoptical and analytical index to the fifty-

two annual volumes of the 'As-riculture of Massachusetts.'
"

In accordance with this resolve, an index of 301 pages was

prepared by Mr. F. H. Fowler, first clerk in the office,

' after months of close and continuous application. It was

prepared for the convenience of officers and librarians of

agricultural institutions and organizations, and particularly

for those who have preserved a full set of the volumes

indexed. The first copies of the index were received from

the printers in December, 1893.
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Meetings of the Board.

The public winter meeting of the Board for lectures and
discussions was held at Great Barrington, Dec. 5, 6 and 7,

1893. The attendance was unusually large and the meeting

was in all respects a good one. The lectures and discussions

will be found printed on pages 28-194 of this volume. A
special Inisiness meeting of the Board was held at Great

Barrington Dec. 5, 1893, an account of which will l)e found

printed on pages 11-19. The annual meeting of the Board

for the transaction of business was held at the office of the

secretary, Feb. 6, 7 and 8, 1894, and the minutes thereof,

reports adopted and essays read will be found printed on

pages 339-395 of this volume.

Organization of the Board.

At the annual meeting of 1894 the Board adopted a new
set of by-laws, regulations and recommendations, and resolved

itself into eight standing committees. Six specialists were

also elected. The full text of the by-laws, etc., with the

statute laAvs governing the Board of Agriculture and the

agricultural societies, will l>e found printed on pages 421—

455 of this volume. The roster of the Board and its

committees for 1894 will be found printed on pages 399—

400 of this volume.

Changes in the Board.

During the past year the following changes have taken

place in the personnel of the Board : His Excellency Wm.
E. Russell, a member ex officio for three years, ceased to be

governor and consequently a meml)er of the Board of Agri-

culture. Prof. N. S. Shaler of the Martha's Vineyard

Society, after five years of service, resigned on account of

press of other public duties. Messrs. J. D. W. French of

the Bay State Society, Henry S. Russell of the Massachusetts

Society for Promoting Agriculture and W. W. Rawson of

the Middlesex Society retired because their societies had

ceased to comply with the conditions for representation on

the Board made necessary by the statutes, — Mr. French

after one year of service, Mr. Russell after two years of
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service, and Mr. Rawson after six years of service. The

following gentlemen retired from the Board because of the

expiration of their term of service : Elbridge Cushman of

Lakeville, an appointee of the governor, after three years of

service ; Chas. A. Mills of the Berkshire Society, after three

years of service ; Dr. Wm. Holbrook of the Eastern Hamp-
den Society, after six years of service ; C. F. Fowler of the

Hampden Society, after three years of service ; E. C. Clapp

of the Hampshire, Franklin and Hampden Society, after

three years of service ; A. J. Bucklin of the Hoosac Valley

Society, after three years of service ; J. H. Rowley of the

Housatonic Society, after six years of service ; L. S.

Richards of the Marshfield Society, after three years of

service ; and Wm. W. Mcintosh of the Nantucket Society,

after one year of service. Death claimed no members dur-

ing the year.

Cattle Commissioners.

The annual report of the State Board of Cattle Commis-

sioners, including a paper on "Tuberculosis in Cattle," by

the secretary, Charles P. Lyman, F.R.C.V.S., will be found

printed on pages 195-235 of this volume.

Farmers' Congress.

A report of the National Farmers' Congress at Savannah,

Ga., Dec. 12-14, 1893, by Hon. Daniel Needham, Delegate

at Large, will be found printed on pages 414-418 of this

volume.

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

Boston, March, 1894.
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MEETINGS OF THE EXECUTIVE COMMITTEE OF

THE BOARD.

Boston, March 23, 1893.

Voted, To grant the requests of the Housatonic and East-

ern Hampden Agricultural Societies to be excused from em-

ploying experts to judge live stock, fruits and vegetables at

their fairs in the year 1893, on the ground that judges had

been appointed and lists of premiums and names of judges

had been printed before the annual meeting of the Board.

Voted, That the secretary be instructed to communicate

with Hon. John E. Russell, former secretary of the Board,

requesting his portrait to be hung in the office of the Board.

Voted, That the matter of a scale of points for judging

fruits be referred to Mr. E. W. Wood, with instructions to

secure the assistance of two experts in making up a scale ;

and that the matter of a scale of points for judging vegeta-

bles be referred to Mr. W. W. Rawson, with instructions

to secure the assistance of two experts in making up a scale,

for use by the several incorporated agricultural societies in

judging and awarding premiums ; and that Messrs. Wood
and Rawson report the result of their work to the executive

committee at a future meeting.

Voted, That the secretary be instructed to prepare a state-

ment of the cases of the Massachusetts, the Bay State, and

the Middlesex Societies, and request the Governor or the

Secretary of the Commonwealth to ask the opinion of the

Attorney-General as to the right of these societies, under

the law, to representation on the Board of Agriculture. The

secretary to report to the executive committee at a future

meeting.
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Voted, That Mr. Francis H. Appleton be requested to pre-

pare a bill embodying his ideas of the changes that should

be made in the law regulating the distribution of the State

bounty to the incorporated societies.

Voted, That the secretary correspond with the secretaries

of the several societies and ascertain what subjects the soci-

eties would like to have discussed by the speakers in the cir-

cuit of institutes for 1894: ; also the speakers desired by the

several societies.

Boston, June 8, 1893.

Voted, That the executive committee decline to grant the

petition of the Barnstable County Agricultural Society to

be excused from employing experts as judges at the 1893

fair of the society on account of expense to the society. The

committee believes that the expense incurred need not be

large, as the rule of the Board does not forbid the employ-

ment of experts within the limits of the society.

Mr. Wood, for the committee to whom was referred the

matter of a scale of points for judging fruits, reported a

scale of points ; which was adopted by the committee.

Voted, That the secretary make a list of men suitable to

act as experts in the different classes in which the Board re-

quires experts, including the names suggested by the mem-
bers of the Board, with such additions as may be suggested

by the members of the executive committee, and send a copy

of the list, when completed, to the secretaries of the several

societies.

Boston, June 15, 1893.

Mr. Raavson, for the committee on scale of points for judg-

ing vegetables, reported that he was not ready to submit a

copy of the report.

Voted, That the committee have further time, and that it

is hereby instructed to present the secretary with a copy of

the proposed scale of points for vegetables, with illustrations
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of the true type of the ditferent kinds, and that the secre-

tary be instructed to submit the same to the meml)ers of the

executive committee for their approval ; which was done,

and the scale presented was adopted by the committee.

Voted, That the scale of points recommended by the asso-

ciations of breeders of the different breeds of thoroughbred

cattle be adopted by the committee, and that the scale of

points for Shorthorns and Herefords recommended by the

New York State Agricultural Society in 1861 be adopted

for those breeds.

Voted, That the scale of points for judging horses used

by Dr. Geo. M. Twitchell of Maine be adopted by the com-

mittee.

Mr. K.AWSON" presented a scale of points for judging swine
;

which was adopted by the committee.

The secretary presented a scale of -points for judging

sheep ; which was adopted by the committee.

A scale of points for judging poultry was presented.

Voted, That no scale of points be established by the Mas-

sachusetts State Board of Agriculture, but it is recom-

mended that poultry premiums be awarded in accordance

with the American standard of perfection, as adopted by the

American Poultry Association, George E. Peer, secretary,

Rochester, N. Y., and that societies not having access to

the above-named standard may use the scale of points pre-

sented to the committee.

Voted, That the secretary be instructed to notify the sec-

retaries of the several agricultural societies that they are

excused from employing experts for judges in all classes for

which a scale of points is not provided by the executive

committee.

Voted, That the chairman be instructed to report to the

Board on the matter of the order of colors to be used in
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designating premiums in accordance with the facts that ap-

pear from the correspondence with other State boards and

societies.

Boston, June 27, 1893.

The executive committee this day excused the Union

Agricultural and Horticultural Society, on its request, from

employing experts as judges in the several classes at the

fair of the society for the year 1893, the reason for the ex-

cuse being that the society had appointed the judges at its

annual meeting in December and had printed a list of such

judges in the society's transactions previous to the annual

meeting of the Board at which the rule requiring the em-

ployment of expert judges was adopted.

Boston, Sept. 13, 1893.

The executive committee this day excused the Middlesex

North Agricultural Society from employing experts as judges

at the fair of the society for the year 1893, for the same

reason that the Union Agricultural Society was excused on

June 27, 1893.

Boston, Oct. 5, 1893.

The executive committee this day appointed the secretary

of the Board of Agriculture delegate of the Board to the

agricultural congresses of the World's Columbian Exposi-

tion at Chicago during the week beginning Oct. 16, 1893.

Great Barrington, Dec. 5, 1893.

Voted, That Mr. William Bancroft, at his request, be ex-

cused from preparing an essay on " Sheep on our Western

Hills" for the next annual meeting of the Board, and that

he prepare an essay, instead, upon "The Pleasures of

Farming,"

Boston, Dec. 15, 1893.

Voted, To refer the reports of the delegates to the fiiirs

of the agricultural societies to the secretary, that he may
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examine them and prepare an abstract containing the essen-

tial points to be presented to the annual meeting, as was

done last year.

Voted, That the secretaries of societies be required to cer-

tify to the holding of the three institutes required l)y the

Board each year on blanks to be furnished by the secretary.

To aid in carrying out the spirit of former requirements

of the Board in relation to institutes, the executive com-

mittee instructed the secretary to print in pamphlet form the

requirements of the Board relative to the holding of insti-

tutes, and include therewith a list of speakers and subjects

available for institute work, and send copies to officers of

societies and institute committees, with the request that they

select subjects, speakers and dates for the three institutes

required by the Board, and notify the secretary of the Board

as early as possible, that he may have sufficient time to ar-

range with the speakers chosen.
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SPECIAL MEETING OF THE BOAKD OF AGKICULTURE

AT GREAT BARRINGTON.

Great Baerington, Mass., Dec. 5, 1893.

The Board of Agriculture met at the town hall, Great

Barrington, Tuesday, Dec. 5, 1893, at 9.50 o'clock in the

forenoon, in conformity with the vote of adjournment at the

last annual meeting, with the exception that the Board met

in the forenoon instead of in the evening. The Board was

called to order by Hon. James S. Grinnell, who presided.

Present : Messrs. Appleton, Bancroft, Barton, Bursley,

Cook, Cruickshanks, Damon, French, Goodell, Grinnell,

Harwood, Hartshorn, Hersey, Newhall, Pratt, Reed, G. C.

Rowley, J. H. Rowley, Sargent, Shaw, Ward, Warren,

West and Wood.

The secretary read from the proceedings of the last annual

meeting, and suggested that the executive committee report

upon the standing of the Bay State Agricultural Society and

other societies.

Mr. Wood, chairman of the executive committee, read the

statement of facts upon which the opinion of the Attorney-

General was based, and also the opinion itself.

President H. H. Goodell moved that the legislative com-

mittee be instructed to petition the Legislature for such

a provision of law as will enable the Massachusetts So-

ciety for Promoting Agriculture to be represented on the

Board.

Mr. Hersey seconded the motion, spoke of the early

work of the Massachusetts Society in the formation of agri-

cultural clubs and societies, and referred particularly to the
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formation of a farmers' club in Hingham in 1814, with six-

teen members, that continued to hold meetings until 1830,

stating that the records of this club and a copy of the circu-

lar sent out by the Massachusetts Society are deposited in

the library (5f the Hingham Society. Mr. Hersey also

spoke of the present work of the society.

Mr. Grixxell said that, judging by his knowledge of the

work of the society, no agency had done more for the pro-

motion of agriculture.

The motion of President Goodell was then put and unan-

imously carried.

Mr. Appletox, one of the trustees of the society, pre-

sented the thanks of the society, informally, for this action

and expression of good Mdll.

On motion of Mr. Hersey—
Voted, That the opinion of the Attorney-General be ac-

cepted and spread upon the records, and also that a copy be

sent in pamphlet form to each society as a guide for future

reference.

The secretary made personal application to the Governor

to obtain the opinion of the Attorney-General, which he

kindly consented to do, and the following statement of facts

was furnished by the secretary for the use of the Attorney-

General in forming an opinion :
—

Statemext of Facts.

At the auniial meeting of the State Board of Agriculture, Feb.

1, 1893, it was—

Voted, That the executive committee be instructed to investi-

gate the standing of the Bay State Agricultural Society and other

societies, and report at the next public winter meeting ; and that

the committee be autliorized and instructed to take proper means

to get the opinion of the Attorney-General in the matter.

The law px'oviding who shall constitute the Board of Agricult-

ure is Public Statutes, chapter 20. The law regulating the pay-

ment of bounty to agricultural societies is Public Statutes, chap-

ter 114.

The Massachusetts Society for Promoting Agriculture has had
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a representative on the Board of Agriculture ever since its organ-

ization in 1852. The society received State bounty continuously

until and including the year 18G0, when it voluntarily relinquished

it, on the ground of the excessive expenditures caused by the war

of the rebellion. The society has not received State bounty since

1860, and has held no fairs or exhibitions since that date. The

society reported its transactions to the Board of Agriculture each

year until and including 1879, and reported the amount of its per-

manent fund or capital stock until and including 1882. Since

1882 no returns or transactions have been rendered to the Board

of Agriculture. In the year 1866 the Legislature (chapter 189,

section 2, Acts of 1866) provided that " Any agricultural society

publishing its transactions and making its returns to the secretary

of the Board of Agriculture as provided in chapter 66, section 5,

of the General Statutes, should be entitled to a delegate to said

Board under the provisions of chapter 16 of the General Stat-

utes." . . . Said section 2 of chapter 189, Acts of 1866, was re-

pealed by chapter 128, Acts of 1869.

The Bay State Agricultural Society held its first fair in 1886.

It held no fair in 1887, and first made return to the State Board

of Agriculture for the year 1888, stating its capital stock or money

invested to be $2,177.16. It held a fair that year at Springfield.

The society made returns for the year 1889 and received bounty

to the amount of $400, predicated on the fair of 1888. It held a

fair in 1889 in Boston. The society made returns for the year

1890. It held no fair that year, but received bounty to the amount

of $600, predicated on the fair of 1889. Made returns for the

year 1891, but held no fair and received no bounty. The society

made returns for the year 1892, but held no fair and received no

bounty. The society elected a delegate to the Board for the year

1887, and has been represented on the Board since that year.

The Middlesex Agricultural Society is one of the oldest socie-

ties and was among those that were represented at the organiza-

tion of the Board of Agriculture, having the requisite capital stock

and having had a delegate on the Board ever since. It has held

fairs annually and received bounty until 1889, Avhen it held no

fair, but received bounty predicated on the fair of 1888. It held

no fair in 1890 and received no bounty. In the year 1891 it held

a fair, but received no bounty. In the year 1892 it held no fair,

but received bounty predicated on the fair of 1891. The Middle-

sex Society has made annual returns to the present time.

The Bay State Agricultural Society was incorporated in 1886.

This society had originally (1888) invested as capital stock, $2,177 16

This society had in January, 1893, invested as cajiital stock, 343 48



U BOARD OF AGRICULTURE. [Pub. Doc.

The Middlesex Agricultural Society was incorporated in 1803.

This society had originally (1853) invested as capital stock, $3,000 00

This society had in January-, 1893, invested as capital stock, -

The Hampden Agricultural Society was incorporated in 1844.

This society had originally (1853) invested as capital stock, $4,860 00

This society had in January, 1893, invested as capital stock, 794 79

The Hampshire Agricultural Society was incorporated in 1814.

This society had originally (1853) invested as capital stock, $3,255 26

This society had in January, 1893, invested as capital stock, 2,650 00

The Hampshire, Frankliu aud Hampden Agricultural Society

was incorporated in 1818.

This society had originally (1853) invested as capital stock, $8,141 29

This society had m January, 1893, invested as capital stock, 1,877 20

The Highland Agricultural Society was incorporated in 1859.

This society had originally (1853) invested as capital stock, $2,262 00

This society had in January, 1893, invested as capital stock, 1,100 00

Letter from the Governor transmitting the Opinion of the

Attorney-General.

Boston, Oct. 4, 1893.

Hon. Wm. R. Sessions,

Secretary, Board of Agriculture.

Dear Sir :— I have received from the Attorney-General his

opinion on the questions recently submitted by me to him as to the

status of certain agricultural societies aud their right to represen-

tation on the Board of Agriculture. I enclose a copy of his

opinion.

Very truly yours,

[Signed] "Wm. E. Russell.

Opinion of the Attorney-General.

Sept. — , 1893.

To His Excellency the Governor.

I have to reply as below to your request for my opinion upon

the questions raised iu relation to the rights of representation of

certain agricultural societies in the Board of Agriculture. The

statutes bearing upon the subject are more or less complicated aud

confused, aud are diMicult of construction, but upon careful con-

sideration I am satisfied that the conclusions stated below embody

the only practicable and intelligible construction which can be put

upon them. I will state the matter somewhat more fully than

might otherwise be necessary in order, if possible, that the whole
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case mny be fully understood, with a view to any changes in the

law which may be thought necessary or desirable. I do not under-

stand tliat section 11 of chapter 114 of the Public Statutes is ma-

terial in the case of either of these societies now in question, and

I have dealt with the matter only in view of such provisions as

seem to be applicable to them upon the statement of facts pre-

sented by you, which of course I assume to be correct and sulii-

ciently full for the purpose.

By sections 1 and 6 of chapter 114 of the Public Statutes the

right of any society to receive any bounties in a particular year

depends upon having awarded and paid the same amount in pre-

miums and complied with all the requirements of law and the reg-

ulations of the Board during the preceding year.

The right of any society to representation on the Board in a

particular year depends upon its title to receive bounty in that

year. Section 2, as now amended, and section 5 require each

society to make the proper return, on or before the 10th of Jan-

uary in each year, of the facts which show whether it is or is not

entitled to a payment of bounty in the following October ; and

the theory of the law undoubtedly is that between the 10th of

January, when these returns are supposed to be in, and the first

Wednesday of P^ebruary, when new members take their seats in

the Board, the title to representation in the Board shall be deter-

mined, by and upon the returns.

It thus appears that the riglit of each society to representation

on the Board must be determined at the time when the new mem-
bers take their seats, on the first Wednesday of February, accord-

ing to what the society has done or omitted to do during the

preceding year, as shown by its returns. And as the provision

of section 1, that no society shall receive any larger bounty in any

year than it has awarded and paid in premiums during the preced-

ing year, and of section 6, that a society which neglects in any

year to comply with the requirements of law or regulations of the

Board shall not be entitled to bounty, are expressed in prohibitory

language, I think they must be construed as peremptory conditions

of representation in the Board, failure to comply with any of

which forfeits the right of representation.

The question has been raised whether the application of the

bounty or its equivalent, for the general purpose of the encour-

agement or improvement of agriculture or manufactures, under

the permission of section 7, is not an equivalent for the earning

of a bounty, so as by itself to entitle a society to representation.

I do not think tlie statute can be so construed. The provision

that no society shall receive a larger bounty than it has awarded
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and paid in premiums during the preceding year was a special

enactment by chapter 258 of the Acts of 1870, passed while sub-

stantially all the other provisions of the law were and had been in

force at least for some years ; and this clearl}^ indicates the pur-

pose of the Legislature that the right to bounty shall depend ab-

solutely upon the award and payment of premiums during the

preceding year; and, as has already appeared, the right of repre-

sentation in the Board depends upon the right to bounty. The

requirements of section 7, to apply the bounty to the general en-

couragement or improvement of agriculture or manufactures if it

is not offered in premiums, is undoubtedly binding upon every

society ; but while compliance with it fulfils the obligation of that

section, it does not necessarily entitle a society to representation

in the Board, as the bounty is not received, and therefore cannot

be expended, until October, while the right of the society to rep-

resentation in that year depends upon its having offered and paid

in premiums during the preceding year an amount equivalent to

the bounty. In other words, under section 7 a society may apply

a bounty either in premiums or to the general encouragement or

improvement of agriculture or manufactures ; but the latter ap-

plication of it would not entitle the society to representation in

the Board during the succeeding year, while the former applica-

tion of it would if the other requirements were fulfilled.

The question is raised also whether the requirement of section 1

of chapter 114, of an invested capital of $1,000, is satisfied if

a society has ever had and invested a capital equivalent to that

amount. Section 1 provides that two classes of societies shall be

entitled to bounty while complying with the other requirements,

namely, societies which were entitled to bounty before May, 1866,

of which $1,000 capital was then as now a condition, and other

societies whose grounds are not within twelve miles of any others,

which have raised and invested the same capital. As by section

1 the bounty is to a certain extent measured by the capital, and

as the reasons for requiring a capital seem to apply alike to all

societies, it appears to me that this requirement applies to all. I

think the reason of this provision, if not the language, can be

satisfied only by an actually existing investment of capital of that

amount at the time when the question of the right of the society

to representation arises, and that a previous investment of such

capital, which has been expended or lost, does not fulfil this re-

quirement, the purpose of which seems clearly to be to require an

existing and invested capital of at least $1,000 as a sort of guar-

antee that the society is doing or is prepared to do some actual

work in the cause of agriculture.
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I understand also that the question is raised whether a member
taking his seat in the Board on the first Wednesday of February,

by virtue of what his society has done and returned during the

preceding year, is entitled to serve during the full term of three

years, or whether his membership may be terminated during that

time by the failure of his society to continue entitled to bounty

;

and that I am desired to express an opinion upon this question.

Section 2 of chapter 20 of the Public Statutes provides that per-

sons appointed shall hold their offices for three years, and provides

for the filling of vacancies " in the same manner," namely, by the

Governor and Council, or by the societies. As the right to bounty

in any year depends on what the society has done during the pre-

ceding year, and as the right to membership in any year depends

upon the title of the society to bounty in that year, and as the

title both to bounty and to membership accrues year by year, if it

accrues at all, and has to be shown by the returns of the society

on or before the 10th of January in each year, I am of the opinion

that a society which does not show by its returns on or before Jan-

uary 10 that it is entitled to a payment of bounty in the following

October is not entitled to representation in the Board on or after

tlie first Wednesday of February following ; and therefore that

the membership of a representative of a society which does not

show by its returns on or before the 10th of January that it is

entitled to a payment of bounty in the following October ceases

on the first Wednesday of February following the making of or

the omission to make the return ; subject, however, to be rein-

stated within the period of three years, if the society within that

time acquires the right to bounty in accordance with the require-

ments of the law as here stated.

Applying these conclusions to the particular cases now in ques-

tion, as they appear by the statement of facts furnished me, I am
of the opinion that the Massachusetts Society for Promoting Agri-

culture is not at present entitled to representation in the Board,

as it did not offer or pay any premiums last year, nor make any

returns as required by law ; that the Bay State Agricultural Soci-

ety and the Middlesex Agricultural Society are not at present

entitled to representation, as they awarded and paid no pi'emiums

last year, and therefore did not become entitled to receive

any bounty this year, and as their returns do not show the

requisite capital. As to the Hampden Society, its return fails to

show the requisite capital. The returns of the Hampshire,

the Hampshire, Franklin and Hampden and the Highland Society

show the necessary capital.
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This disposes of all the questions raised in any case on the

statement of facts before me.

Very respectfully, your obedient servant,

A. E. PiLLSBURT,

Attorney- General.

The secretary called attention to the appointment of a

special committee at the last annual meeting to codify the

rules and regulations of the Board and all existing by-laws,

etc., and read a letter bearing upon the report of the com-

mittee, from the chairman, Mr. Bowker, who was detained

from the meeting by sickness.

]Mr. French of the special committee presented the report

of the committee, in print.

Mr. Shaw moved that the report of the committee be

accepted and that each article be taken up and considered

;

which motion was carried.

After the report of the committee had been duly con-

sidered and various portions of it had been approved, it was,

on the motion of Mr. Goodell—
Voted, That the report l)e referred back to the committee,

and that the secretary and Messrs. Wood and Varnum be

added to the committee, with instructions to report at the

next annual meeting.

The Chairman spoke of the loss of Mr. Yerrinton and of

his valuable work as stenographer of the Board, and said

that it seemed to him proper that the Board should recognize

his decease, and he therefore offered the following reso-

lutions :
—

Resolved, That in the death of Mr. J. M. W. Yerrinton, the

official stenographer of the Board, who has from the first and

during the last thirty years reported the proceedings of the Board

at the annual public winter meeting with great skill and singular

exactness, the community has lost a most valuable citizen and the

Board of Agriculture a faithful servant and genial friend, and that

his careful, painstaking work has endeared him to every member

of this Board.

Resolved, That this resolution be spread upon the records of the

Board and that a copy be sent by the secretary to the family of

Mr. Yerrinton.
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Mr. Francis H. Appletox stated that he attended the

funeral as a member of the Board of Agriculture.

The secretary spoke of the accuracy and carefulness of

Mr. Yerrinton ; and the resolutions were unanimously

adopted.

Voted, To adjourn until after the afternoon discussion.

The Board met after the afternoon discussion, as per

adjournment, and the secretary called attention to tlie time

for the adjourned meeting, Tuesday evening, Dec. 5, 1893,

as voted at the annual meeting, and at his suggestion the

Board voted to ratify the proceedings of the forenoon

meeting.

The meeting was then formally adjourned.





PUBLIC WINTER MEETING

BOARD OF AGRICULTURE,

GREAT BAEEIKGTOI^.

• December 5, 6 and 7, 1893.





PUBLIC WINTEE MEETING OF THE BOAED,
AT GREAT BARRINGTON".

The annual public winter meeting of the Board was held

in the town hall of Great Barrington, beginning on Tues-

day, December 5, and continuing through the two following

davs. There was a laro:e attendance, and the g-eneral feeling

was that the interest of the meeting had been greater than

usual.

The forenoon was devoted to a business meeting of the

Board. In the afternoon, at half-past 2 o'clock, Mr. H. A.

Barton, Jr., of Dalton, called the meeting to order and

invited the Eev. I. S. Hartley, D.D., of Great Barrington,

to offer prayer.

Mr. Barton. A welcome will now be extended to the

members of the State Board and to the farmers of the State

by Hon. J. H. Rowley, delegate from the Housatonic Agri-

cultund Society.

ADDRESS OF WELCOME.

BY HON. J. H. BOWLET, EGRBMONT.

Gentlemen of the State Board of Agriculture : We have

met in this place in response to an invitation from the

Housatonic Agricultural Society. Associated with the

Board and the Housatonic Society, it is my privilege, as well

as pleasure, to extend to you a cordial welcome to Southern

Berkshire.

Nine years have come and gone since the State Board of

Agriculture met in this room. As it was the first meeting

ever held in this locality, its object and purpose being

imperfectly understood, the meeting was not as well at-
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tended by the farmers of the Housatonic Valley as it should

have been. The meeting, however, was productive of much
good. The seed then sown did not fall upon barren soil.

It took root, germinated and grew, the fruit of which was

the awakening of a deeper interest among the farmers,

causing them to think, study and act, by way of experi-

menting in growing crops, stock, etc., stimulating the

Housatonic Society to greater activity. A new impetus was

given to agriculture which gradually worked a departure

from the old, rutty, slipshod way of farming, and resulted

in a more scientific, systematic and better mode.

The ancient preacher, when he had come before a distant

congregation, asked, *' For what intent hath ye sent for

me?" So the pertinent inquiry might be made by the

Board, *' Why have you requested this meeting to be held

in Great Barrington ?
"

Here I may be allowed to say a few words in explanation

of the object and purpose of what is termed the public win-

ter meeting of the Board. The Massachusetts Legislature

annually makes an appropriation of money to be expended

by or under the direction of the State Board of Agriculture,

for disseminating useful information in agriculture, by means

of lectures or otherwise. To that end these meetings are

held in the country, among the people, more in touch with

the farmers, in the month of December, annually, and are

open for all to attend and participate in the discussions

which follow the lectures. When sufiicient accommodations

are afforded, practice and theory are combined, as in the

present butter exhibit, and the illustrating the utility of the

scale of points in judging animals. They are termed public

winter meetings of the Board to distinguish them from the

annual business meeting, held in the month of February,

at the office of the secretary, in Boston.

Gentlemen of the Housatonic Society, this meeting is your

meeting. It is for you. It is for you to avail yourselves

of this opportunity of attending and participating in the dis-

cussions which follow the lectures, submitting questions,

aiding and assisting in making it a success. What it is in-

tended to be is, a meeting of the farmers, for the farmers,

and by the farmers. I need not detain you with any lengthy
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remarks about the Board. It is sufficiently known every-

where. It stands upon its record. Our acquaintance dates

back to its organization, a period when book farming, as it

was called, and pedigree stock were at a heavy discount with

the average farmers of Massachusetts. By persevering eftbrts

the clouds of ignorance have been driven away, the fogs of

prejudice pierced, letting in the light of science, and the re-

ports of Massachusetts agriculture, which were ridiculed as the

vaporings of cranks and visionary theorists, are sought after,,

read, studied, accepted and adopted as standard agricult-

ural authorities, at home and abroad. Of the Housatonie

Agricultural Society, the visiting delegate of the Board, who
has travelled quite extensively, a close observer, free to criti-

cise when he considered necessary, and as free to commend

when he saw merit, said at the annual cattle show and fair in

1892, " This society represents more agriculture than any

county society in the State." Of the cattle, he said, "I
have seen here as good cattle as I have seen in Massachu-

setts : as o;ood as I saw the other side of the ocean." Ac-

cepting his judgment, I need not say more.

I welcome you to Great Barrington, a historic town, pos-

sessing many attractions, which need only to be seen to be

appreciated— to this beautiful village, hemmed in partly by

the adjacent hills, and being what nature designed as the

business centre of Southern Berkshire. The national and

savings banks, the district and probate and insolvency courts,,

and the office of the register of deeds are all located here.

It has a board of trade, composed of active business men,

ever on the alert, looking to the business interests and the

prosperity of the village.

Since the former meeting of the Board here, many and

great improvements have been made, of which it would

occupy too much time to specify all. Several cotton and

woollen mills have been built, old ones enlarged, and new

ones in process of building, along the Housatonie Kiver.

Kellogg Terrace has been erected, at a cost of upward of

one million dollars. During the year past, several new

business blocks on Main Street have been built, and better,

more convenient postal accommodations have been furnished

by the United States Government, and the large, commo-
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dious Berkshire Inn, furnished with all the modern improve-

ments and fixtures necessary to make a first-class hotel, built,

while churches and schools equal to any in the State, a large

free town library, healthy atmosphere, good sanitary regu-

lations, excellent roads, magnificent views, beautiful scen-

ery, and pure water, are among the attractions which have

contributed to make Great Barrington so popular a resort

for summer visitors, vieing with Stockbridge, Lenox and

other towns in Berkshire County.

On the westerly side of this village there flows a stream

of clear, pure water, made from the numerous springs along

the easterly slope of the slaty hills which separate Massa-

chusetts from the State of New York. The waters from these

springs run easterly and southeasterly, coming together,

and forming w^hat is popularly called the Green River—
by the Indians, White River— mentioned in an Indian deed

recorded in the registry of deeds in Springfield, describing

a piece of land "near where the White River empties into

the Husutunnuck." Chemical analysis shows this water to

be free from any deadly poisonous substances — perfectly

pure. It was on this account that a sample was requested

and sent to Chicago for the World's Columbian Exposition.

Although much lower than the village, by the use of steam

power it is brought into and made to supply the wants of

every part of the village, and whoever partakes of it as it

is taken from the river has the satisfaction of knowing that

he is drinking pure water.

I welcome you in behalf of those engaged in the oldest,

noblest and highest calling of man, in behalf of the farmers

of Southern Berkshire.

Mr. Barton. It is fitting that a few words in response be

tendered by the Board for the cordial welcome we have re-

ceived. The secretary of our Board, the Hon. William R.

Sessions, will now speak to us.

Mr. Sessions. Mr. Chairman and friends from Southern

Berkshire : I am happy to respond for the Board. We have

come here, not to show ourselves, not to get honor for our-

selves, but to discharge, as far as we may be able, the duty

we owe the ao;riculture of Massachusetts. It is the custom

of our Board, as the gentleman who has welcomed us has
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told you, to hold one meeting each winter in some locality

for the discussion of agricultural subjects and the spread of

agricultural knowledge. Once before, nine years ago, we
miet with you. Again, in response to the invitation of your

people, we have come, as I said before, not to show ourselves

or to glorify ourselves, but, as far as in us lies, to benefit the

agriculture of Massachusetts, particularly of this valley.

We thank you for the welcome. We anticipate an interesting

and profitable meeting, one that we hope you will long re-

member in connection with the one held here in 1884.

You have come to hear agricultural subjects discussed, and

it is not fitting that I should take your time by any further

remarks. This evening I hope that we shall have a social

gathering, with speech, story and compliments. Until then

we will give the time to business.

Mr. Barton. It becomes my duty now to turn over this

meeting to Judge Rowley, who will be the presiding oflicer

for this afternoon.

The Chairman. Everybody is interested in the growing

'of food, which sustains life, and consequently they will be

interested in the lecture of the afternoon. The title of the

lecture is " Raising Crops with Commercial Fertilizers," and

I have the pleasure of introducing to you Mr. S. I. Parker
of Dalton.

Mr. S. I. Parker. Mr. President and members of the

State Board of Agriculture, ladies and gentlemen : I was

exceedingly gratified to learn that at the late meeting of the

committee of arrangements it was decided that the subject of

raising crops with commercial fertilizers should be presented

and discussed at this meeting, but was surprised to learn

afterwards that the honor of presenting so important a mat-

ter fell upon myself.
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RAISING CROPS WITH COMMERCIAL FERTILIZERS.

BY S. I. PARKER, DALTON.

There is no subject or matter that presents such unrelent-

ino; obstacles to the financial success of the New Eno;land

farmer as the matter of fertilizer. He may change the pro-

ductions of his farm, the keeping of one class of stock to

the exclusion of all others, or discard stock altogether ; still

for three hundred and sixty-five days of the year the subject

confronts him. True we have the best markets in the world,

and for the most part deal direct with the consumer, thereby

avoiding the services of the commission man ; but still we
cannot escape the terrible burden that rests upon us, adding

to the expense account to such an extent that sometimes we
are forced to admit in lialancing up our accounts of the dif-

ferent crops that the results have not proved a success finan-

cially.

The question often arises, How can we procure a material

at a low cost, that is lasting, effectual, that will supply the

wants of every plant and bring it to perfect maturity, thus

leaving us a profit, without this continual warfare against

having the balance on the wrong; side of the ledger?

We have, in a measure, to compete with the fertile soils

of the West ; but, as a panacea for some of our wails and

complaints, writers and lecturers tell us that those Western

soils are fast losing their fertility ; still, they continue to feed

their fast-increasing population and stock, and send a large

amount for consumption here and to ship to foreign coun-

tries.

Statistics go to prove that, in spite of all that may be told

to the contrary, debarring droughts and wet seasons, with

which we all have to contend, they hold their own equally

well with the New Eng^land States.
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As a whole, there is but little commercial fertilizer used by

the Western farmer, even in some localities no farther west

than the State of Ohio. He considers his stable manure a

burden to him. As we all know, he must practice some

methods, must have some way to keep up the fertility of

his soil. The question naturally arises, what are his

methods, what does he consider cheaper to secure and utilize

than commercial or stable manures? The answer is, the

system of green manuring, with clover the predominating

ingredient. Then the question comes to us, why cannot we

practice this same method? My answer is, the climate, soil,

and perhaps ignorance bring about a condition of things that

make it almost wholly impossible for us to depend upon

anything but commercial or stable manure ; consequently we

are compelled by force of circumstances to choose between

the two, or use both in combination. This latter, in my
opinion, is the most unsatisfactory test that commercial fertil-

izer has to undergo, both to the farmer and the dealer or manu-

facturer, for the average farmer expects too much from his

stable manure, and considers he receives too little from his

expenditure for commercial fertilizer.

The use of stable manure alone gives poor returns for the

cost and labor required in producing and placing in position

to be utilized, owing to our short seasons, and to the small

amount of soluble matter which each year becomes available

as plant food, even from a large amount of manure neces-

sary to give life-force and bring to perfect maturity a crop,

guaranteeing a satisfactory result financially. Thus we see

many a farmer laboring day after day, from early morn

till late in the evening, to raise a crop to feed his stock to

make manure to raise more crops to feed more stock to make

more manure. I will leave it to you to decide what more

he gets out of his year's labor. In my opinion, it is not

policy or profitable to haul the average manure a distance of

two miles, even if it was presented to you, as compared

with the present price and quality of commercial fertilizers

that are to be obtained in the New England States, except

in some local places and for some special crops, as those

places devoted to market gardening.

The principal question of the times is, Can a person own-
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ing tillage land discard all stock, exclude all stable manure,

employ all labor used upon it, live upon or remote from it,

and raise crops and market the same, insuring a good per

cent on the capital invested, solely with the use of commer-
cial manures as a fertilizer?

In the year 1884 I purchased my present farm, situated

in the town of Dalton, and about 3|- miles east from the park

in Pittsiield, consisting of 150 acres, divided as follows :

40 acres of tillage land, balance pasture and woodland.

Capacity of farm, 12 cows and 2 horses. I stocked it with

cows ; made butter which was delivered to customers in

Pittsfield, at from 25 to 30 cents per pound. April 1, 1885,

took inventory ; balanced up my books
;
paid my debts

;

found my bank account consisted of a fair amount of stable

manure. I thought this rather unsatisfactory, but took fresh

courage and went to work ; changed to selling milk. Com-
menced using commercial fertilizer in small quantities ; was

a little afraid of it, and thought it was too expensive. I in-

creased my stock some ; was very particular about family

having much spending money. Saved everything that would

make manure ; drew absorbents a distance of one mile.

Worked a little harder. April 1, 1886, took inventory;

found stock and productions of farm increasing slowly.

Balanced up my books ; found I could not pay my debts

from the income from the farm, but imagined I could see

where it was all coming back with good interest, as I had a

large amount of good stable manure, so I started in with

a determination to win. Followed about the same methods

as in 1886, still using small quantities of commercial fertil-

izer, with my stable manure ; but could not see much good

from it. April 1, 1887, took inventory; found everything

slowly though steadily increasing ; also my debt. I was

rather discouraged, but my friends cheered me up ; thought

I was fortunate, as I had a large amount of very valuable ma-

nure. This year used commercial fertilizer freely ; top-

dressed grass land with it ; mixed a liberal amount of salt with

some and sowed upon grass land that was so badly infested

with grubs that one could kick up the turf with the foot. The

result was a good crop of timothy and clover mixed. Tried

it side by side with stable manure on grass land, spread in
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the fall of 1886 ; the result was in favor of the commercial

fertilizer every time. Things began to brighten. Barn full

of hay ; other crops good. Wintered 29 head of cattle and

6 horses. At this time I received a call to take charo-e of a

wealthy gentleman's farm ; sold off all of my stock ; closed

out everything before the 1st of May, 1888. This year put

everything into grass ; spread all manure on hand. Rented

house, pasture and 10 acres of tillage "land. Cut a good

crop of hay, which I sold. This was the commencement of

what is generally considered a system of exhaustion. In

1889 purchased 3 tons of fertilizer; we also had 1 ton of

cotton-seed meal on hand. We spread these on 22 acres

of grass land. Harvested a crop of hay estimated at 2^

tons per acre. In 1890 no fertilizer of any kind was bought

or used. The result was the harvesting of a crop estimated

at 2 tons per acre. At this time I realized that it would be

some time before we would again return to the farm to live,

and must adopt some system of managing, also in keeping

accounts, as we had been letting things run rather loose and

careless. Made some poor sales of hay, etc. In 1891 pur-

chased 5 tons of commercial fertilizer ; spread the same with

a Shaker sower on 22 acres of grass land. The result was
surprising. We sold some in the field, estimating the amount

of production at 2| tons per acre, and sold upon that basis

for valuation. The most remarkable result of this test was
upon a piece of grass land of about one acre that had formerly

been used for an orchard. The trees were dead and gone

long ago. No one living could tell me when it had been

cultivated or had any manure put upon it. In 1884 har-

vested 16 tumbles of what we term June grass ; in the fall

of 1884 top-dressed with stable manure, using a Kemp
spreader. In 1885 harvested about one-half ton of daisies

and June grass mixed. Fall of 1885, top-dressed as before
;

harvested in 1886 about one-half ton of hay, with a little

improvement in quality. I gave up in despair ; concluded

I would waste no more manure, but would wait for a favor-

aide time to plough and re-seed. In the spring of 1891

resolved to try commercial fertilizer just once
;
gave it a

liberal dressing. The first time I saw it afterward I saw the

largest and finest-looking crop of buttercups I ever beheld.
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These speedily gave way to other grasses, and we cut a mix-

ture of clover, timothy and red top, an estimated amount of

2 1 tons per acre. Since that time it has produced equally

as much as the other land on which we use commercial fer-

tilizer.

The expenses and receipts of 1891 were :
—

To fertilizer and applying, $195 00

To harvesting, 145 00

To taxes, . . . 45 00

$385 00

By grass in field, $105 00

By hay sold, 412 00

By rent of house and land, .... - 97 00

614 00

By balance, $229 00

In 1892, not being satisfied with letting well enough alone,

we determined to try one more experiment, to test the last-

ing qualities of the fertilizers, so we did not buy or use

fertilizer of any kind this year. Harvested an estimated

amount of 2 tons per acre. It did not seem to have the

body or weight it had in years when we used fertilizer,

so we were forced to admit that the experiment was a mis-

take financially.

1892. Cost of harvesting, ..... $120 00

Taxes 32 00

$152 00

By grass in field, $40 00

By hay sold, 432 00

By rent of house and land, 90 00

562 00

By balance, $410 00

In 1893 purchased 5 tons of fertilizer, and spread the

:same with an Acme fertilizer distributor. The result was

most satisfactory ; we sold in the field $68 worth of standing

grass ; harvested 45 tons of good quality hay, an estimation

based upon weight of hay already sold from space as com-

pared with weight of hay sold from same space in years

past.
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Owing to the wet spring, we were delayed in sov/ing the

fertilizer, thus losing some of its benefits this season. The

result of the labors of 1893 was as follows :
—

To fertilizer and applying, $195 00

To harvesting, 131 00

To Acme sower, 48 00

To taxes, 50 00

$424 00

By hay sold and estimated to be sold,

By grass sold in field,

By rent of house and land,

By balance,

$675 00
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increasing each year until 1893, when 5 cur loads, 60 tons,

was used for grass alone.

Our experience in raising ensilage corn on 9 acres of

ground is well worthy of note. We purchased a liberal

dressing of stable manure for it, giving $350 for the same

;

paid for drawing and spreading, $175; total, $525. Used

300 pounds of fertilizer in the drill ; the result was a good

crop of ensilage corn. The next spring sowed this piece to

oats and seeded to timothy. Harvested 35 bushels of oats

per acre. The straw was good. The following year we cut

a good crop of daisies, with a little timothy mixed in. We
top-dressed a part of this with commercial fertilizer ; that is

now all right ; the balance has been ploughed and re-seeded

the past season. Now, what was the matter? Something

was wrong. It did not certainly give satisfaction for the

cost of labor and material used. Brother farmers, it was

merely the result of the coml)ination of manures. We re-

ceived too little from the stable manures and expected too

much from the fertilizer.

Our next trial was with 8 acres of ensilage corn. Paid

for stable manure, $275 ; drawing and spreading, $195

;

used in drill 700 pounds of fertilizer. The corn was extra

good, many stalks measuring 17 feet high. The next spring

sowed to oats and seeded to timothy. Harvested 44| bush-

els of oats per acre. The straw was good. The following

year there was cut as large and fine a crop of timothy as we
would wish to see or possess.

These two tests demonstrated to me the fiict that to pro-

duce crops at hand, and to follow, by the use of this com-

bination of manures, one must apply enough commercial

fertilizer to start, force and mature the first crop, if we
expect to receive satisfactory financial results from the cost

of labor and material employed.

Our test on rye with commercial fertilizer was equally

as interesting, extending over a period of three years, on

ground a part of which was in good condition ; the balance

was in a very poor state of cultivation. Our records show

the followino; :
—
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To ijloughing 31 acres, at $3,
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at large. His daily life is expended in his endeavors to edu-

cate and build up the farmers of Massachusetts. Let us be

in closer communication with him, and accept the knowledge

obtained through science as our guide and helper. This

some of us have neglected to do, owing to the strong dispo-

sition on our part to condemn and ignore the advanced ideas

and principles of scientific farming.

I feel that dealers in commercial fertilizer, whether deal-

ing in manufactured, mixed or unmixed goods, have done a

great work in endeavoring to bring to the attention of the

farmers the benefits to be derived from the use of commer-

cial fertilizer, and for it they should receive the thanks of

every cultivator of the soil in New England.

The Chairman. Have you any questions, gentlemen, to

ask the lecturer ?

Mr. Bartlett (of Montague). The lecturer says he used

700 pounds of fertilizer. Is that on an acre or on the whole

eight acres ?

Mr. Parker. On an acre.

Dr. J. B. LiNDSEY (of the Massachusetts Experiment

Station) . I woukl like to ask what you mean by commer-

cial fertilizer ; that is, do you speak generally of commercial

fertilizers as mixed goods which you bought?

Mr. Parker. Mixed goods or unmixed goods. I buy

the chemicals and mix them myself.

Mr. L. ^y. West (of Hadley). What do you buy, and

how do you mix them ?

Mr. Parker. I buy dissolved bone-black, blood, bone

and meat, muriate of potash, sulphate of potash, nitrate of

soda, sulphate of ammonia and ground bones.

Mr. West. In that 700 pounds how many pounds do

you use ?

Mr. Parker. I could not give it to you in the 700 pounds

exactly. In one ton on that piece of land I used 750 pounds

of dissolved bone-black, 750 pounds of blood, bone and

meat, 200 pounds of muriate of potash, 200 pounds of sul-

phate of potash, and 125 pounds of nitrate of soda.

Mr. West. Ground bone ?

Mr. Parker. No. Ground bone I found was too slow

for the crop ; but in re-seeding in the fall I could use ground

bone with good success.



No. 4.] COMMERCIAL FERTILIZERS. 37

Mr. Aaron Low (of Hingham). I have been in the

habit of using commercial fertilizers ever since they were

first introduced to the public, in seed growing and market

gardening. We are able to procure as much stable manure

as we need, but for the purpose of testing commercial fertil-

izers, I have for many years been in the habit of using 10

to 25 tons a year in the production of almost every market-

garden crop. I find that we can use commercial fertilizers

with more economy than we can stable manure at the price

we have to pay for it. Bear in mind that in all places where

market gardening is carried on extensively manure sells at a

high rate. It will cost upon the land from seven to eight

dollars a cord. In case you apply, as we usually do, from

eight to twelve cords to an acre, we find the balance on the

ledger is against us. Two years ago I purchased a place

that has probably not had any stable manure on it for fifty

years, and I have been applying commercial fertilizers on

ground that has laid in pasture, at the rate of from half a

ton to 2,500 pounds to the acre. The past year I applied,

for potatoes, on a piece of land that formerly bore but

very little grass, at the rate of 1,200 pounds to the acre.

It was very light land, what we consider good gardening

land. The crop came up well, looked extremely well. I

think I never saw potato vines look better. They had that

sturdy appearance which betokens a good yield of tubers,

but an extremely dry time followed which injured the crop.

As it was, we had a very fair crop. On another half acre,

which we put to red cabbage, I put 600 pounds of commer-

cial fertilizer. That, I think, was without exception the

best piece of red cabbage that I ever saw. It made a good,

solid, firm head. On an adjoining half acre, a year ago last

fall, we applied a dressing of stable manure and sowed to

spinach. Although we covered it, the winter destroyed

considerable of it. I re-ploughed, applied 600 pounds com-

mercial fertilizer, planted it, and we had upon that half acre

just about 200 bushel boxes of extremely good cantaloupe

melons ; I think as good a crop as I ever saw. The past

year we applied 600 pounds of fertilizer to that half acre

and put it to turnip beets for the market. We have not

reckoned up how many we had from it, but I think some-
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where between 300 and 400 bushels, and I don't think there

was a single bushel in the crop that was not tit for the

market.

There was one idea in the essay which I must take excep-

tion to— that we cannot follow green manuring. On light

land which we propose to crop the next season I sow rye

any time between August and January ; let that rye remain

until the close of June, and plough it under when it is from

two and one-half to three feet high. I think if you supple-

ment that with from GOO to 1,200 pounds of fertilizer to the

acre you will find that that green decomposing material in

the soil will be as successful and as satisfactory to you as if

you had applied a heavy coat of stable manure. I have fol-

lowed that method every year for quite a number of years.

It strikes me that the use of commercial fertilizers has

been demonstrated in almost every section of the country to

be so beneficial that we cannot do without them. Some say,

" What do you use? Commercial chemicals or only fertil-

izers?" I use both, but my experience leads me to believe

that the farmer cannot manipulate the elements as well as

the manufacturers can with the machinery which they use in

the factory. It is well known that we must have a certain

amount of phosphoric acid and potash and nitrate of soda

for the crop.

There is one other thing necessary with our fertilizers as

well as stable manure, and that is, a suflicicnt amount of

moisture to make the elements soluble. You must have

some means of creating a moisture to keep the crop grow-

ing during a severe drought. The ploughing in of green rye

helps to retain the moisture. We raise a great many cab-

bages, potatoes, squashes, etc., for the Boston and adjoining

markets. You all remember that years ago we had to pay

as high as nine dollars a cord for stable manure.

We cannot possibly compete successfully with the low

prices and cheap transportation of western farm products if

we have to pay as nuich as that for manure, and I have been

ol)liged in the years gone by to use a good deal of fertilizer.

I have come to the conclusion that commercial fertilizers in

comparative tests with stable manure always come out ahead.

I think it used to be said that we should put on from 200
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to 400 pounds of fertilizer to the acre to produce a good

crop. My experience is that I can double or treble the

amount to advantage. We used to consider that the com-

mercial fertilizers were exhausted the first year. I do not

believe it to be so. We have applied it on very light, poor

land, in drills and in hills, and you would see its effects on

the crops of the following year. My experience leads me
to believe that on very dry land commercial fertilizers will

be much more successful than will stable manure.

I rcmeml>er a few years ago that on a farm in Essex

County, when I resided there, we had what was almost a

drifting sand knoll. We ploughed it, and as we all expected

the crop would be earlier on such land I put it to tomatoes.

We applied the fertilizer mixed in the hill and set the tomato

plants. The vines did not grow very large, but I think

without an exception they were the smoothest and hand-

somest lot of tomatoes that I ever grew. (We grow some-

times three or four thousand bushels a year.) Now, I do not

think that stable manure upon that land would have pro-

duced hardly any crop whatever.

So my experience has been that upon light land, upon

land that we generally call good gardening land, the use of

commercial fertilizers is much more economical in the pro-

duction of a paying crop than stable manure ; and it seems

to me, out in this part of the country, where lands are differ-

ent from what they are with us (they are level and light)

,

that you can supplement your farming operations by a larger

use of commercial fertilizers than I suppose you have here-

tofore done.

Secretary Sessions. You will notice that the gentleman

last up spoke of his dry soil, and the gentleman who gave

us the essay is located among the Berkshire Hills. This

may account for the seeming difference in their experience.

Question. How deep did you till the gardening soil ?

Mr. Low. We ploughed it seven or eight inches. But

there is one point about green manuring, and that is, its

quick decomposition has always a good effect. We consider

it one of the best methods of fertilizing our soil.

Mr. KiRBY (of Revere). What variety of fertilizer do

you use to get your best results ?
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Mr. Low. Since the question was first brought up by

Professor Stockbridge, I think I have used almost every one

that has been introduced, and I must say without prejudice

or favoritism that with the exception of two brands I have

always been satisfied with the application of the goods of

every reliable manufacturer.

Mr. Kline (of Egremont). I have had some experience

with fertilizer, but not very extensive, and I failed to get

good results by sowing it on a sod for the grass crop. I

always get good results l)y working it into the soil. Per-

haps the speaker can tell me why I do not get good results

from top-dressing for grass. Perhaps I did not sow it at

the right time, which was some time in April.

Mr. Parker. I have been in the habit of sowins; as soon

as possible after grass had grown about three inches high.

Perhaps your trouljle has been in not applying a sufficient

amount of fertilizer, or perhaps your combination of chem-

icals was not right.

Mr. Kline. I used mixed or prepared fertilizers.

Mr. Parker. I have yet to see a l)it of grass land so

poor that I could not start a good crop of grass with nitrate

of soda alone, although it will not mature it without you

keep adding to it through the summer. The trouble with

all fertilizers that I have found is that the mixed goods do

not contain nitrogen enough for my soil. I cannot speak

for my neighbors. I can only speak of two farms upon

which I have been located in the last seven or eight years.

Question. Does what you have said al)out nitrate of

soda apply to corn in the same way that it does to grass ?

Mr. Parker. It does not. For corn we want more

potash.

Mr. Ham (of Burlington). I have had much experience

for many years in the use of fertilizers, and I come from a

town the chief business of which is the raising of vegeta-

bles for the market, and we have to use a large amount of
'

fertilizer. I have paid five to seven dollars a cord for staljle

manure in Boston and Cambridge, and we could do no better

than that twenty years ago ; but times have changed all

around. We can get all the manure we want now for five

months in the year for the hauling of it away, and at a very
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low price the other seven months. What has brought the

price of stable manure down to w4iere it is? It is because

we can buy a fertilizer that will raise just as good a crop for

a great deal less money. I use three kinds of fertilizer. I

raise potatoes, squash and cabbage on the three kinds. For

potatoes I use the Bradley fertilizer, which I consider a great

deal cheaper, and I can raise a great deal better potato than

I can with a liberal dose of stable manure. We used to

think Ave could not raise squash without two shovelfuls of

manure in the hill, but that is all folly. We can raise better

squash, and are more sure of a crop, with a fertilizer in the

hill than we can with stable manure. I used to apply ma-

nure for raising cabbage, cauliflower and celery, and I can

raise better cabbage with 1,500 pounds of fertilizer to the

acre than I can with ten cords of stable manure.

Mr. George Cruickshanks (of Fitchburg). The gen-

tleman on my right makes the statement that he applies fer-

tilizer on grass, and he can see no benefit from it. The

essayist, upon inquiry, made answer that he used 700 pounds

of fertilizer to an acre. Am I right?

Mr. Parker. Not on grass. Seven hundred pounds to

the acre on ensilage corn, but not on grass.

Mr, Cruickshanks. I will quote to you Dr. Fisher, whom
a good many of you probably know. In a conversation that

I had with him last week he said that he had grass land that

has not been ploughed for over twenty years. After exper-.

imenting for several years he now applies fertilizer at an

expense only of $6.50 per acre, and gets from that field an

average of two tons to the acre.*

* Mr. Cruickshanks, being asl^ed by a member of the audience for the formula

used by Dr. Fisher of Fitchburg, to which he had referred in his remarks, replied

that he could not give it verbatim, but thought the doctor would willingly give it to

anj' one who asked him for it.

Information having come to this office that many requests had been made to Dr.

Fisher for liis formula since the Great Barrington meeting, he kindly volunteered,

through Mr. Cruickshanks, to furnish it, together with his reasons for its use, for

incorporation with this discussion. Dr. Fisher's communication is as follows ;
—

" Twenty and more years ago 1 was in the habit of buying farrow cows in the

fall to consume my surplus hay. I fed them well, made butter through the winter,,

and turned them off good beef in the spring. I felt that I was getting fully $20 a

ton for the hay, and still had the manure left. Fierce competition and the growth

of monopolies have so far changed the old conditions that now the only way to dis-

pose of surplus hay is to sell it as such in the market. We have always becE
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Mr. James. A gentleman at my right said he applied

2,500 pounds of fertilizer to the acre. AVill he please state

how he applied the fertilizer, whether it was once or several

times, and what crops he raised on it, and what result?

Mr. Low. We did that on a variety of crops, but a case

which I call to mind was cabbage. The land was very light,

had no density of sod, and probably would not produce 500

pounds of hay in a year. AYe ploughed that up from the 1st

to the 10th of June for cabbage. "VVe harrowed it down,

furrowed it, and put the fertilizer in the bottom of the drill

and filled it in. That would take about 1,200 pounds to the

acre. Where we are going to apply anything further we
usually do it after we have finished, and we always get

^ood crops of cabbage from commercial fertilizers. In

raising a squash crop we should use perhaps 1,200 pounds

taught, however, that if this course were pursued, and the resulting manure with-

held from the land, the poorhouse would loom up in the distance. It seemed to me,

in the light of science at this age of the world, that if the chemical constituents of a

ton of hay were to be placed at the disposal of a field of grass under favorable con-

ditions, it would furnish the means of increasing the crop one new ton of hay over

and above the natural product. The analyses of hay in the past were not as full

and complete as now, but I selected, as well as I was able, an average, and worked

to fulfil its requirements by supplying the best forms and cheapest materials to be

found in the fertilizer market.
" I estimated that an acre of land favorable to the production of grass would

yield permanentlj', under good care, but without added fertility, about two-thirds

of a ton of hay annually. To Increase this up to two tons it would be necessary to

isupply the constituents of one and one-third tons. Inasmuch as the time in which

the growth and development of the crop is quite short (within six weeks), it is

essential that all these forms of plant-food be in a soluble condition, that the plants

may be able to appropriate them as fast as needed in the progress toward maturity.

What I aimed to furnish was, 33 pounds of potash, 23 pounds of nitrogen, 10 pounds

of phosphoric acid, and 4 pounds of magnesia, the soil having the capacity to supply

the smaller quantities of other substances required. The varying cost of materials

in market has indicated those to be chosen from time to time, but at present I am
using :

—

To furnish the potash, . . .65 pounds muriate of potash

;

For the nitrogen, . . . .60 pounds sulphate of ammonia and

75 pounds nitrate of soda

;

For the phosphoric acid, . . .40 pounds South Carolina floats

;

For the magnesia 25 pounds sulphate of magnesia

;

To which is added, . . . .75 pounds plaster.

This makes a total of, . . . 340 poimds,

"which cost at the railroad station here last spring, delivered in ton lots, $6.28.

" This formula is applied broadcast as earl^v as possible in the spring after frost is

out and the ground settled.

" It will be noticed that the phosphoric acid in this formula is insoluble, and there-

fore does not conform to the conditions given. There are two ways of remedying
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broadcast, and then put in a couple of handfuls to the hill.

They would mature quicker and have a more vigorous

growth than they would on manure. But with potatoes,

for instance, we should apply from 2,000 to 2,500 pounds

to the acre, and apply it about the 1st of May around

the potatoes ; but you must bear in mind that unless there

is moisture, to make the fertilizer soluble and effective, it

will not have as good results. It is much better to have

its application followed immediately l)y rain. For instance,

we have perhaps half an acre of rhubarb, and last spring,

just as the plants were starting above ground, we applied

a dressing of nitrate of soda and potash. From that half

acre we sold the past year four tons. The market

dropped down so low that we ceased to market it. I

think we could have sold half as much more. Now, that

fertilizer is for the production of leaf and stalk. But there

are some crops where you desire to produce a head or an

ear of corn rather than a stalk; then you need phosphoric

acid with the nitrogen and potash. When we apply 2,500

pounds of fertilizer for potatoes we always expect to follow

this. One is, to use the soluble acid as found in dissolved South Carolina phosphate,

or dissolved bone-black, at an increased cost each year of some 45 cents ; or another,

which I prefer, is, to apply the first year, say, 160 pounds of floats in place of 40, and
afterwards the amount given in the formula. This will add to the cost the first year

$1.33, but will furnish a sufficient and continuous amount of phosphoric acid as

required. My preference is given to floats because it is the cheapest source of phos-

phoric acid, and its fineness makes it approach in value in my experience the

reverted acid, which is priced by the chemists the same as the soluble.

"I am not aware that a prepared fertilizer having the relative composition indi-

cated by analysis of hay is offered for sale, and I feel obliged, therefore, to purchase

the ingredients and mix them myself. Compounds for this purpose have an unnec-

essary and what seems to me an unwarrantable excess of phosphoric acid as com-
pared with the potash and nitrogen, which latter are thus deficient. I have used

essentially this formula annually for many seasons, and some of mj' grass land has

not Ijeen ploughed for more than twenty years, while the jield has been, as near as

could be estimated, two tons of hay to the acre as a first crop.

" If the hay is intended for home consumption and it is desired to largely en-

courage the growth of clover, I would substitute for the muriate of potash the same
weight of high-grade sulphate, at a cost of 25 cents extra, or six or eight bushels of

ashes of good qualit.y. The extra cost in this case could perhaps be more than saved

by reducing the amount of one of the nitrogen-furnishing ingredients, the clover

plant acting as an efficient substitute.

" It is very important in commencing the use of any fertilizer to have the sward

made up of those grass-es the growth of which it is intended to encourage. All the

fertility imaginal^le, in the absence of plant or seed, could not originate plant-life.

If the grasses wanted are not present, re-seeding is essential. If they are to be

found, but unthrifty from a deprivation of fertility, then the way open is clear."
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that by a crop of cabbages or spinach later, and get twa
crops in one year from the application.

Mr. Ware (of Marblehead). It seems to me the line of

this discussion is a little misleading in one particular. For

instance, our friend, Mr. Parker, says he applies 700 pounds.

Another friend says he applies 1,200 pounds of commercial

fertilizer, Bradley's or Stockbridge's or some other. Do
both these gentlemen apply plant food, nitrogen, potash and

phosphoric acid in the same proportions or is there a marked

difference between chemicals mixed by the farmer and the

mixed or complete fertilizer sold in the market?

Dr. LiNDSEY. Of course, there are commercial fertil-

izers and commercial fertilizers. If you will take the ordi-

nary so-called phosphate which is sold, it matters not by

whom it is made, and which retails possibly for about $35 a

ton, that phosphate or superphosphate, whatever you may
call it, has somewhere about 2\ per cent of nitrogen, about

9 per cent of available phosphoric acid and about 2| per

cent of potash. I think that any fertilizer agent in the hall

will bear me out in that statement. Now, 2,000 pounds of

the fertilizer mentioned by Mr. Parker would have, perhaps,

in round numbers, twice as much plant food as would the

ordinary phosphate above referred to. On the other hand,

some of the so-called complete manures sold by various com-

panies would contain approximately as much plant food per

ton as is contained in 2,000 pounds of the fertilizer men-

tioned by the essayist. When, however, I speak of com-'

plete manures I mean those that will analyze 4| to 5 per cent

of nitrogen, and possibly 6 per cent or 7 per cent of avail-

able phosphoric acid, and about 6 to 8 per cent of potash.

Whether or not the plant food contained in the complete

manure would be found to be in as available forms as that

contained in Mr. Parker's fertilizer would be another

question.

I have a few words more to say, if I have the time. In

the first place, this discussion in regard to commercial fer-

tilizers seems to place stable manure entirely in the back-

ground. I think we are going to the other extreme. Shall

we not for a moment inquire wliat sta])le manure really is?

It is, first, the undigested part of the food consumed by the
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animal— i. e. the feces; second, the water excreted by the

kidneys, containing in sohition the end products of the de-

composition of the nitrogenous part of the food that lias

already l)een assimilated by the animal— the urea and hip-

puric acid— together with nearly all the alkalies and small

quantities of phosphoric acid and lime. This second excre-

tion we call the urine. In addition to the feces and urine,

stable manure contains, as we all know, straw, sawdust or

whatever coarse materials are used' as absorbents. To re-

capitulate : The feces, or solid part of the manure, is that

part of the food fed that the animal cannot digest and assim-

ilate, and contains one-half of the total nitrogen and three-

quarters of the phosphoric acid, lime and magnesia excreted.

The liquid portion, or urine, contains the other half of the

nitrogen and nearly all the potash and soda, and about one-

quarter of the phosphoric acid excreted.

One ton of average stal^le manure that is so protected as

to contain nearly all of the urine has the following percentage

composition :
—

Per cent.

Water, 70.00

Nitrogen, . • .60

Potassium oxide, .50

Phosphoric acid, .30

Now, upon the quality of the food fed depends the quality

•of the manure produced. If we feed rich nitrogenous foods

that contain also considerable quantities of phosphoric acid

and potash, such as cotton-seed meal and linseed meal, we
:shall produce a manure correspondingly rich in these ingre-

dients. Remember that of the total nitrogen, phosphoric

acid and potash consumed in the food, 80 to 90 per cent of

it is again recovered in the manure. With such a large

amount of these several ingredients thus recovered it must

be clear that it would be more economical to turn our hay,

corn and other articles of a similar nature into milk and but-

ter and thus retain upon the farm the large quantities of the

fertilizing ingredients they have taken from the soil, rather

than to dispose of them direct. In other words, I mean that

the mixed system of farming must still continue to be the

.system pursued by the larger pait of our Massachusetts
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farmers. Tliey must depend upon barnyard manure as their

chief source of supply, supplementing this when necessary

with commercial fertilizers.

We now come to another question that has been discussed

here this afternoon, namely : Can crops be grown upon com-

mercial fertilizers alone ? Ten years ago farmers generally

looked upon the so-called commercial fertilizers as stimulants

and not as actual plant food. This idea is being slowly but

generally discarded. Plants in order to develop themselves-

must take potash, soda, lime, magnesia, iron, sulphuric acid,

phosphoric acid and nitrogen from the soil. Nitrogen, phos-

phoric acid and potash are especially lacking, and it has been

found necessary to supply them from some source or other.

Now, it matters not, other things being equal, whether you

supply these ingredients in the form of barnyard manures,

or in the form of commercial fertilizers. Give the plant

opportunity to get them in an available form and crops can

be brought to maturity, because these ingredients are nothing

more or less than the real plant food. I have time only to

call your attention to the beneficial mechanical effects of

barnyard manure, and cannot stop to consider the special

forms of plant food most valuable to certain crops or classes

of crops. Neither have we time to consider how stal)le ma-

nure can best be utilized upon the farm, and why it is better

suited to some crops rather than to others. I believe, how-

ever, that fully as good crops can be raised upon the farm by
applying the so-called commercial manurial substances, pro-

viding they contain in approximately correct proportions,

sufficient quantities of phosphoric acid, nitrogen and potash,,

as by the liberal applications of barnyard manure.

I think the questions of economy and environment will

have to be seriously considered before we can fully settle in

our minds as to whether or not we shall use barnyard ma-

nures or commercial manures in growing our crops. You will

notice that I said that a ton of average stable manure con-

tained 70 per cent of water. In every ton of manure,

therefore, carted on to our fields, we are carting 1,400 pounds

of water, 10 pounds of nitrogen, 10 pounds of potash and

6 pounds of phosphoric acid. Now, we must all agree that

labor is a very important consideration in. a. successful farm.
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management, and I do not l)elieve that we can afford to haul

manure long distances. The cost of handling this bulky

material must be carefully considered by the farmer.

Again, certain farmers may be so situated that it would be-

far more economical for them to depend perhaps almost ex-

clusively upon commercial fertilizers in growing their crops..

Local circumstances and conditions will determine which

course it is wiser to adopt. In summing up I would say that

I am perfectly confident that crops can be grown successfully

on commercial fertilizers, providing they get the requisite

amount of food in the form of nitrogen, phosphoric acid and

potash to enable them to reach their full development. I

further believe, however, that it is for the best interests of by
far the larger number of our Massachusetts farmers to pur-

sue a mixed system of farming, turning their fodder articles

into l)utter and milk, and returning the elements of fertility

that these crops have taken from the soil back again, and

supplementing their manure produced upon the farm by a

rational use of potash, phosphoric acid and nitrogen pur-

chased in the form of commercial manurial substances.

Mr. Chambeklayne (of Bourne). Mr. Chairman, there-

is but one subject in connection with the use of artificial fer-

tilizers of which I know anything whatever, but to that I

have given the thought and consideration of a large numl)er

of years. I have prepared a statement for submission to

this meeting upon that aspect of the fertilizer qucvstion, and

I shall ask permission to state in brief the point which I am
endeavoring to place before you, desiring that the statement

wdiicli I have prepared may be taken as my remarks. The

only point— and I shall take l)ut a moment of your time—
is in relation to the very important one of fish as a source of

fertilizing material in plant food. I am afraid that all the

members who are before me do not recognize how absolutely

important that question is to our section of the State. It is

a question which we have to consider every year and all days

in the year ; and it is a question on which it is important

that legislation should be had. It is the farmers who are

going to decide what that legislation shall be, and one side

of that question has been very fully submitted to this Board

at its last annual meeting. Therefore, I desire, as repre-
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senting the people upon Buzzard's Bay, to submit the other

side of the question in the form of the remarks which I shall

leave with the proper officer. I do not feel that it would be

desirable at this late hour, even if your patience extended

so far, to weary you with the citations and authorities Avhich

are necessary to sustain our idea of what the interests of the

farmers require with regard to this matter of fish. There

is, however, I may say, an eftbrt which has been made to

place it before the farmers of the Commonwealth as a matter

where the interests of the farmers are conflicting with the

interests of sportsmen or dudes or dilettanti, individuals

who come down to our section for the purpose of residing

upon our shores.

Now, that is not the case. For thirty years, ever since

185(3, the waters in Buzzard's Bay have received legislative

protection from the Commonwealth. They have received

it not for the purpose of enabling people to catch fish there

for sport, because that was prior to the time when any sport

could be had in those waters, and when we had no summer

population whatever ; but those waters were protected for

the purpose of maintaining a spawning ground, a breeding

ground and nursery for young fish. That is the reservoir

from which the food supply of the adjacent waters and our

waters are recruited, and to-day it is an absolute necessity

of business that that protection should be maintained.

Mr. . Mr. Chairman, I would like to make a

point of order— that these remarks are hardly pertinent to

the subject before us.

Mr. Chamberlayxe. I will then limit my remarks.

The Chairman. It is getting rather late, so I hope the

o'entleman will be brief.o
Mr. Chamberlayxe. Then I will simply say that I would

like the privilege of submitting my remarks to the secretary,

and having them taken as what I wish to say.

Secretary Sessions. Certainly, they will be accepted, and

if pertinent to the question and of interest to the farmers of

the State, they will be used.

Mr. Chamberlayxe. I think that will meet the views

of the gentlemen who raised the point of order.

Mr. Fexn (of Milford, Conn.). I would like to ask the
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essayist this question : Why do you use sulphate of ammonia
in connection with nitrate of soda, when your nitrogen costs

3^ou more a pound in that way than it would if you used ni-

trate of soda alone? And also, why do you use sulphate

and muriate of potash, when potash in the form of sulphate

costs more ? I may say while I am up that I have been

mixing my own fertilizers for quite a number of years.

Those of you who get hold of the Connecticut report will

find my name there among those who make their own mix-

ture. I commenced, like the speaker, to use various ingre-

dients. I used nitrate of soda in connection with orsanic

nitrogen and blood, bone and meat. I am led by my own
experience to ask him the question. I am after information.

I bought mixed fertilizers until I became convinced that they

cost too much money for the amount of plant food that was
in them. Since then I have bought the chemicals and mixed
them fnyself, and have carried on experiments on my place

to learn what my soil needs. It was formerly supposed,

especially by a good many manufacturers, that to obtain a

good crop of potatoes you must liave 10 per cent of potash

in your mixture. I used to think so, but my experiments

have led me to reduce that amount to aliout 4 per cent. I

have a neighbor who for three years carried out a series of

experiments under the direction of the Experiment Station,

and the consequence is that he only uses 2 per cent of pot-

ash, and he grows a splendid crop. I think, therefore, there

is an advantage in buying the chemicals rather than mixed

goods, as by so doing we can apply the proportion of the

different elements of plant food that our own soil requires.

I want to take a little exception to what Mr. Low says.

He believes that the fertilizer manufacturers can mix them

better and cheaper than the farmer. But I kept an account,

and it cost me to mix it 80 cents a ton, and I believe the

farmer can do it equally as well as they can.

Mr. Low. Do you consider the average farmer is com-

petent to mix his own chemicals ? Does he know the pro-

portion, etc. ?

Mr. Fenn. In reply to the gentleman I will say that I

think any ordinary farmer can do it. It is a matter of meas-

uring his incrredients. That is all there is to it. I thoujrht
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it was hard work at first, but I find it is not so. I believe

that a majority of the New England farmers are able to

figure that matter out.

Mr. H. C. West (of Hadley). I should like to ask the

essayist one question. He spoke of using six car-loads of

fertilizer. I would like to know what chemicals he bought.

"What I want to get is the number of pounds of each kind

that he bought for the six car-loads.

Mr. Parker. There were five car-loads. There were

five cars and 60 tons, 12 tons on a car. Each ton contained

900 pounds of dissolved bone-black, 600 pounds of blood,

])one and meat, 200 pounds of muriate of potash, 200 pounds

of nitrate of soda, and 100 pounds of sulphate of ammonia.

Dr. LixDSEY. May I ask you what that bone, blood and

meat analyzed m nitrogen ; do you know ?

Mr. Parker. Six to eight of ammonia and ten to twelve

of phosphoric acid.

Mr. Nye (of Barnstable). I agree with the gentleman

on my left, that we ought to utilize all our barnyard dress-

ing ; but there are some crops which do better on fertilizers

than on stable manure. I raise all my potatoes on commer-

cial fertilizers, but there are other crops on which I use barn-

yard dressing. Last year I took a piece of pasture land

which had never been ploughed in the memory of man. I

put on twenty horse-loads of barnyard manure and planted

corn, and I raised 75 bushels of corn to the acre. This

year I ploughed the same piece and put on one ton of fer-

tilizer to the acre, and raised 425 bushels of potatoes on an

acre and two-thirds. That is on Cape Cod soil. So I think

that for potatoes I should use commercial fertilizers— buy

them of the manufacturer or mix them myself. I am not

satisfied which is the best, but for my corn I should use barn-

yard manure.

Secretary Sessions. Will the essayist give us the amount

per acre which he applies for top-dressing of grass land ?

Mr. Parker. I have put on 455 pounds on my farm per

acre, and from 400 to 500 on the gentleman's farm that I

had charge of. But on the piece of land on which I made

the experiment, that I spoke of in my paper, no one has

any recollection Avhen any manure or fertilizer was used. I
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put it on that at the rate of 1,200 pounds to the acre. And,

as you will see in my paper, I have omitted two years when

I did not use any fertilizer ; l)ut I am satisfied that with 450

pounds to the acre for several years in succession I get a

crop of three tons to the acre. I think that would be a safe

estimate.

Secretary Sessions. What did it cost you to mix and

apply it ?

Mr. Parker. To mix and re-pack $1 per ton, and to

apply it cost in the neighborhood of $1.50 or $1.25. I have

done it for $1.25 a ton. I use the Acme fertilizer distributor.

Secretary Sessions. How much help do you need?

Mr. Parker. One team and two men.

Question. How much will be the expense to the acre

for the fertilizer and applying it ?

Mr. Parker. Well, I have not figured that, so I cannot

give it.

Secretary Sessions. How much is the cost of a ton?

Mr. Parker. Thirty-six dollars, and one dollar for mix-

ing, and we have mixed and put on five tons in one day with

two men and a team. That would make about $38 or $38.50

a ton applied.

Mr. Chamberlayne. Have you at any time made any

computation as to the relative cost of the plant food as you

mix it yourself with the same value of plant food in the or-

dinary superphosphate ?

Mr. Parker. I have not. I could not tell that.

Mr. Clark (of Granby). I would like to inquire, in re-

lation to that crop of rye, as to what would probably have

been the production of that land without the fertilizer, and

also whether you applied the fertilizer at the time you sowed

the rye or in the following spring?

Mr. Parker. I think the first year that the rye was sown

we might have received two-thirds as much without fertilizer ;

but in the next two years I hardly think one-half the crop

would have been realized. We applied the fertilizer at the

time of sowing the rye.

The Chairman. I am sorry to break off this discussion,

but in order to carry out the arrangements of the Board we

shall have to consider this meeting adjourned until to-morrow

morning at half-past nine.
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The officers of the Housatonic Agricultural Society ten-

dered a banquet and reception to the Board of Agriculture

at the Berkshire Inn, Tuesday evening. The bringing to-

gether in this manner the Board of Agriculture, invited

guests and citizens of the neighborhood was in every respect

delightful and was thoroughly appreciated. A male quartette

from Pittsfield added much to the enjoyment of the evening.

SECOND DAY.

The meeting was called to order at 10 o'clock by the

Chairman, Hon. J. H. Roavley, who said : Gentlemen, the

time has arrived for the opening of this meeting. The lect-

ure this morning will be from a gentleman whom many or

all of you have seen and all will be pleased to hear from, on

the subject of " The Handling and Feeding of Dairy Cattle,"

by Ex-Gov. W. D. Hoard of Wisconsin.

Ex-Gov. W. D. Hoard. Mr. President, ladies and gen-

tlemen, and members of the Massachusetts Board of Agri-

culture, friends and brethren : I owe you an apology that is

difficult to make— that is, one in advance. I prefer always

to apologize after the offence rather than before it, for then

I am more sure of my ground. Mark Twain said that he

always preferred to introduce himself to an audience, be-

cause then he could get in all the facts, and I am somcAvhat

in that condition in regard to this proposition.

My paper to-day is in many particulars too long, and I

shall have to ask your good and kind indulgence. I tackled

a big question, and the more I contemplated it and drew

upon the conclusions of my lifetime, the more important

some thins^s seemed. And still I shall not be able to deal

technically with the question, but strive to reach down and,

if possible, get hold of principles.
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THE HANDLING AND FEEDING OF DAIRY CATTLE.

BY EX -GOV. W. D. HOARD OF FORT ATKINSON, WIS.

In all the events of life there seems to exist a certain law

of sequence. There is a first step and it must be taken first

or we are at cross purposes with our central purpose all

through.

By this same law of true sequence spoken of I place hand-

ling a cow before feeding her, for the ruling reason that en-

vironment and its influences come first. Environment will

always and easily alter the effect of feed, while it is diflicult

for feed to change the effect of environment. For the sake

of a more simple term I shall use "handling" in place of

environment. I will define handling under the following

heads :
—

(1) Pasture range and its character.

(2) Winter shelter, barns, stables, etc.

(3) Methods of fastening.

(4) Sanitary conditions, ventilation, watering, exercise,

etc.

(5) Humane treatment.

I cannot treat of either of these subdivisions minutely be-

cause of lack of time. All I can do is to speak of the ruling

principles which govern for good or ill in each.

I will premise by saying that a great many farmers seem

to forget, in handling their cows, that they are dealing with

the problems of life and maternity.

I desire a moment's prayerful reflection on that question,

and I do not utter the word "prayerful" irreverently, for

if there is a subject that calls for profound reverence, it is
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the question of maternity, and no man has a right who re-

spects his mother to forget its existence, even down to the

lowest forms of life that God has made.

They forget that they are in contact with the most sensitive

physiological machinery in existence— that of motherhood.

They think and act toward their cows as if they were so

many cast-iron machines. Such ideas lie at the bottom of a

large portion of so-called ill luck in the business. Physio-

logical results can only be had by the nse of physiological

understanding. M'.lk is the physiological result. The mys-

tery of these maternal functions is just as great in the bovine

mother as in the human mother. We have profound stu-

dents and great institutions of medical learning to evolve

the truth concerning the human mother, and still she is

very much an unsolved mystery. We have ignorance, blind

selfishness, and cruelty in many instances, and a lack of good

thinking quite generally to evolve the truth concerning this

bovine mother ; and, as if to add the cap-stone to our folly,

we wonder why her motherhood is not more profitable to us.

Let us remember one thing, and remember it devoutly : God
ruleth over all. His laws govern. If we persist in ignoring

or violating the laws that relate to the motherhood of the

cow, then we are sure to meet with a loss of success as a

punishment. Hence the necessity of being as gods, hnovnng

good practice from evil practice, and why one is good and

the other evil.

I start with the supposition that every man desires only

good cows and that their goodness be maintained to his

largest profit.

Pasture.

A good pasture, one that is conducive to the most profit-

able results, is one that yields an abundance of sweet, nu-

tritious grass, with the least exertion possil)le on the part of

the cow. A poor pasture is one either short in food or that

yields poor food, or that requires too large an expenditure

of exercise to crop a day's ration. If either of these poor

conditions exists it may ]>e taken as an evidence of bad man-

agement, poor handling. Hiram Smith, the noted Wisconsin

dairyman, who successfully kept one hundred cows on two
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hundred acres of land, always claimed that his pasture food

cost him more per dried pound than winter food. A study

of all surrounding economies reveals usually a higher range

of cost of product to price received than in winter.

The waste of succulent herbage by treading down is enor-

mous. As yet no one has suggested a practical remedy for

this evil. As the pasture grows short the cows increase their

exercise to obtain food, causing shrinkage of milk, and hereby

a doul)le loss soon ensues. There is an intimate relation

between bodily ease and full-fed contentment and the largest

production of milk. A profitable cow with plenty of food

never seeks exercise. The expenditure of nervous and phys-

ical force sufficient to produce a full flow of milk is very

taxing to her. The practice of dividing the pasture into

several divisions and allowing the grass in one to recuperate

and freshen in growth and flavor before turning in a2:ain is

very important, and is practiced and highly commended by

a few wlio have tried it.

To AND FROM THE PASTURE.

Serious losses occur quite frequently through hasty and

inconsiderate driving, particularly from the pasture at night.

I could quote numerous instances that I have investigated

of severe loss in average milk returns of the herd through

use of a dog or stupid boy. And a boy is usually as he is

born and trained. Very much to the discouragement of my
father in the early part of my life, this did not seem true,

irthe old gentleman were living now— peace be to his

memory !— I believe that we should both of us come nearer

together than we ever did before.

These facts are being brought out quite rapidly now that

the daily fat content is taken in creamery work. Every

owner should provide himself with means of detecting

these losses before it is too late to correct them. That

means buy a Babcock tester. Any man who has five cows

and cannot aftbrd the sum of |2 per cow for a period of

years for a Babcock tester that will cost him $10 and will

last ten years— if he cannot aff()rd this means of determin-

ing that which he could not otherwise determine, he is stand-
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ins; in his own lioht. A small feed of bran to each cow at

the milking stable will soon bring the whole herd regularly

to the yard and promptly so at night.

An old German in my county said once :
" Der dog vill

do pretty veil for der bull. Dat don't hinder der bull very

much ; but a dog for a cow ish a humbug on der man dat

own der cow."

Shelter in Summer.

Cows need shelter in summer much oftener than we are

apt to think. I doubt if it is wise to allow them to remain

in a rain storm even in midsummer. In our eight cream-

eries we have kept close watch of the effect of such condi-

tions on milk yield, and we have found that a long rain

storm, even in hot weather, is almost certain to reduce the

fat percentage of the milk. The Babcock test is telling some

very important truths nowadays.

The fly pest is becoming a most serious question. For the

past three years a large number of dairymen have followed

the plan of kee})ing the cows in the stable, well darkened

in the daytime, and turn them loose to graze at night. The

Horn Fly, however, seems to operate with about the same

ease in the dark as in the light, and no relief is experienced

short of the application of grease compounds. Where the

Horn Fly has most abounded it is thought they will cease

their depredations after about three years. Of course,

where the cows are kept in the stable in daytime they must

be partially soiled. Nothing is better for this purpose than

a growth of oats and peas, sown on very early ground at the

rate of two bushels of oats to one of peas. The White

Schcenen variety of oats, on account of its stifiiiiess of straw,

and the small Canada pea, make an excellent comlDination.

But the cheapest and best system of summer soiling is through

a silo. Summer stabling requires extra care to keep down
all foul odors, and I would especially recommend a liberal

sprinkling of land plaster every day in the morning and at

night. This will instantly absorb all ammoniacal gases, and

also prevent the floors from becoming slippery. Cows
handled in this way amid heat and flies last summer, wnth

their food supply kept up, to my personal knowledge,

showed scarcely any falling oft' in milk flow.
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Shelter in Winter.

Of course, the northern farmer understands the necessity

of good barns, but even in the milk-producing districts trib-

utary to New York, there is a strange laclv of understanding

when and how to use them. I have ridden on the cars

through various old dairy counties in New York and have

been really amazed at the wastefulness of dairy farmers.

Gentlemen, let me add a word. The cost of waste in the

United States to-day is greater than the cost of production.

I believe it absolutely and emphatically— the cost of waste

is greater than the cost of production. It is difficult to get

men to see often where they waste. With the mercury down
to 5 below zero I have seen a whole neighborhood of cows

turned out of the barn at 9 o'clock and left to wander around

the fields, ankle deep in snow, till 4 o'clock in the afternoon.

In many instances, the farmer would even go further in reck-

less expenditure and haul out a load of good hay and feed

the cows on the snow as a noon bite. This was done under

the mistaken idea that the cows must have that sort of exer-

cise in order to keep healthy. No cow can long give milk

profitably under such treatment. The secretion of milk pre-

supposes at the outset a relaxed condition of the system.

To promote this, a milk-giving degree of warmth is neces-

sary. Warmth relaxes and promotes the secretions ; cold

contracts them. Cold increases the consumption of food

without corresponding increase of product. These cows

were badly handled and their owners were not using dairy

intelligence, while at the same time they were subjecting

themselves to dairy expense.

Barns and Stables.

In the construction of the modern dairy barn, there are

certain considerations that belong to the day and age we live

in. First, they must l)e well ventilated. Second, they must

not be overcrowded. Third, they must be well lighted. The

matter of cheap and ettective ventilation is a difficult one to

deal with. We must warm the stable with the heat of the

animals' bodies. If we draw off the warmed air to supply
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fresh air we lower the temperature. There is only one way
out of the difficulty that I can see, and that is to allow at

least from 800 to 1,000 cubic feet of air to each animal, and

more, if possible. To do this we must either stable a less

numljer in a room or build the stable room wider or higher.

I believe lumber is cheaper than tuberculous cows, and I am
very certain that a great improvement in the healthfulness

of the stable would ensue by making it two feet higher than

they are usually l)uilt. Square wooden ventilating pipes can

easily l)e built from the stable to the roof, starting at about

two feet from the floor. They do not work perfectly always,

as sometimes the current sets downward. It is well to insert

a sliding damper to regulate the current.

It is a serious question with many whether it is not a bad

practice to store hay and fodder over the cows. The finest

barn I ever saw, as shown by the appearance of the cows,

was in the form of an L. The hay and ensilage was at the

end of the short angle. The cows were tethered heads

towards a centre feeding alley in the longest angle. The

centre alley was ten feet wide, ran through both angles, and

seven feet overhead was hung an iron railway. Suspended

thereto was a large box on rollers capable of holding 1,000

pounds of ensilage or about 300 pounds of hay. This was

filled with either hay or ensilage as desired, at the fodder

end of the building, and rolled along on the overhead track

in front of the cows. One man can easily push the box

along on the overhanging railway loaded with all it can hold.

In this way the fodder was kept free from all effluvia from

the stables, and thorough ventilation was easily secured.

This barn was built for the Gordon Guernsey herd near my
home, and I studied its effects Avith great interest. It was

only a story and a half stable, quite cheaply built, but I cer-

tainly never saw cows thrive better than in this barn. Every

cow barn should contain one or more box stalls for a sick

cow or one about to calve. That dread disease, milk fever,

may often be averted if the cow is placed in the box stall a

few days before calving, where she can have full, free use

of her body during parturition. Again comes the solemn

injunction to study well this question of motherhood. The

box stalls should command full view of the other cows, to
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promote contentment in the occupant. They should also he

thoroughly and often cleaned and well disinfected after each

birth therein. Parturient apoplexy sometimes occurs from

contagion derived from a lack of disinfection and cleanliness.

Lighting.

Go where you will in the old dairy districts you will find

nine out of ten of the cow barns built on the underground

plan. They are dark, damp and poorly lighted. This is an

unsanitary condition, causing tuberculosis, abortion and

other diseases which plague the dairyman. Lack of suffi-

cient windows makes them dark ; the large amount of moist-

ure voided in the urine and exhaled in the breath makes them

damp. Put in plenty of double windows. The effect will

soon be noticed in the increased tone, vigor and brightness

of the cows— my word for it, if you choose to take it, for I

have seen it occur dozens of times— and in an increase of

color in the milk. In summer when the cows have plenty

of sunlight the butter is yellow. In winter it is white. The

green, succulent grass has much to do with the question of

color in butter, but sunlight has more to do with it than

many suppose. Men and vegetables groAV white when con-

fined in a dark room. The London butchers wish for white

veal and to secure it they contract that the calf shall be fat-

tened in a dark room. The effect on the cow and the color

of her butter is the same. In the consideration of all these

questions, affecting as they do present profit and future sta-

bility, we should remember that old methods have come up

from men who first consulted their own convenience. The

first thought was to save labor and expense, whether it was

best for the cow and her final profit or not.

Our first consideration should be to do that which will

promote the efficiency of the cow. To do this we must pro-

mote her comfort. We must invest time, labor and capital

to promote it, for we sell the results of that comfort.

Did you ever think, my friends, that we are selling comfort

when we are selling milk?

We are not selling our own comfort or prejudices to the

consumer. Hence the higher economy of modern dairy pur-

pose. It is in the light of the highest not the lowest econ-
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omy that we must study and act. I learned a valuable lesson

on this principle from an old German years ago. I had

started a little local paper, the foundation of the present

'* Hoard's Dairyman." I was very poor in pocket and poorer

yet in judgment and courage. My old German friend came

in to see me.
" Well," he says, "that newspaper is a little thing, hey ?

"

"Yes," I answered, " quite little."

"Don't you mind that," was his comforting response.

" Every man's business is just like a carrot that grows in the

ground. Way down in the dark is the little end ; up where

the sun shines is the big end. If a man measure his busi-

ness in his mind by the little end, then always he stays right

there. But if he measures his business by the big end, then

in a little while he come up where the big end is, and he

own der liddle end too."

Fastening Devices.

In selecting a method of fastening cows in the stable, I

believe it to be of the highest profit to first consider the

physical economy of the cow, and the promotion of her

milking function. That is "der big end of the carrot."

Too many first consider the economy of room, " how many
can I crowd into a given space," or economy of time and

labor. It is my business to exchange labor for money and I

am all the time looking for a chance to invest time, labor and

capital, not to save it, but to invest it.

I must invest it at the highest economy ; but my wife

taught me a lesson once about economy when I was preach-

ing to her the necessity of denying ourselves. She said,

"That is not economy; that is privation. Economy calls

for a wise spending of means," and I said, " Madam, I bow

to your interpretation of this question. I guess you are

right." She has been very often right, much to my chagrin.

I know of no place in the economy of dairying where

time, labor and capital can be invested with better profit than

at the cow end of the question.

I am solidly convinced that the rigid stanchion should be

indicted for being a barbarous and unprofitable device. It

was invented solely for the comfort and convenience of the
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owner, and not for the cow. The bruised, swollen knees,

the cramped, rigid position in lying, tlie very frequent in-

stances of injured teats and udders by l)eing trod on Ijy

companion cow^s, the very evident lack of that ease or com-

fort so necessary to a mother if she gives you her best effort

in the production of milk— all these are sufficient to make
the indictment hold. All of these things constitute the force

and effect of handling.

Watering.

How many men here before me have determined for them-

selves how much an ordinary cow of 1,000 pounds will drink

on winter feed ? It would seem as if we should know about

this in order to have a good judgment in the premises.

I find that the range is from 80 to 150 pounds a day, with,

say, seven of the latter to three of the former. Cows giv-

ing a large flow of medium quality milk will drink the most

water, as a rule. I have spoken of the effect of cold on

the secretion of milk. The same law applies to the use of

cold water in winter.

If any of these men here wall consult his mother, or wife,

if she is a mother, they will quickly inform him of the fact

that when they wish to promote the flow of milk for a nurs-

ing child they use only warm drinks. The law that governs

lactation is the same with the bovine race as with the human.

Once let a dairyman get this principle firmly implanted in

his mind and he will find it invaluable as a measuring guide

as to what he should do. Take that alone. Do not ask for

technical definitions but take it in its entirety, and go on

with it and let it tutor every touch of the hand, and it will

do marvels. The mischief is that w^e have put the hand to

this Avonderful machine called the cow, before we sanctified

it with the brain, and we have made many sad mistakes.

The saving we will find, is not so much in lalior as in the

feed, or rather in making the feed more effective to our pur-

pose. Here again do we see the influence of environment or

handling on feed.

Exercise.

On this question I believe the following proposition to be

true : As little exercise as is possible, consistent with health
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and vigor. "VVe handle and feed for milk. Exercise costs

feed and a lessened production of milk. We cannot evade

the working of that law. But a certain amount of exercise

is no doul:)t necessary for health. Let us always remember,

however, that if we shut the cow up in a barn for six months

for the sake of extra flow of milk, no doubt we will get it

;

but we must take extra pains to make the environment as

perfect as possible. She must have good air, plenty of light

and dry quarters. We must never forget that the giving of

milk is a function of motherhood, and we must be obedient

to all laws that promote that function. The natural instinct

of a cow, when left to herself, is to eat her fill, if she can

get it easily, and then lie down and digest it. The law that

governs the health and development of the male does not

apply to the female in this particular of exercise.

Feeding.

At the outset let us consider what the dairy cow produces.

Milk is a highly nitrogenous compound. The caseine is

almost a pure albuminoid and is one of the three chief con-

stituents of milk. It is almost amusing to note how crude

are the judgments of some dairymen on this subject. Last

summer a neighbor asked me for a reason why certain foods

were recommended for butter cows. I commenced by trying

to show him the character of milk, how it was composed of

about 4 per cent butter fat, 3| per cent caseine, 4.70 per

cent milk sugar, etc. " Well," says he, "I don't care for

these other compounds ; show me how to feed for the butter

alone." I replied that I would do so if he would find me a

cow that gave milk composed of butter fat alone.

The composition of milk should teach us, approximately

at least, how to feed. We cannot get the butter fat without

the caseine, sugar, etc. Hence, we feed a balanced ration,

one that is sufficiently composed of albuminoids to enable

the cow to produce milk, which is a balanced food of itself.

You feed a balanced ration
;
you get back a lialanced food.

There is no such thing as a horse which has two trotting legs

and two running legs. Whether he runs or trots he must be

fed for all four legs. It is so with the idea of feeding for

milk. The cow must have access to food abounding in the
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right elements for the production of milk. There is a great

deal of significance in that word " balanced,"

If you are fattening a pig which has attained its growth,

you feed for fat, and corn meal will do the work well. In

that case you have but one object, the production of fat.

'But if the pig is not full grown and you feed a fat-producing

food, you at once hinder growth and development of the

carcass. To get that development you must feed sufficient

muscle and bone producing food. This sort of food is known
under the three names of nitrogenous, albuminoid and pro-

tein, all practically meaning the same in their effect on

physical economy. Now, milk was not originally designed

for your consumption or mine. Its original purpose is for

the offspring of the cow. If you put yourself in the calfs

place it will not change the purpose of nature. Milk is, as

I said before, a balanced food product and requires a balanced

ration. In butter making we make direct commercial use

of only one part, the fat, but we must feed for the production

of all the constituents in the milk. To this end it becomes

necessary to select largely of foods that most abound in

albuminoids. These are cotton-seed meal, oil meal, pea

meal, bran, gluten meal in grain, etc. There is another

reason why the cow should have plenty of nitrogenous or

muscle and nerve supporting food. And I invite special

attention to the reasoning along this line.

I have said that milk giving was a maternal function.

This function draws very exhaustively from the nervous

forces and system. The cow that produces a pound of butter

a day and other accompanying solids has drawn more on her

nervous force than the ox who pulls at the plough all day.

For this reason she must be handled so as to prevent iierve

exhaustion, and fed so as to support the nervous system.

The protein foods are essentially nerve and muscle support-

ing, and if a good cow produces milk profitably she must be

fed an albuminoid ration. Sancho Panza said: "It is a

great waste of lather to shave an ass." He was right. By
the same token it is a great waste of good food to pour it into

a poor cow. There is one practical way for every man to

determine whether he is boarding a poor cow or a good one,

and that is by the use of the Babcock test.
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Individuality.

It is very essential for the feeder to secure as soon as pos-

sible a judgment of each cow individually. There is nothing

in the whole game which plays a more potent part with food

and result than individuality. Every cow is not a heathen,

but, like the heathen, every cow is a " law unto herself."

Nancy Hanks trots a mile in 2.04 on twelve quarts of oats.

That is the speed product of her food. Think of that won-

derful result. Think of the millions of dollars that have

been expended to achieve it. Think of the intense effort

expended in the study of breeding, environment or proper

handlino; and care. Think of the intense education of the

trotting horse driver to give him the right judgment and

skill. Sum this all up and then tell me if you can measure

the problem of making a first-class trotter by twelve quarts

of oats a day. It can't be done. Then imagine a man tak-

ing a Norman or Clydesdale horse, weighing 1,500 pounds,

and trying to make a trotter of him by pouring oats into

him. You cannot imagine it, can you ? No. Why? Be-

cause there is not a farmer in the land but knows that breed-

ing and handling are vastly more important factors to success

in trottinof than feedino;. Not that food should not be con-

sidered, but you can find tens of thousands of farmers who

have just that Norman horse stamp of judgment about cows.

In the address of AVilliam Widmann before the Wisconsin

Dairymen's Association on the subject, "How we handle

our dairy to get 306 pounds of butter per cow," which was

published in " Hoard's Dairyman," occur these significant

words :
—

Having conchided that it [dairying] was the most profitable

branch of fanning, we began taking better care of the cows, made

the stable more comfortable and warmed their drinking water, etc.

Again :
—

On the 1st of October, 1891, the proprietor of the factory

started the system of paying for milk by the test plan. It devel-

oped that our milk only yielded 3.9 pounds of butter per 100

pounds of milk. Being dissatisfied tvith so loiv a yield, we tested
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our cows individually ; sold a number of the poorest, and started

a search for butter-producing food.

I have italicized the following words in the foregoing quo-

tation, care, comfoi^table, test, dissatisfied with so low a yield,

sold, search, and desire to call your attention to the fact that

they constitute the key-stones to the development of Mr.

Widmann into a successful dairyman ; and what this mill of

education has done for him it will do for me, for you, or

any other man who submits himself to its logic without con-

ceit or prejudice. Here is a bit of his personal experience

that may prove interesting :
—

Not having much land for pasture that summer, we concluded

that feeding grain was necessary. We fed about two pounds cot-

ton-seed meal and bran as long as the cotton-seed meal lasted,

which was until July 1, after which we fed nothing but bran. The

omission of cotton-see'd meal resulted in a decrease of both quan-

tity and quality of milk. We have concluded to feed grain in

summer hereafter. It will take less land for pasture.

(How many think of that? Sometimes we cannot help

ourselves ; our pasture is of such a character that it is not

worth much for anything else.)

The cows will do better— not go dry as long— be in better

condition the following winter. The largest average daily amount

of milk and butter we ever received was the following October,

while they were feeding on new seeding of clover during the day,

kept in the stable at night, and fed twenty pounds of ensilage,

three pounds of oil meal and four of bran.

Note this combination : succulent food, clover and ensi-

lage, with a strong ration of milk-producing solids, and

keeping in the barn at night, so that the chill of night air,

in October even, should not detract from the profitable ac-

tion of the milk-producing function. Here we see clearly

disclosed the working of certain principles.

Again :
—

We endeavor to give to each cow in the herd our personal atten-

tion, and feed them individually, according to the capacity of each.

I have italicized the words individually and capacity. I



66 BOARD OF AGRICULTURE. [Pub. Doc.

quote the summing up of this talented young dairy farmer

in the following two paragraphs at the close of the address.

He is a German boy raised in the city of Fort Atkinson,

his father a wagon-maker, and was put on a farm, and

shames nine out of ten of the farm-raised boys of that

county. There is something queer about this life, anyway,

isn't there ? He has a masterful sense in his business. He
says :

—
We estimate the cost of keepuig a cow at $40 a year ; $20 is

for grain, $11 for ensilage and other coarse feed in winter, and $5

for grain and $4 for pasture in summer.

For the calendar year ending Dec. 31, 1892, our cows gave us

179,936 pounds of milk, giving us a credit at the factory for 7,801

pounds of butter. This was an average yield per cow of 7,455f
pounds of milk and 325J pounds of butter.

Understand, these are the figures taken from the creamery

books, and not private record. The gross cash returns were

$73 per cow. The skim-milk was returned to him, he mak-

ing no account of it in this calculation, though it was made
profitable in another way.

Turn where you will, you will find it a wonderfully broad

field, one that will take all the brains you can muster to ex-

plore. It is something like that field that the farmer started

to plough with a team of unbroken steers. They went

hither and thither and he could not control them, so he set

in the plough and said, " Go where you are a mind to ; this

field all needs ploughing." Don't look at it cheaply ; don't

think you need not exercise the very best intellect, the best

honesty, and the best training you can secure. It requires

more brains than politics (the Lord knows that, and so do

I), more honesty than banking, and more trained thought

and skilful hands than running an engine. To promote all

these to their best fruition is what we are here for.

Dairy Education.

Because a man keeps cows, is no sign whatever that he is

a successful dairyman. In the eight Hoard Creameries about

Fort Atkinson, Wis. , are nearly six hundred patrons. Every

man has an equal chance with his neighbor, for all are paid
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for their milk by the test value. The butter all sells for the

same price. Yet there is a wonderful difference in the result

per cow and per 100 pounds of milk, and finally per pocket.

Here is one man with an average of nineteen cows, nine of

them two-year-old heifers, whose average yield of milk per

cow at the creamery was 4,796 pounds, producing 289.53

pounds of butter per cow, and for which the creamery paid

him for the year an average dividend of $1.36 per 100

pounds. Here is another man that is contented with less

milk per cow and an average annual dividend of 97 cents;

another with less milk and a dividend of 96 cents ; another

with less milk and a dividend of 93 cents ; another with less

milk and a dividend of 91 cents. The first man is a dairy

student. He reads and studies the experiences of other men.

He is not bound up in his own conceit. He realizes the fact

that success with the cow is very largely a matter of good

judgment, and that to exercise good judgment he must study

and educate himself on dairy questions. You can judge for

yourselves whether it pays or not.

Two years ago I visited the Milk Condensing Factory at

Dixon, 111. The superintendent had the figures per cow

concerning every patron. A few will serve to illustrate this

point. One herd of 45 cows gave an average of 4,055

pounds per cow, receiving therefor $42.39 per cow. Another

of 46 cows gave 5,630 pounds per cow, receiving $60.56 per

cow. A number of other herds averaged over $70 per cow.

The price of milk was uniform to all, being 90 cents a hun-

dred in summer and $1.30 in winter. I published the facts,

and the men concerned read them. They were amazed at

the difference. (" Many are called, but few chosen.") A
few saw at once the value of making a comparative study of

others' herds and methods, and enlarging their knowledge

and judgment by the experience of other men. The rest,

however, kept on in the good old way of indifference and

sublime faith that the Lord would somehow be ffood to those

who despised knowledge. There was a time when the Lord
winked at ignorance. That was in a former dispensation,

however. A larger and better exercise of intellect is the

one thing needed in this dairy business, East and West,

North and South.
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The Chairman. I see assembled here upon this occasion

more practical dairy farmers, more creameries represented,

than I ever saw before in Berkshire County or in the State

of Massachusetts. We have, gentlemen, about two hours

to comment upon and criticise the interesting address to

which we have listened. I hope the gentlemen will avail

themselves freely of the opportunity, but I will ask you to

limit your remarks to about ten minutes, as there are a great

many here.

Mr. M. I. Wheeler (of Great Barrington). The lect-

urer stated that the quantity of milk was decreased in con-

sequence of exposure to storm in summer. I would ask

him whether that w^as due to the elFect upon the animal or

to its eflfect upon the feed that the cows took, whether the

added moisture to the grass does not so reduce it rather than

the effects upon the animal herself.

Ex-Governor Hoard. There is a great deal about this

question which I do not know. I am not able to say, but

both mioht exist. I am convinced that the chief factor was

the effect upon the animal herself, for the reason that corre-

sponding experiments along those lines have shown me—
and 1 think you, Mr. Wheeler, will remember it, if you

reflect— that any disturbance of the comfort of a cow has

an effect upon the character of the milk. AVhen a long

storm ensues and the cow gradually begins to feel a sense of

discomfort, there is a disturbance of nervous action, and

nervous action has a wonderfully quick influence upon lac-

teal secretion, and particularly upon the butter-fat content,

which is the most variable of all the contents of the milk.

Therefore I reason that this was due largely to the disturb-

ance upon the cow herself, and may be that in affecting the

food it did the same thing also,

Mr. Wheeler. That question was suggested by the fact

that I read a great many years ago in the '
' Country Gen-

tleman " an article by Mr. Atkinson, in which the writer

asserted that shade trees in a pasture were an absolute dis-

advantage to cattle that were pastured there ; that in the

summer they were seeking their own comfort under the shade

trees, and they filled their stomachs with the grasses which

were reduced in concentrated food elements by the dews of
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the night and morning; that the cattle, when they were not

thus situated, had more concentrated food than the grass fur-

nished, with the moisture that came to it through the night

and through the storm. That was the teaching of that day.

Of course, that was a good many years ago, and new ideas

and better knowledge prevail to-day in many respects,

whether in that or not is a question.

Ex-Governor Hoard. That is another question. This is

a specific question brought out by the Babcock test upon the

milk of the cows in my creamery. Always following a se-

vere storm there is a decrease in the fat content of the milk.

I am not speaking about the question of the cow lying in

the shade. That is a question to be separately considered.

Whether the cow gets lazy and seeks the shade and does not

do half as much as she ought to, or whether the heat is a

cause, I do not know. There has been some investigation

made by the Vermont Experiment Station, which the Com-
missioner here, Mr. Whitaker, has very finely brought out,

showins: that as the heat increases above 76° there is a de-

crease of butter fat contained in the milk. The effect of a

rainstorm upon the decrease of the average butter fat of all

the herds represents something like six hundred.

Secretary Sessions. You mean the decrease is in the but-

ter fat of the milk following a storm?

Ex-Governor Hoard. Yes, sir. Suppose a storm occurs

to-day, and all day long there is a pelting storm. At night

the cows are milked and the cream is brought to the cream-

ery and is tested to-morrow morning. It will show at once

that there has been a decrease of butter fat. I reason that

it is attributable to the fact that the cow is made uncomfort-

able, and thereby nervously disturbed.

Question. Will it show any decrease in milk?

Ex-Governor Hoard. Not as much ; still some decrease

in the quantity of milk ; but it will mainly show in the

butter-fat content.

Dr. Pierce (of Vermont). Does not the heat and effort

of feeding affect the nervous system and disturb it, causing

the same discomfort as a rainstorm?

Ex-Governor Hoard. I reason so.

Dr. Pierce. I think every physician here will recognize
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the speaker's position when he speaks of the comfort of the

animal.

Ex-Governor Hoard. I never have any difficulty in being

understood by physicians and women.

Dr. Pierce. Last Saturday I was in the village of Mil-

lington, in this State, where I came across a very fine illus-

tration of what has been oiven us this mornino-. I met a

gentleman, a common farmer l)y appearance, and not quite

the average of the common farmer. I was listening to the

banter of a number of other farmers in regard to his taking

care of his cow, and especially one who sold him the cow.

She was a grade Jersey. When he purchased the cow she

made a pound of butter a day. That was all that the

seller had guaranteed the cow to do. They were laughing

at him because he Avas spending so much time on her ; but

the cow was making seventeen pounds of butter a week. I

listened to the banter a while, and I asked him what he

did. " Well," he said, " I will tell you about that. I read

' Hoard's Dairyman,' and take pride in the care of the

€0W."

Mr. Kline (of Egremont). In connection with Mr.

Wheeler's question about rain affecting cows, decreasing

their product on account of a storm, this circumstance comes

to mind. There was a butter and cheese factory in this

county a few years ago, and the manager of it told me that

always in an east wind the product of the cow was quite a

per cent less than in a north wind, even if there was no

storm. This manager said he could always tell by the wind

what the product was going to be the following two or three

days.

Secretary Sessions. That was in the quantity of milk?

Mr. Kline. No, in the per cent of butter product from

the milk. He said it would be always less with an east wind

than with a north wind.

Ex-Governor Hoard. I have had no experience in that

line. I have made no observation distinctively.

The Chairman. Apropos to that question, I will say that,

according to the report of the superintendent of the cream-

ery for two successive years, it took a larger number of

spaces to make a pound of butter in the month of Septem-
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ber than it did in any other month ; that is, it took nearly

or quite seven spaces to make a pound of butter, wliereas

the average of other months was a little over six. I be-

lieve I make the statement correctly. I want to ask why
that was so in that particular month ?

Mr. Kline. My idea is the cattle were eating too much
frozen grass.

The Chairman. We have another superintendent of a

creamery just over the line in the Nutmeg State, who per-

haps can tell us something about this subject, Mr. Gold.

Mr. T. S. Gold (secretary of Connecticut Board of Agri-

culture). I will merely suggest that Governor Hoard's

position in Wisconsin does not enable him to understand

what an east wind in New England is, and what it means to

everybody, and it means the same for the cow. It is a wind

that generally produces disturbance of all our mental and

physical qualities. It makes us uncomfortable. Here it is

the uncomfortable wind of New England, and it follows right

in the line here that a cow should shrink in her milk, as

Governor Hoard has said, whenever she is made uncomfort-

able. Why should not the east wind make her uncomfortable,

just as it does humanity ?

Mr. HoETON. We had occasion in the last six months to

make investigations concerning a fly which troubled the

farmers of Massachusetts. Mr. Geors-e L. Clemence has

had some experience which seemed to me to do away with

the fly at very small expense, and for the benefit of the

farmers present, with your permission, I would like to have

him give you a sketch of it.

Mr. George L. Clemence (of Southbridge). In the

fore part of August my herd had been very much troubled,

not only with the common fly, but with this new pest

called the horn fly. About this time a friend of mine

sent me a device to try on my cows, an instrument for

spraying cows with kerosene oil. He said it kept the fly

from his herd, and advised me to try it. I did so, and with

the very best results. The device is a simple spraying in-

strument, and I found with about half a pint of kerosene

oil, costing less than a cent, that I could spray twenty-five

cows inside of five minutes, killing the fly, and the cows.
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would not be troubled again for an hour and a half or two

hours ; and I found that it is not only a great comfort to the

cow, but also favorably affects the yield of milk. I sprayed

the cows in the morning, but you all understand very well

that kerosene oil evaporates very quickly, and it does not

last probably more than two hours. A very small quantity

can be used. It kept them as quiet as in the middle of

December or January. I let them out after milking, and

when they are returned to the stable I again use the sprayer.

I supplement their pasture feed with oats and peas.

The Chairman. I see Mr. Sanborn present, and I would

like to hear from him.

Mr. C. E. Sanborn (of Boston). I believe I was never

called upon before or ever spoke in public, but I must say

that this discussion in reference to flies has been of great in-

terest to me in view of the experience which I have had in the

last two years. I have quite a large stock farm, for New
England, of horses, and during the season of 1892 in Maine

we were troubled more than usual with flies of difierent

varieties. My stock would come in from the pastures sim-

ply worn out from fighting flies, and required a good deal

of extra feeding. I was recommended this season by an

old veterinary to use rancid fish oil with boiled sage. The

boys went into the pasture with a pail and an old paint brush

and put some of this on the animals, in two or three places,

perhaps once in three days, and they were free from the

trouble of flies. You could see them feeding all day long

in the sunshine, and we had no trouble whatever.

Mr. Hartshorn (of Worcester). I would like to know

why the use of fish oil would not be beneficial on milch cows.

The Chairman. I would like to ask Mr. Clemence as to

the use of kerosene. Did you discover that it had any effect

upon the milk in any way?
Mr. Clemence. Not a particle ; but I found that if you

sprayed the cow immediately before milking you could smell

kerosene in the stable, although I never detected it in the

milk. But it seems to me that it would be advisable to wait

ten or fifteen minutes after applying the kerosene before

commencing to milk. By that time I do not think you will

have the smell in the stable.
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Mr. Nye (of Barnstable). I remember we used to use

whale oil when I was a boy, but I think that it cannot be

used on cows to advantage. The odor remains a long time,

and I should hesitate long before I used it on a milch cow.

Mr. Wheeler. On this question allow me to say that

the New York Experiment Station recommended train oil

to be applied to cow^s, put on with a brush, and I tried it

w^ith very satisfactory results. I do not know what it is

exactly, but it is known in the market as train oil, and it

has very little, if any, odor, not enough to be perceptible

— not enough, certainly, to have any influence upon the

flavor of the butter.

Mr. Hartshorn. I used last summer three quarts of fish

oil with one ounce of carbolic acid, in that proportion, with

excellent effect upon my cows with reference to the horn fly
;

but it has to be vigilantly used, for the flies get there at any

possible time and place. It was the first appearance of the

horn fly in our county last summer.

Mr. Pratt. What is the description of the fly?

Mr. Hartshorn. It is very much like a half-grown

house fly, a very small fly. The flies will stand right on

their heads in the hair until they are filled with blood. They

get upon the shoulders and neck, and I never saw anything

more persistent in sucking blood out of an animal than the

horn fly.

Secretary Sessions. We have them in various places in

the Commonwealth.

Mr. West (of Hadley). I would like to ask Governor

Hoard if he would give the same ration of grain in the sum-

mer that he would in the winter. We have a silo. Will

he give us a ration for summer treatment of grain ?

Ex^Governor Hoard. You should feed according to tem-

perature. In the winter time you have to feed a larger pro-

portion of food that produces fat, because you must maintain

the temperature. In the animal economy we burn food to

keep up bodily heat as we burn wood in the house to keep

up heat in the winter ; and I do not know that there is any

difierence in the process of combustion inside the body than

there is out, but we must keep up the heat ; therefore a win-

ter ration, as a rule, should contain a larger proportion of
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heat-producing matter, of starchy food. In the summer

time we have this outside lieat provided for us ; therefore

the summer ration should contain a larger proportion of the

muscle and nerve supporting food, the albuminoid food, and

in that conjunction I do not know of anything that is much

better than that ration which Mr. Widmann used— that is,

bran and oil meal, or pea meal, or cotton-seed meal. I feel

a little dubious about handling cotton-seed meal, though I

think it is a very valuable food ; but I have to handle it with

some care.

Mr. Pratt (of Middleborough). I have been accustomed

for many years to feed very heavily with cotton-seed meal

in making milk for the Boston market. I have now become

connected with a creamery which from the very first day of

its operation and for several years has had an established

reputation for making a very fine quality of butter, and they

get a very large price for the product of their creamery.

Now, in their regulations the}^ forbid using cotton-seed meal

or anything of that nature. Is it wise for them to allow it

to be used in small quantities ? No one furnishing cream for

the creamery is allowed to use any cotton-seed meal, gluten

meal, or anything of that nature. As I understand it, they

have an idea that it will flavor the butter.

Ex-Governor Hoard. My experience does not coincide

with this rule. I make butter for 3,200 families in Chicago ;

I supply them every week, and I do not believe that any

man in the world has more critical customers. If you could

see some of my correspondence you would say so. I am
accused of about everything on earth except of being an

honest man, the people declaring that I am serving them

oleomargarine and all sorts of things. In the main I have a

very fine class of people to work for, whom I appreciate

very highly. There are a few cranks among them, but I do

not believe anybody has a more sensitive demand to satisfy

than I have, and I would not under any circumstances insti-

tute such a rule ; but I would insist that either cotton-seed

meal or oil meal should be used in small quantities, and that

it should be used carefully.

Mr. Pratt. How many pounds per day can be allowed?

Ex-Governor Hoard. Not to exceed two. Maybe I can
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indulge in a little reasoning which will help on this matter.

All of you know that the stripper's butter is deficient in

flavor. You know that after gestation has set in— six

months, say— the process of gestation takes out of the

butter all flavor, and feeding cotton-seed meal in large quan-

tities produces fat to such an extent that it is almost the same

as strippers' butter. Now, that does not show that a man
should not use it with temperance and with judgment. A
small amount of cotton-seed meal is a help in the promotion

of this albuminoid property that I am speaking of, but it

should not be used as largely as some men use it. Then in

regard to this matter of flavor, I will guarantee that this

creamery you speak of will find the same difiiculty if they

should make butter from all strippers' milk. Supposing

every cow had been six months milked or eight months

milked, that creamery would find it impossible to make a

fine article of butter. It cannot be done. I never could do

it. What is the cause of that? There are two basic fats

in milk. The flavor in the butter is largely the result of

the butyrine and caprone, and gestation takes that entirely

out, and so in regard to feed. I do not think that cotton-

seed meal, handled rightly and moderately, will do butter

^ny hurt. It does not hurt mine ; but I have insisted that

it should be used carefully. I have had no experience as to

gluten meal that leads me to believe it is any more harmful

than bran, but it is a very high protein food, and those pro-

tein foods can never be used as largely as a great many men
want to use them. You must use a larger bulk and balance

-that ration. Then another point on feeding. I have never

been able in my experience, with not more than one cow in

a hundred, to secure any profitable results with above eight

or ten pounds of a well-balanced ration. I had one instance

with a Jersey cow that would take fourteen pounds of corn

meal and six pounds of bran and return me a pretty fair

equivalent for it, and an examination of the excrement

showed it was digested.

Mr. Pratt. Governor Hoard, can you give us the cor-

rect proportion of the feed ?

Ex-Governor Hoard. I cannot do it. I cannot look at

your cows right here. From eight to ten pounds is about
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the range of profitable return. Above that there is an in-

crease in the percentage of waste, and I cannot secure one

cow in fifty that has a digestive limit above eight pounds..

I think I can breed such a cow, if you will give me time.

Mr. Prati. How would you divide that eight pounds—
in what proportion ?

Ex-Governor Hoard. Well, I would have two pounds

of protein to every cow of a thousand pounds weight. For

instance, I would take two pounds of cotton-seed meal, or a
pound and a half. I would take four pounds of bran, and

a pound, say, of oil meal, and the balance more bran.

Mr. W. B. Barton (of Dalton). In the Berkshire Agri-

cultural Society we had before us six butter cows. We were-

under instruction to test them with the Babcock test, and

take into consideration the time of being in milk and preg-

nancy, etc. Those cows had been in milk from three weeks

to six months, except one, which had been in milk three or

four years without having had a calf. The test resulted

from about 4 per cent to a trifle over 8 per cent butter fat,

and the quantities of milk varied as much. The cow which

gave the 8 per cent of butter fat was this cow which had

been in milk so long. There were five premiums awarded,

and we excluded the cow which had been in milk three years

from the premiums on the ground that that was not a l)utter

cow, because the cream we considered would not be as

churnable. I would like to ask Governor Hoard about that*

Ex-Governor Hoard. Was that a farrow cow ?

Mr. Barton. Yes.

Ex-Governor Hoard. Farrow cows' milk, as a rule, as

well as strippers' milk, is a little more difiicult of churning,

but not necessarily unchurnable. If you ripen the cream

of such a cow or a stripper cow and carry the acidification a

little further, you produce a corresponding ease of churning.

I should not have excluded the cow you speak of on the

grounds you mention, because churnability is more a test of

the skill of the churner than it is of the cow.

Mr. . In regard to warming water for dairy cows,.

some three years ago this was called to our attention and we

decided to make a trial of warming the water, although we

were unable to get it to as high a temperature as we desired.
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We could not raise it much above 65°, but we were sat-

isfied that in our lierd of twenty-five cows it increased the

flow fully as many quarts per day. That was our first

winter's trial. This fall, being called away from home con-

siderably, I left instructions with my man that as soon as

"the weather became cold to warm the water. On returning

to my home I found that the cattle had dropped off in quan-

tity. I immediately inquired if he had warmed the water.

He said he had not. When the water was warmed again,

in two or three days they got back their milk, and increased,

in fact, a little more than they were giving previously.

Mr. F. H. Plumb (of Springfield). The gentleman on

my left has said that cotton-seed meal was not allowed in

his factory, and Governor Hoard, who has fed it in the pro-

portion he has stated, says it has no effect on the quality

of the butter. I have been told by dairj-men that cotton-

seed meal has a softening effect so as to somewhat injure the

shipping quality.

Ex-Governor Hoard, We know of no such effect ; it is

right the opposite. Oil meal has somewhat of a softening

effect, and gluten meal is supposed to have that effect to

some extent.

Mr. PlUiAib. Then there is one more question in relation

to cotton-seed meal. What is its effect on the pregnancy

of a cow when fed in large quantities ?

Ex-Governor Hoard. Well, that is a mooted question.

I could not say definitely. It is claimed it is somewhat dis-

turbing upon the pregnant condition, and i,3 liable, if fed in

•excess, to result in an abortion.

Mr. Kline. I have had some experience in our creamery.

At one time nearly all of the dairies had been in milk a long

time, and we frequently tested the different dairies sepa-

rately, and we found we got a very poor yield of butter, but

by mixing these dairies with the others we almost always got

more per cent of butter from the whole mixture than we did

when they were not mixed, so I think that by mixing the prod-

uct of several cows or dairies it does away with that difficulty.

Ex-Governor Hoard. Very likely ; the good helps out

the bad.

Mr. Kline. In regard to cotton-seed meal, we have tested
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dairies that were feeding cotton-seed meal. It was claimed'

by some who were not feeding it that we were injuring our

product, but our best judges have decided that the dairies

that were using cotton-seed meal produced the best results.

Ex-Governor Hoard. I think they produce the largest

result in fat.

Mr. Harwood (of North Brookfield). The gentleman in

front of me asked a question, and Governor Hoard has

answered it ; but perhaps a little explanation further from

me will be allowed. The gentleman is, if I understand it

rightly, a patron of a co-operative creamery, and the Gov-

ernor is the proprietor of a creamery. Well, these are two

very diflerent institutions. It has been found necessar^r

with all the co-operative institutions in the creamery line to

establish a certain set of rules and regulations to govern all

their patrons alike. Some patrons might be disposed to do

the fair thing, but they all do not look at it in the same

light ; consequently it is necessary to draw up a set of rules

and have them rather strict in order that all shall do the

same thing. Our experience where the patrons fed cotton-

seed meal was this : if we allowed it to be fed at all, it would

be fed by some patrons in very large quantities, and those

to whom we shipped the butter for sale told us that it not

only hardened the butter, but it gave it an oily look upon^

the top of the tub, and therefore reduced the price. I have

answered the question in that way because it is a little dif-

ferent, and under different circumstances from that which the

Governor had stated.

Ex-Governor Hoard. You did not find that cotton-seed

meal had any efiect to soften the butter ?

Mr. Harwood. No, sir ; and I found also that if we
could trust our patrons to feed as we would be willing to

have them, a small quantity of cotton-seed meal was not

objectionable at all ; but the fact that some would feed it to

excess, and thereby injure the whole, obliged us to draw

the line somewhere, and in drawing it somewhere we were

obliged to tighten it perhaps a little tighter than was really

necessary.

Mr. . I would like to ask the Governor if he has-

ever had any experience in feeding corn meal. The farmers
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in our section have fed it cob and all, mixing it with bran,

and have had good success. Now, is it economy for the

farmers to grind the cob, or shell the corn before carrying

it to the mill? The past year I had a good crop of rowen,

which I fed. After my rowen was gone I substituted gluten

meal. It did not increase the flow of milk, but it added

to the quantity of cream. I was told that rowen was not

worth harvesting.

Ex-Governor Hoard. I never could determine whether

the cob had any practical effect on the meal except a mechan-

ical one, that of lightening the meal in the stomach. I never

could discern very much nutritious quality in it, l)ut I think

there are many saints who do not wear crowns, and I think

there are many influences in digestion which are not included

in nutrition. I believe many things are useful, and the me-

chanical effect of keeping the whole food from impaction,,

from becoming pasty in the stomach, is a good one. Youi

feed rowen. Rowen is dried grass, not hay. It has none

of the woody stock ; it is the finest food in the world, be-

cause grass is the finest feed, and the man who says that

rowen is not worth saving should at once take steps to escape

the judgment to come. I do not know why men reason as.

they do. To determine the effect of croppage, I took a lawn

mower and cut two-inch grass and fed my cow on it, and she

never would make more butter than she would on a plenty

of nice croppage, June grass croppage. I desired to know
how much she would eat, when she had all she wanted. No-
body had ever made the experiment. So I weighed it, and

found she ate eighty pounds a day in the stable, and she

gave me her return just the same as she did grazing out-

doors. At the same time I dried a corresponding quantity,

the same number of pounds, dried it thoroughly ; it made
from twelve to sixteen pounds of dried food. 1 fed that to

the cow, and she dropped right down. Gentlemen, succu-

lence hath a value not recorded in the philosophy of man in

its eff'ect upon digestion. Succulent food has a pleasure and

palatability about it, and it affords solace and satisfiiction to

the cow.

The Chairman. I would like to hear from Mr. Bullard,.

one of our old farmers.
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Mr. James Bullard (of Lee). I supposed we farmers

came here to learn from these teachers that are paid by the

State of Massachusetts, and I have been eagerly listening

and learning. I have had some experience in dairying.

I have but a small place, forty acres of land, and I have

practised keeping some sixteen or eighteen cows, and have

fed them in the summer. No one has yet told me that I

could afford to feed my cows in the summer to compete with

those that have pastures, but that is the only way that I can

do. I wanted to use whatever tillable land I had, and I

have found that I could feed these cows more cheaply in the

barn. I have not yet found but a very few of us here who
practise that method, and I only judge by my own ideas of

the matter in raising feed in the room of solving grain to

mature. I have sowed about three bushels of oats and a

bushel and a half or two bushels of barley, and as much
more of peas, on an acre, and I have found there is more

feed on that acre than there is on two or three acres of hay

grass. The comfort of the cow which has been alluded to I

believe in. I think I read in some paper, and I guess it was

"Hoard's Dairyman," that at some dairy association one

gentleman was asked about the treatment of his cows.

" Well," he said, for short, " I think we should speak to

them as we are under obligation to speak to a lady." That

is, they should have our confidence. I had one rather young

creature which was frightened by a dog ^v^hile I was bring-

ing her home, and she was wild for a while. I took it upon

myself to pet her, and I can go in by the side of her now
without her having any appearance of fear. But still when
a stranger comes round she eyes him pretty closely, showing

that there is a good deal in this idea of friendship. For

three or four years past I have not allowed my cows to be

driven to or from the pasture. The pasture gate is a short

distance from the l)arn at the head of the lane. The cows

go to the pasture by themselves. When milking time comes

we put some grain in the manger of the stable where we
wish the cows to stand and then go and open the gate, re-

turning in front of the cows. They are always ready and

come promptly to their places without excitement or fear,

and I believe that I get a better quality of milk and more

of it by this method of dealing with the cows.
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Mr. Stetson (of Lakeville). I would like to ask Gov-
ernor Hoard what form of fastening he would recommend
while cows are in the stable. I see he objects to rigid stan-

chions, which I do myself.

Ex-Governor Hoard. The question is asked, what form

of a fastening I would recommend ? I am a little loath to

state that, but I do not know that I ought to be. I have

been experimenting for many years on a form of stable, and

I adopted one about four years ago which satisfies me the

best of any. This form I have published two or three times

in the "Dairyman," owing to urgent solicitation, with expla-

nations and cuts.

The excellence of this plan of tying cows over the stan-

chion plan is found as follows :
—

(1) The cow has three and one-half feet in width of stall

and perfect liberty and comfort of position.

(2) By virtue of the bar across the stall floor, which will

be seen just forward of the hind feet of the standing cow, the

animal has always a dry, clean bed to lie in, thus keeping

her as clean from manure in winter as though she was in a

June pasture.

(3) By this system each cow is protected when lying

down from having her teats and udder stepped on by her

standing neighbor. This is one of the most productive

sources of injury that is known, and of itself should condemn

the rigid stanchion.

The cut represents one row of cows facing another row.

A closely boarded partition about four feet high fqrms the

front of the stall. Each cow has three and one-half feet in

width. The floor is made tight and there is no drop in the

rear of cows, except the thickness of one plank, which is the

double floor of the stall. The feeding rack is constructed for

two purposes: (1) To contain any hay or roughage that

may be fed the cow. The slats are put on wide enough so

the cow can easily get her nose between them. (2) To force

the cow when standing to stand with her hind feet in rear of

the cross bar across the stall floor. In constructing the feed-

ing rack nail a 2x8 piece of scantling edgewise against the

board partition. This constitutes the bottom of the rack

and should be placed about forty inches from the floor. Place
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the top scantling about two feet from the jiartition. This

makes the feeding rack eight inches wide at the bottom and
two feet wide at top. In the center of the bottom scantling

fasten a ring screw to tie the halter to. Fasten the cow witli

a common web halter, she wearing the head piece all the

time ; the halter end of the rope has a safety snap to fasten

View of New Cow Stall.

into the ring of the halter under the throat. To prevent the

cow from getting loose it is well to divide the end of the rope

into two strands each six inches long and put a snap in each,

fastening both into the ring when tying the cow.

The grain and ensilage box is placed on that side of the

stall opposite to the one the cow usually lies on. If she lies

on her left side, place the grain l)ox on the right side, as seen

in the engraving. This box is larire enouii:h to contain the

ensilage and grain feed, and is reached by an opening in the

partition. It is best to have the feed box slant down towards

the cow, so that all the feed will easily work down to the end

nearest her. The box should be long enough to extend from

the partition into the stall as far as the upper part of the
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feed rack projects and about eighteen or twenty inches wide

and sixteen inches deep. If placed sufficiently slanting,

the feed will easily work down to the lower end next the

cow, so that she will not need to bring her hind feet in on to

her bedding in order to reach the contents of the box.

In placing the bar across the stall bring the cow's head

squarely up against the feeding rack ; then just forward of her

hind feet nail down a two-by-three scantling. Fill the space

forward of the bar with bedding, which being without waste

will last till entirely worn out. In this way each cow has

her bed in true proportion to her length. It should be made

fresh once a week, however, for the sake of health. I com-

mend this stall to all dairymen who are looking for a clean,

comfortable method of stabling dairy cows.

Question. Do you provide any way for watering your

cattle in the stable on this system?

Ex-Governor Hoard. Partially so. I have ado[)ted the

suggestion of another gentleman (we all learn from one

another, you know), which I find very convenient. I am
keeping but few cattle now. This governor business had a very

disturbing effect on my cattle business. I am constantly try-

ing to get back my self-respect and the respect of my cows.

I had to part with my herd because of this disturbance

largely. I have a few thoroughbred Guernseys, together

with the cows of my patrons in the creamery. This system

is not a perfect one, but it is the only system I ever found

that would keep a cow clean and comfortable at the same

time.

Question. She cannot lie anywhere else ; she has got to

go up there ?

Ex-Governor Hoard. She has three feet of rope. When
she lies down she is not going to lie across that three-inch

stick. She will try it two or three times, as you or I would,

but she will give it up.

Secretary Sessions. Did you say that three-inch stick

was just forward of her hind feet ?

Ex-Governor Hoard. Just forward of her hind feet.

As you bring her up each cow regulates that herself. The

rigid stanchion makes them all alike. Go into any stan-

chion stable you choose and look at the cow lying on the
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floor, and you see a cow with her hips projecting clear over

the gutter so the whole viscera is crowded down into the

hips. The whole tendency of that is to produce weakness of

the genital parts, and the consequent tendency to produce

abortion. See the cow forced by the narrow standing i:)lace

to throw the hind feet forward, the gambrels forced up under

her, crowding the hind feet way up under her body and her

hips projecting over the gutter. If the cow lies down nat-

urally, the hind feet must stand out at a right angle with

the body. With the stanchion system she is crowded up in

this way.

Gentlemen, if you will study it— oh, if you will study it

in the light of the cow, and not in your own light— you

will get at a different view of this stanchion system. Bring

the cow up here, and then in between this cow and her

neighbor you can pass easily. You have a partition so that

this neighboring cow shall not step over on the teats or

udder of her companion, setting these two-by-four joists up

in this way. With this method you prevent the cow from

catching on the corners as she rubs, and you prevent one of

the most productive sources to-day of injury to the teats and

udder. I want to say to you, in my candid estimation, hav-

ing investigated several thousand instances— my neighbors

come to me constantly— I judge by my herds and from

those of others, and I am all the time studying those things

— I lind, in my candid judgment, fully 75 per cent of all

the injuries to the teats and injuries to the quarter are

caused by the cows stepping over on to them as one cow is

lying down and the other is standing up. Now, if I am
right, to correct that evil would be a consummation most

devoutly to be wished.

Mr. Russell (of Great Barrington). What system of

ventilation do you use ?

Ex-Governor Hoard. It is a pretty hard matter to tell

which is the best system. We get at it in various ways, but

the best system that I have ever seen is to construct a square

box pipe running to the roof of the barn, and start that

about two feet above the floor, with a damper such as you

put into a grain conductor where you let down a supply from

the grain box. The damper enables you to control the cur-



No. 4.] DAIRY CATTLE. 85

rents of the atmosphere. It is a little difficult to handle

sometimes. I have noticed a downward current, and in that

case you will lower the temperature too quickly. If I could

introduce artificial heat into a stable I could accomplish the

whole object of ventilation, because then by the heat I could

secure a current of air. I know a few gentlemen who have

introduced artificial heat, and they claim it is the liest plan

to secure perfect ventilation, but I have never tried it. I

have never been convinced of the practical how of it. The

thing to do is to arrange a plan that any common man can

use, which is a pretty hard thing, and that is where my study

comes in. Now, in the ventilation of a stable you have to

warm the stable to a certain degree by the heat of the ani-

mals' bodies. Let me say you can help yourselves immensely

by double boarding, hy making ensilage walls with paper,

and double windows, so that you can control the inlet of the

air. You can let it come in where you want it to come in,

and not come in in draughts upon the cow. Then you can

arrange these ventilating pipes, carrying them above, and

arrange your stable overhead tightly, so that the efliuvia

shall not go up into your barn, but go off" into the air. Thus

you will accomplish two things : you will carry away the

vitiated air from your stable, and you will also be able to

control, in a measure, the average temperature of the stable,

keeping it at about sixty to sixty-five degrees.

Secretary Sessions. Mr. Russell has in use a plan of

ventilation which we ought to learn about.

Ex-Governor Hoard. I w^ould be glad to hear from Mr.

Russell.

Mr. Russell. I dislike to take a minute of the time, for

I am so thoroughly interested in the practical experience of

the other gentlemen whom I have listened to to-day ; but I

have given some thought and a good deal of attention to the

subject of ventilation, and those members of the Board who
were here some years ago, perhaps, will remember the dem-

onstration that I showed at that time. I sought the advice

of a gentleman who had been employed by some institution

in New York, and had been sent abroad solely to study the

subject of ventilation, and through him 1 adopted the plan

which I will undertake to describe.
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It is, in the first place, the cheapest construction of any

ventilating apparatus that I have ever seen. He objected to

an arrangement with the opening through the top of the

roof into an ordinary cupola constructed of slats, as we
commonly see. The wind blowing in all directions against

it prevented a proper exit of the foul air. Therefore in

place of that I put upon the back side of the stable a com-

mon rotary iron ventilator, so that the wind in striking it

should cause an upward draught. Then 1 constructed, as

described by the Governor, an air tube which commenced

at about two feet from the floor of the stable. I ran that

up inside the sheathing of the stable so that none of the

warm air should be condensed by the cold air upon the out-

side of the stable. I ran that nearly up to the peak of the

roof. I ran it up under this ventilator, giving a space of

perhaps twelve or eighteen inches. This prevents the down
draught which I had discovered by every other system. Now
came the question of letting in the proper amount of fresh

air, which was done by making openings directly under the

ceiling of the stable. These little opehings were fourteen

inches in length and an inch and a quarter wide. They

were covered with wire cloth to prevent l^eing stopped

up, and also had a little tin cover that could be opened and

shut, and thus regulate the supply of air. I have never

found it necessary to use these covers, as the temperature

has never been too low with the covers wic]^ open. Those

openings are placed right around the stable under the ceil-

ing, and fresh air from out-doors comes in through them.

Ex-Governor Hoard. Doesn't the warm air run out of

those openings?

Mr. Russell. Not at all.

Ex-Governor Hoard. How can it help it up in the top

of the ceiling?

Mr. Russell. Well, the air outside precipitates the warm
air, and the foul air seems to go through the air ducts or

ventilators.

Ex-Governor Hoard. But the warm air will go right up

against the ceiling and stay there, being lighter, and if there

was an opportunity all around the edge of the ceiling for

the warm air to go out in that outer space, what would pre-

vent it?
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Mr. Russell. Well, that seems so in theory, but it is

not so in practice. I took a committee of this Board to this

stable, which is thirty- six by forty on the first Hoor of the

barn. I had at this time, I think, eighteen cattle in the

stable. I had it thoroughly closed and kept closed until

the Board came there. They said at that time that they

never had been in a stable that was so free from animal

odors. In a space of twenty-two by twenty-six I stable four

horses. The stable is made tight, ventilated in precisely the

same way, and if you will go into it I will guarantee you

will hardly detect the smell of ammonia there.

Secretary Sessions. How is the temperature?

Mr. Russell. The temperature of the cow stable is al-

ways above freezing. I should say it was about fifty.

Ex-Governor Hoard. Well, I want to save that ammo-
nia. I do not want to ventilate it off".

Mr. Russell. That is in the air. I save liquid ammonia.

Ex-Governor Hoard. Well, that ammoniacal exhalation

comes from the urine, and is thrown ofl" by evaporation,

isn't it?

Mr. Russell. It is thrown off" by evaporation, but the

ventilators take care of it.

Ex-Governor Hoard. I do not want them to. I want

to save it.

Mr. Russell. I am afraid that what would be saved from

evaporation would be detrimental to the health of the animal.

Ex-Governor Hoard. That is right ; but I will do some-

thing to absorb it and take it away from the animal. That

is the reason why I use land plaster to sprinkle in the stable.

Now let me give an idea which you will clearly see. Take
a male horse for instance. You step into the stable in the

morning and shake up his bedding, and your nose will tingle

and your eyes water instantly with the irritating efiect that

comes from the exhalation. It will take the varnish off of a

buggy. In some barns it will take the blacking oft' of a

harness, and it will irritate and injure the respiratory organs

of our cattle or horses. It is a valuable compound, worth

sixteen to nineteen cents a pound, and I do not want it to

go ofl" in the air and enrich my neighbor. I want him to

get rich some other way. Therefore I take land plaster in
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connection with ventilation and see to it that it is al)sorbed,

and then it is taken into the manure and held tightly, and I

utilize it. I think you will find a wonderful increase in the

fertilizing power of your manure if you will use land plaster

freely, not too freely, behind your horses. It has a drying

effect on the feet. You have to he careful about that, but in

the stable and in tiie manure, and even in your barnyard,

sprinkling it there constantly to hold the ammoniacal exhala-

tion will aid you very materially in sweetening the air of the

stable, and it costs but very little.

Question. How much does the })laster cost?

Ex-Governor Hoard. A barrel of land plaster costs me
$1.60, and I use a barrel to nine animals in one hundred and

eighty days.

Secretary Sessions. I wish to announce that the Bab-

cock tester will be exhibited after the afternoon lecture in

this hall. The room where the dairy exhibit is prepared is

too small for an exhibition of that sort, and after the after-

noon lecture the Babcock test will be exhibited here.

Ex-Governor Hoaed. I am requested to tell the story

that I told once at Worcester, which would more particularly

apply to the process of dairy education.

The story was related and will be found as told at Worces-

ter, in "Agriculture of Massachusetts," 1890, page 124.

The Chairman. We will adjourn this meeting until 2

o'clock.

Afternoon Session.

The meeting was called to order by the chairman, who
said: The sul)ject this afternoon is educational, "Judging

Animals by Scale of Points." We will put ourselves now
in the position of scholars and resolve ourselves into a kin-

dergarten school, and our teacher is Dr. G. M. Twitchell of

Augusta, Me.

Dr. Twitchell. Mr. President, ladies and gentlemen

:

About a year ago I had the pleasure of standing in this hall

and speaking to the farmers of this vicinity upon " The

Horse of To-morrow : Where shall we find him?" I re-

member very distinctly the afternoon, and how much I en-

joj^ed the cordial greeting extended me liy the gentlemen

present, and the very favorable impt'ession I carried away.
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not only of your beautiful village, but of the interest and

intelligence manifested by those present. When the invita-

tion came from your honored secretary asking me to come

here and speak to you upon this question I felt a double

incentive to accept. In the first place, the desire has grown

with years to assist, if I could, in the solution "of some of

these vexed problems with which our New England farmers

have to deal, and experience has strengthened the faith that

through the scale of points we are to reach their solution,

and then there was the other thought that I was sure of a

heartfelt and cordial welcome upon my second visit, and

therefore I at once accepted the invitation.

Since I was here, continuing my study of the horse prob-

lem, meeting as we have during the past year an increased

depression in that class of stock, looking all the while for

the animal which should meet the demand of the market and

give us what will be wanted, I began the preparation of a

lecture to be used during the coming winter, the illustra-

tions for which you see upon the platform. Here are some

French Coach horses. I sent a photographer to the breed-

ing establishment in Maine of Mr. J. S. Sanborn of Boston,

a few weeks ago, without Mr. Sanborn's knowledge or with-

out the knowledge of the superintendent, and had these

views taken. These horses were photographed just as they

came from the stable and pastures, without any preparation,

without any special feeding, and these enlarged solar prints

are exact reproductions of the horse Gemare, which stands

at the head of that breeding establishment, a native l^rood

mare, and five of his colts. I brought these because there

was some doubt as to whether we should be able to have an

animal upon the platform this afternoon ; also to show a

type of road horses bred in Maine to-day.



90 BOARD OF AGRICULTURE. [Pub. Doc.

JUDGING ANIMALS BY SCALE OF POINTS.

BY DR. G. M. TWITCHELL, AUGUSTA, ME.

In the study of any economic problem bearing upon indi-

viduals and the State, or between individual and individual,

the first thing to do is to come to a full understanding of all

existing conditions and surrounding influences.

The danger of men working by themselves, in shop, mill,

study, or on the farm, is that surely, if unconsciously, they

become encased in the crust of habit, the hardest crust to

break, the one most diflicult to dissolve, and from which

there is no relief save friction by contact.

Under this crust old methods and practices appear to be

the only ones to pursue. With eyes blinded with this de-

posit, there can be no other path to prosperity save the nar-

row one traveled, no implement better than the one used,

no class of stock, or individual thereof, more productive or

valuable than those on the farm ; and, worse than all else,

no theory so good as the rut followed. The thought gets

imbedded that books and newspapers are a curse rather than

a help, the writers impractical men, improvement an impos-

sibility, and every one who has broken away from old prac-

tices, a crank with one idea, who is surely on the highway

to ruin.

Probably within five miles of where we now are there are

farmers who cannot aflbrd to take a day or half a day to

attend these meetings. Their excuse is, " It don't pay." It

pays me to go a hundred miles to attend a farmers' institute.

God pity the wilfully ignorant

!

All about us, in town, village and country, these individ-

uals are to be found, barnacles on the wheels of progress,

yet certain that they and their methods are to save the world,

if it is ever saved, the " r/"" in their minds being a surpris-
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ingly large factor, while all the while the wonderful inven-

tions of men are solving the problems of the day, promoting

a higher life and rendering a greater range of comforts pos-

sible to the humblest, bringing all the mighty forces to do

the bidding of the toilers of earth. The greatest obstacle

to be overcome is the opposition of those who would receive

the greatest benefit. I repeat, the only salvation for any

man is by friction through contact, friction of mind against

mind, ideas against ideas, thought against thought. Com-
panionship with individuals is not to be compared with com-

panionship with ideas. The weekly agricultural newspaper,

alive to the demands of to-day, is as necessary for the sal-

vation of the farmer as the golden rule for the salvation of

man, the friction of brain against brain as essential in the

development of the highest possibilities in any department

of farm life as the quickening power of God's spirit to help

up the hill of progress.

Get this thought firmly fixed that education is the fertil-

izer which alone can revolutionize New England farms. If

conditions have changed we must change ; if market demands

have been transformed we must be transformed ; if the great

West is pouring its products down at our doors to compete

with the home grown, the lesson is that out of developed

brain power we may rise to higher attainments.

We are shut out in one direction that our energies may

be directed towards the production of something better.

The lesson is that universal law of growth. We are not

crowded out, but up, if we will but through friction develop

the power within us. So I count the present condition and

future prospects a blessing to the farmers of New England

who aspire to grow. He who is content to follow old paths,

to keep in the ruts, will be crushed between the upper and

nether millstones.

A horse is not a horse simply because it has the general

form of that animal, a cow not a cow because she has horns

and gives milk. Both are to be measured by their individ-

uality. A clean-cut conception of the distinction here indi-

cated is necessary.

It is only through discipline that man preserves his

individuality ; therefore it follows that by the same is im-
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provement made possible with our animals. Thus we lose

sight of the idea that a horse is a frame with the skin drawn
over it, and begin to conceive of the possibilities of the

animal in one direction or another, not in all. We begin

to divide and sul)divide. There follows an ideal of form

adapted to the purpose, and the work of improvement,

through education, has commenced.

It is the same with the cow, the sheep, the poultry, the

whole range of animal, vegetable and mechanical products.

The primal object of all exhibition and competition should

be to fix this ideal of parts, with sole reference to purpose so

clearly in the mind that, in measuring, the perfection of each

shall decide the question of worth. There has been no desire

here to discuss moral or ethical questions, but to present

fundamental facts which have a direct bearing upon what is

to follow.

We are to-day to discuss the scale of points as a means of

determining value and deciding the question of merit at our

agricultural fairs, between animals, farm, garden, orchard,

household or mechanical products.

To discuss intelligently the fundamental purpose of these

annual exhibitions must be considered. In the wisdom of

the lawmakers, recognizing the supremacy of agriculture

and the dependence of all classes upon it, it has been deemed
expedient to incorporate, in the counties of this Common-
wealth, agricultural societies for the sole purpose of fur-

thering the interest in agricultural and allied mechanical

pursuits, by providing for annual exhibitions, where pre-

miums might be offered and paid on most meritorious animals

and articles. To advance agriculture and promote mechanics

was the purpose of the original act of the Legislature, and for

this the sum of $21,000 was last year appropriated to the

35 incorporated societies of Massachusetts, not to he distrib-

uted over the several counties, not to be used alone to

provoke competition, not to be paid out on inferior animals

or products, but in accordance with the original act to " ad-

vance " and " promote."

It is perfectly safe to assert that under the committee sys-

tem of awarding prizes all thought of advancing or promot-

ing has dropped out of sight. Wherever the awards have
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been made under this plan the paramount idea has been to

beat somebody, not to be educated. Committees have been

selected on the grounds, and too often been exhibitors them-

selves, and the scraml)le has been to reach after and win

the blue ribbon, regardless of results. This much may be

claimed without reflecting in the least upon the honesty or

integrity of any individual member of any committee. The

criticism stands against the system, and for this reason, that

a ribbon or a card does not, and cannot, advance or promote

anything but the selfishness and self-interests of the fortu-

nate individuals. There can be nothing educative, and

education is absolutely necessary for growth everywhere.

The comparative system of awarding premiums is punct-

ured with abuse on every hand. The fear of severe criti-

cism from exhibitors, or the public, renders the position on

the committee one to be avoided. In the presence of a large

number of exhibitors in any one class it becomes a delicate

and difficult matter to award all the premiums to a single

individual, even though satisfied of superior merit, or on the

other hand to pass by a wealthy and influential member, even

though his exhibit falls somewhat below. There is wantinsj

something definite, something tangible to which the com-

mittee may turn for complete justification. Another objec-

tion is the temptation to shift responsibility wdien criticisms

arise.

At one of our fairs some years ago I overheard the con-

versation between members of the committee. When the

class of three-year-old colts w^as called out, it was very ap-

parent where the first award should go, and they gave it

readily. When they called the two-year-olds it seemed that

the man who won the prize on the three-year-olds was also

entitled to it in this instance ; but the remark was made by

one of the three, " We gave him the first prize in the other

class," and he did not get it in the second, because, as the

chairman expressed it, " it would not do to give one man a

first premium in two classes." The next day this gentleman,

being disappointed because he did not win, hunted up the

three members of the committee, and I went with him to

hear what they would say, and each one of them said to

him, " My dear sir, I did all I could to give you the aw^ard,
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but I was outvoted." Each one of them made that same

answer. This little incident first called my attention to pos-

sible evils of this system, and led to the study of the deci-

mal system and the benefits resulting from the use of the

score card.

If the comparative system is to be continued, then one

man should make the awards in each class. These objec-

tions are manifest and valid, but the chief reason why the

State should require a different system, and insist upon its

intelligent application, is that the defeated party knows not

why he loses or the winner why he gains. The one may be

content with the honor and the other retire without complain-

ing, but neither has been helped to an appreciation of what

is necessary for improvement by having the weak as well as

strong features of their individual exhibits presented in de-

tail. In fact, the committee awards too often encourage bad

practices by strengthening selfish admiration for one's own

stock, and blinding to its defects, and also discourage by

failing to strengthen an appreciation of the good work

already accomplished. There is, there can be, nothing edu-

cative under this system.

An agricultural society exists for three distinct pur-

poses :
—

First. To afford amusement and recreation.

Second. To stimulate production through competition.

Third. To educate, that agriculture may be advanced and

mechanics promoted.

Competition, w^hich is the prime factor in improvement,

unless guarded and restricted, develops into a single thought

of winning, regardless of justice or equity.

That competition may be made an educator, and thus a

helper to better conditions, there is demanded the safeguard

of the scale of points.

Thus from every stand-point it becomes obvious that it

is the duty of the State either to withdraw its support or

require that the fundamental principle upon which these

societies were founded be applied.

From an outside position, realizing the grand work pos-

sible through these incorporated bodies, and the supreme

necessity for its accomplishment, the work performed by this
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State Board in perfecting the scale of points for the varied

exhibits is not only most opportune, but to my mind neces-

sary, to justify the continuance of the liberal stipend. It

is a work so far above the level of that usually attempted

that its influence will be felt all over the country. It tells

of faithful, painstaking service on the part of the members
and the secretary. It speaks volumes for their thorough-

ness. Rightly applied, it marks an epoch in the history of

Massachusetts agriculture. It will be for the best interest

of agriculture, throughout the Commonwealth, if the Board

should be given power to insist upon the adoption of this

system of awarding premiums, and make the payment of the

stipend conditional upon its intelligent application.

By awarding all prizes and examining all stock and prod-

ucts under the decimal or score-card system, every exhibitor

may have the evidence of merit, or cause of failure, to con-

sider at leisure, in the detailed score-card. This may not

insure any better judgment, but it furnishes all the evidence

upon which judgment was based, and it is this, and this

only, which will educate, which can advance and promote.

Every man who passes judgment on any article or animal,

at any time or place, measures it by an ideal of his own.

It may be imperfect, so vague as to be beyond description,

yet to him it is a standard of perfection, and he approves or

disapproves as the object approaches or falls away from that

standard. You like a horse passing before you, but if I ask

why, you cannot tell
; yet in the glance you have measured

by your standard, by your ideal. The one object gained

through the decimal system of judging, above all others, is

that it fixes this ideal of perfection by parts, sc that one

becomes critical in judgment ; he becomes educated.

When a committee goes out to award the premiums by
comparison, it is presumed that this standard of perfection

shall not enter in to influence judgment, but that the exami-

nation and comparison of individuals shall determine the

awards. The advantages here are that the whole field may
be examined together, and under the critical eye of the com-

mittee the awards made and ribbons attached in much less

time than by the use of the score-card, on each animal ; the

objections— that the worth of eacli is measured by that of
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others, and the difficulty of carrying in mind the defects

and their bearing ui)on vahies not appreciated, while the

reasons for making awards, unless very obvious, drop out

of mind as soon as the class is out of sight.

Against this I place the scale of points perfected for each

class, the single judge, who shall affix his signature to every

card, and the individual score-card for every animal of every

breed, and for all products whether of the farm, field,

orchard, dairy, shop, mill or home. Responsibility cannot

be shifted here and no man will put his name to a card unless

reasonably sure of the record he has made.

This means simply that the article or animal or product

shall be divided into parts, each to be measured by itself,

and to each part a fixed value shall be given to represent the

standard of perfection as compared with the ideal, which is

what one would have if that part could be made to suit one's

conception of perfection. Thus in the horse, 100 represents

perfection in structural parts, each having a fractional value.

We give four points to the eyes. If these be large, full,

lustrous, expressive, indicative of developed brain power

and increased brain capacity, telling of courage, and with lids

free from meatiness, the credit would approach perfection.

In seven years' experience, working with some of the best

experts in the country, I have known but one animal to be

marked perfect in eyes.

A critical examination always reveals something not de-

sired. In case the eye is but ordinary the credit would be

fifty per cent of the whole.

If I send a horse to the stable with a credit of two for

eyes I have gone on record, and if any error has been made

it can easily be corrected.

Suppose that two horses score the same in every other

part, but simply because one has a meaty lid it falls one-half

to one point below the other in total footing. Naturally the

owner who loses raises the question, Why? and it is these

whys which educate.

Bring the two horses together, compare them, point out

the difference in expression resulting from the difierence in

thickness and flexibility of lids, because of that single faulty

construction, and you will have set agents at work which
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will make that breeder more critical than would be possible

in any other way, you have commenced the work of advanc-

ing and promoting.

At one of our county fairs the editor of a paper came to

me and said, "I know nothing about this scale of points.

Can you tell me?" I said, "I have not time to tell you,

but if you will stand by my side while I am scoring, I think

you will understand it." I did not notice that some of the

owners were getting around me. I scored a colt, and they

brought in a second one. As I glanced over the head I made

the remark, " This eye is not as good as the other," and the

owner said, " This eye is as good as any in the held ;" stop-

ping my work, I asked to have the other colt brought in,

and while the man was gone I explained what I would have

for an eye if I could form it and its surroundings. The colt

was brought in, and when I put the two heads together, and

asked the owner to compare eyes, he said, "I am a fool.

There's a difference in eyes." Do you not see that I helped

that man by giving him a few minutes' time ?

In all operations two extremes are to be avoided ; both are

natural, depending upon the temperament of the breeders,

growers, or manufacturers. One is to overlook defects and

consider everything produced perfect, and the other to so

magnify defects as to lose sight of real value. Both condi-

tions are alike injurious to individuals and industries ; both

are promoted by the comparative system ; both are remedied

by the decimal.

Perfection in production has never been reached, and

never will be. The only incentive to labor lies in the hope

of future accomplishments. If the maximum of growth,

production, speed or quality had been attained all incentive

to improvement would disappear. The scale of points brings

out the defects in detail, and while educating to a just dis-

crimination of values, indicates what is necessary to every

grower, breeder or manufacturer— that is, the weakest spots

or parts.

One lot of apples fails in flavor, another in fibre, another

in form, and it is only by placing a fixed value on each item

in the scale of points and allowing the sum total to deter-

mine the award that all the facts can be brought home to

the individual orchardists.
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The comparative system would not reveal the imperfec-

tions in flavor or fibre to the looker-on, or to the exhibitors,

unless all became tasters and tryers. One man finds his

fruit cut in flavor and fibre, and at once the su2:2:estion comes

that pruning and cultivation and fertilization are necessary,

that next year's crop may ])e improved.

How was it with the forty or more samples of butter at

your last exhibition, all put up in attractive form and passed

upon by a discriminating committee, who placed the honors

where they honestly belonged? Did you who won ever

know why your product was preferred to others, or you who
failed why you did not win ?

Was it flavor or texture, color, or method of salting and

putting up which determined ? What possible benefit can

it be to you, either as winners or losers, unless you know

the reasons? What incentive to improve when only the

ribbons tell the story of preference ?

Every card giving the detailed score, returned to the indi-

vidual exhibitor, becomes a promoter of better practices, and

an incentive to improvement— an educator.

Suppose some tidy housewife returned without a ribbon

or a card telling of honors won, l3ut on the score-card a de-

cided cut in flavor, and at the foot a note, " decided barn

flavor," a record possible in far too many cases. Think you

she will rest until the cobwebs are swept from the tie-ups,

floors made clean, cows groomed and bedding applied? The

reflection on her skill caused liy the slovenly practices at the

barn will lead to decisive action and better outside condi-

tions.

Show a man that the present mating of his mare is giving

a heavy-headed class of colts, and the thought of a change

will impress itself immediately. You cannot demonstrate

that under the comparative system, and the fact that the

mare is from a producing family, and the stallion used from

another, is too often accepted as proof positive of value in

the off^spring, regardless of individual merit.

Only by a study of parts and a knowledge of the purpose

of each, together with a high ideal of perfection, can the bad

practices of present hobby-riding breeding be broken up. It

has been the blind leading the blind which has filled our barns
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with stock of all kinds wanting individuality. The fact that

so small a per cent of our colts develop into valuable road-

sters, that the average milk and butter production in New
England falls far below the limit of profit, while there is a

sure profit with both, furnishes all the evidence that a change

is called for which will educate to a different standard. The
supreme excellence of the scale of points and score-card is

realized only when every individual exhibitor is furnished

with the detailed score of every animal, plate of apples, peck

of vegetables, or manufactured product shown by him.

Beyond this the educative work possible at all our annual

exhibitions, great and small, can never be recognized or

secured until with the expert there goes the clerk, to place

upon a black-board, where all may read, the record of each

score as made by the judge. This publicity removes the last

objection to the scale of points, and insures prompt question-

ings by interested parties.

As the work progresses and scores multiply on the black-

board, the causes for variation will be inquired into, and the

animals should be brought together and the lesson fixed by
comparison. The expert who cannot defend his score intel-

ligently is not fit to perform the duties. Let discussions be

encouraged. You cannot award honors to owners in such a

field. There are many around as sharp as the judge, and

they will be satisfied only when the whys are answered and

justice is done.

The furnishing of a copy of the score of each individual

exhibit to each exhibitor involves extra work on the officers,

but the exhibitors who make the exhibition have the ris^ht to

insist that this be done.

If the State requires a standard of perfection, as it should,

in order for an award to be made, it should guarantee the

score card to each exhibitor telling of the worth of his indi-

vidual exhibit. Let the rule be established that a total of

75 out of 100 points must be obtained in order for a first

premium to be awarded.

If agricultural societies are to continue and do their best

work in developing the varied industries of a State, the

best interests of the smallest and humblest exhibitor must be

recognized. The tendency to concentration of exhibits and
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reduction in number of exhibitors must be prevented. No
society has performed its task until every farmer within its

limits is a regular contributor to the yearly exhibitions.

Let every one be assured that the scale of points is to be

applied to every exhibit, that each is to be measured by

itself independently of all others, and that the score in eveiy

case is to be returned to the exhibitor, and the last barrier

to a complete exhibition will disappear.

The objections raised against employing experts, or put-

ting the work of awarding the honors in any class into the

hands of a single individual, hold only in the imagination

of the objector.

The task of judging by the scale of points is less arduous

than l)y the old system. Having the card in hand, the judge

attaches value to each part independently of all others, the

total footing to determine the awards. Thus when one part

has been passed and the record made, it should drop out of

mind.

One thought should here be emphasized. If the credit

against any section is less than the full amount given for per-

fection, the reasons for making the cut should be indicated

either l)y checking that part or writing in the cause. Thus

in the card for the horse, it reads ; "Chest deep, full and

prominent, good width," the standard being three points.

If narrow, and the credit is one and one-half, the judge

should underscore the words " good width," and then write

in the word " narrow." Thus in every part care should be

taken to make plain the causes for any reduction of credits.

It is this, and this only, which ^vi\\ fully make clear the

work of the experts in the butter room yonder. For every

cut for defect the full reason should be written on the card.

If a sample of butter is too salt, instead of cutting for this

the card should indicate that there is an excess. If the text-

ure of a sample is imperfect, it should indicate what the

texture is, and what it should be, in order that the man who
made it may know just what the trouble is, and how to rem-

edy the same ; not that it fails in being up to the standard

of perfection, but just in what way it fails.

I make this plea for systematic work in awarding pre-

miums, and for extended and critical supervision by the
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State, through the Board of Agriculture, for two reasons,

either of which fully justify the claim.

First, because it is necessary in order to establish justice

between exhibitors, and place awards in accordance with

merit ; and second, because of the imperative necessity for

raising the standard of quality in all exhibits.

The day has gone when we may expect increased price

for farm, garden, orchard or manufactured products. For
years we have been approaching this lower range of values.

Let no one fear that this or that industry has failed to be

remunerative so long as the limit of production is beyond
our comprehension and the saving in production an unknown
quantity. Seeking earnestly, continuously, intelligently for

the higher quality and lower cost, the margin of profit will

always be assured.

Along this line and this alone lies the path of progress

for the farmers of New England.

Against the bulk of the West we must set the finish of the

East ; against the volume from the prairies must be placed

the skill of the older sections ; against the quantity pouring

into our markets— the great consuming centres of the coun-

try— must be ranged the higher quality which by keen

study, close application and a just discrimination of the rela-

tion part bears to part, may be insured the growers and pro-

ducers of the old Bay State. We cannot till a thousand

acres at a net profit of $2 per acre, but we can till one hun-

dred at a net profit of $20. We cannot produce a horse to

weigh twelve hundred and sell for $80, as can the farmer of

low^a or Kansas, but we can produce a better animal, with a

higher range of intelligence, greater brain capacity and supe-

rior road qualities, which, undeveloped, will sell for $200 or

more.

We cannot, perhaps, grow 3-cent beef, but we can at the

same cost grow 25-cent butter. The things we can do and

the stock we can raise, the crops adapted to our time and

climate, may all be made to give better returns and larger

profits per acre, per pound or per bushel than is possible

outside our borders. Hemmed in under certain conditions

as we are, it is only that the higher levels may be reached.

The man who finds the path to prosperity under any re-
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stricted condition must do so by the use of greater brain

power.

This means the growing of better animals and crops and

the making of better products by the exercise of a liigher

skill. That this may be forthcoming, we must sit down and

fix definitely in mind the worth of each part and the relation

it bears to every other part and to the whole. To do this

with any approach to justice, measurements must be made

by a scale of points, thus fixing value to every part.

In all farm products it is size, color, texture and flavor,

whether onions or apples, potatoes or pears.

Bring out the dairy cow, and her value is to be indicated

not by comparison with a beefy neighbor, but by w^iat she

is herself. Not size, or form, color of skin, shape of body,

length of back ; not expression of face, or fullness and intel-

ligence of eye ; not size and form of udder ; not one of these

can settle the question, but each and all. Behind the whole

is the individuality of the animal. Beecher said: "Men
are like trees : each one must put forth the leaf that is

created in him ; education is only like good culture, it

changes the size but not the sort."

Just so w^ith the dairy cow, and to learn the '
' sort " that

we may increase the quantity is the lesson of the hour. As
we begin this study we find that beef in the cow, draught form

in the horse, meat in the pig and hen are all allied, while

over against them are speed, milk or butter, and eggs. This

distinction grows upon one as the merits of the scale of

points are appreciated. We learn to divide and subdivide,

to study functions as well as form, to measure tendencies

and individual traits as bearing upon the one object, pro-

duction ; and the more clearly one is led to discriminate be-

tween a thief and a benefactor, the more rapid the growth

of his steer and the larger the returns from his dairy cow.

Take for an example the horse, the best friend a man ever

had, because he never talks back. Without the scale we
measure value as a whole, but under it, the worth of what

otherwise seems a minor part very often determines practi-

cal utility. Size, form, color, ])rain capacity as well as

developed brain power, intelligence, docility, substance, en-

durance, all of which miijht be named under the head of
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nerve force— quality of skin, bone, hair and hoof, these are

what one learns to look for, though only a small part are on

the score card. These are to be the essentials 6f the horse

of to-morrow, and when found will give value. It has been

speed and speed alone.

To-day the perfected horse is called for, perfected for the

road, perfected for long, continuous service. In the orchard

and field, the home and the whole range of home manufact-

ures, the scale, adapted to each class, becomes as valuable

as among the stock and its presence as helpful to the higher

education of to-morrow.

The future of Massachusetts agriculture will depend upon

the future of Massachusetts agricultural societies, and their

life and perpetuity rest entirely upon their ability to assist

the inhabitants to a clear and satisfactory solution of the

great agricultural problem of the immediate future, one

fraught with significance to every native-born New Eng-

lander.

I have endeavored to show how this solution, which rests

entirely upon the intelligence of the individual farmer and

his co-laborers, requires that greater discrimination be used

in determining the worth, the utility, the practicability, the

possibility of each and every class and department of agri-

cultural and mechanical products. It is not the financial

success of this or any other society which is at stake, but the

future of these farms ; not the growth of the organizations,

but the growth of that spirit of painstaking investigation

which, rightly applied, will lead the young men of to-day to

realize that here upon these farms, on these hillsides, up and

down these valleys, with growing markets all about you,

there are just as good opportunities for brain as well as

muscle development, just as certain results financially, just

as sure returns and a mci"e perfect manhood than town or

city can insure.

The farmer in New England who carves a future for him-

self in the next ten years will do it out of his brain, his

hands being only willing servants. As a powerful aid and

stimulant to the possible work and results I place the per-

fected scale of points for each class and department and urge

its adoption by all agricultural societies and use by every

individual.
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We do not realize, my friends, the conditions in which we
are standing. Who of you are worried about the food you

are to eat this winter ? And yet to-day there are thousands

in Massachusetts who Ivnow not where the liread is to come
from to put in their mouths to-morrow. Coming out here

yesterday I was reading of the work being done in the city

of Lynn, where they are employing men to do a certain

number of hours' work each week in order that they may
have food to keep them from starving. Thousands, yes,

hundreds of thousands of dollars will be contributed by the

wealthy during the next four months that thousands of men,

women and children may be made warm and hunger ap-

peased. All this in our own New England. The cry for

food and heat will not be heard in the farm homes, but under

the shadows of the great cities. Never was the lesson pre-

sented so vividly as to-day. Never did we realize as to-day

the value or the dignity of these form homes, or the cer-

tainty that Mother Earth takes good care of every one who
intelligently seeks her co-operation.

Are you worried at all? Your garners are filled, and j^ou

Tsnow you have enough for the winter. There never has

l)een a day since the sun shone when the farmers of New
England had such reason to thank God and take courao-e as

in the closing days of this year 1893, because their labors

have been followed by the blessing of God and a sure re-

ward.

Carry this thought home. Let it echo and re-echo through

these Berkshire Hills, up the valley of the Connecticut and

on to the sea, that when man seeks by the highest use of his

powers, by the exercise of his reason, by earnest, honest

efibrt, to touch the mysteries which surround every move-

ment of the farmer, whether with his flocks, his orchards,

his fields, his dairy or his herds, lo ! there comes forth a

blessino- to enrich and strensfthen for still nobler effort.

The path that leads to a Loaf of Bread

Winds through the Swamps of Toil,

And the path that leads to a Suit of Clothes

Goes through a flovverless soil,

And the paths that lead to a Loaf of Bread

And a Suit of Clothes are hard to tread.
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And the path that leads to a House of Your Own
Climbs over the bouldered hills,

And the path that leads to a Bank Account

Is swept by the blast that kills
;

But the men who start in the paths to-day

In the Lazy Hills may go astray.

In the Lazy Hills are trees of shade

By the dreamy Brooks of Sleep,

And the rollicking River of Pleasure laughs.

And gambols down the steep
;

But when the blasts of the Winter come,

The brooks and the river are frozen dumb.

Then woe to those in the Lazy Hills

When the blasts of Winter moan,

"Who strayed from the path to a Bank Account

And the path to a House of Their Own
;

These paths are hard in the Summer heat,

But in Winter they lead to a snug retreat.

'(A Tiorse was then brought into the hall and taken to the

platform, and Dr. Twitchell proceeded to illustrate his method

of judging a horse in accordance with the scale of points for

judging horses established by the Massachusetts State Board

'of Agriculture for use at the fairs of the year 1893.)

Dr. Twitchell. In judging by the scale of points it is

not necessary to have the whole class of horses before us, as

we take one at a time, and measure it by itself. Whether
you are judging a live animal or a ball of butter, it only

needs, as I attempted to show in my talk, that we keep in

mind our standard of perfection, which is what one would

have each part or quality if he could reconstruct to suit his

individual fancy. The l)enefit to the individual is that his

ideal grows more definite all the while he is applying the

scale. You cannot score a horse and go away and think

about it without seeing where your standard of perfection has

been strengthened. It may be somewhat a matter of intui-

tion in the beginning, but practice makes clear and distinct

the details. Nevertheless it is very simple. I cannot de-

scribe to you my standard of perfection, but I can use the

card as an aid in illustrating what I would have, and there

is the great benefit of the score-card. You remember what

I said about scoring butter. A sample score has been sent
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me by the expert from the butter room. Perfection in flavor

is 45, and this lot is scored 30, and the judge has marked^
" Flavor injured by feed." In grain, perfection is 25 ; thia

is scored 21; "Butter worked at too low temperature."

Color, 15, with a credit of 12, and marked, "Old cream "

The salt is 10 points, and this is scored 8, and is marked,
" Salt fishy." Package is 5 points for perfection, and this

is marked 4, so that this sample scored 75 out of a possible-

100 points, and the evidence is given in every part, showing

why the judge has not placed a higher score. The exhibitor

of this butter is thus enabled to understj,nd just why his-

product was marked as it was, and if there has been any mis-

take the score-card enables him to call the attention of the

judge to the error, something which cannot be done in the

comparative system. The more that card is studied the more

of an educator it will become.

Dr. Twitchell then called attention to the various structural

points of the horse, explaining in what respect they came

short of the standard indicated on the score-card. He stated

that he preferred a straight face rather than a Roman nose,,

and being asked what the objection was to a Roman nose,

said that while it is generally accepted as an indication of

courage, it is not a good conformation, and that the Roman
nose was as often to be found in horses wanting in intelli-

gence as in those possessing extra courage. He liked a

straight face, broad between the eyes, indicating brain power

;

fullness and expressiveness of the eye, telling of the intelli-

gence of the animal and also his degree of education. The

lips should not be thick nor thin, but well closed. Nostrils

well rounded, full, large, open and not fleshy. Avoid a

horse, he said, with a flabby under lip. I should not want

a horse with too thin a lip. I should be afraid of a bad dis-

position. The Doctor was asked what color he would like-

the hoof to be, and said he liked a dark horn color ; strong

in substance.

Secretary SessiOiNS. Would you cut a horse if the hoof

was white, simply because it was white ?

Dr. Twitchell. Yes, I would cut a white hoof always.

"Would expect it to be tender in quality, although it is not

always so. A dark horn color is the ideal hoof. In regard

to the color of a horse, chestnuts are coming to be fashion-

I
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able, and yet it seems to me that it is one of the passing

fads.

The lecturer was asked if the color of a horse, other

things being equal, indicated his power of endurance. He
rei)lied that he did not think, other things being equal, that

there was anything in the color of a horse that would aflect

him. There is a demand to-day for chestnuts as against the

darker colors, but the general market demand is for solid

colors.

Mr. P. A. EussELL (of Great Barrington). Doctor, what

do you think of that old saying, '
' One white foot, buy it

;

two white feet, try it ; and three white feet, deny it " ?

Dr. TwiTCHELL. Well, I think it is one of the old say-

ings. I do not think there is anything to it. I do not think

it is indicative, on the one hand, of superior strength, of

good qualities, or, on the other, necessarily of weakness.

No horse should be scored as perfect in any part, because

perfection had not yet been reached in breeding, and the

Doctor did not believe, therefore, that it should be indicated

in scoring, because the moment it is fixed in the mind that

an animal has reached perfection there is nothing more to

1)6 gained. One judge might score a horse 99 or 99|.

Another would score the same horse 82. Both of them are

just in their measurements, but they work from a diflerent

standpoint. One feels that perfection has practically been

reached, and the other that there is room for improvement.

Right here we touch an important phase of the question.

Because two men vary in their work some consider the sys-

tem at fault, whereas the criticism has no weight. If a judge

preserves his relative ratio of values throughout the class,

he has administered justice to each exhibitor. Another may
establish a different ratio, but not change the result in the

least. Uniformity in ratio of cuts will come by education.

What the exhibitor asks is that the work be honestly done

at the time. Tills ratio cannot be established by any fixed

rule; it must be left to individual interpretation, the pro-

tection of the exhibitor being; the score-card and the black-

board, where the work of the expert becomes a matter for

public criticism and inspection

.

Beino; asked what caused a horse to overreach, the Doctor
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said: "I cannot tell you. It is partly a matter of educa-

tion. Urging a colt beyond his natural powers will invite

this and other evils, but bad or improper shoeing will do

more. Sure we are that the intelligent smith can in the

great majority of cases correct the evil by a proper fitting

of the shoes."

Mr. P. A. Russell. Is stiffness of the dock an indica-

tion of power?

Dr. TwiTCHELL. That idea prevails. I have never been

able to bring myself to feel that it indicates as much as some

buyers believe. It is to a certain extent an indicator, just

as every other part is an indicator.

Being asked how many points a horse should score in

order to be awarded a first premium, the Doctor said : "I
would make 75 the limit for a first premium. I would not

award a first premium to an animal that did not score 75 in

structural parts, and for this reason, that if you put the seal

of your approval as an agricultural society upon an animal

scoring 50 or 60 points, you send the owner home with the

idea that he has something nearly perfect and surely worthy

of patronage. Wherever I go to award prizes I ask instruc-

tions from the oflScers before going into the field. If I were

president of a society I would adopt the limit of 75. I would

say that anything falling below that should receive a second

premium, and if not coming up to a certain range, only a

third ; not to give the seal of the society's approval, a blue

ribbon, unless there is merit sufficient to warrant it."

Mr. E. Hersey (of Hingham). Mr. Chairman, I wish to.

ask one question which seems to be directly in line with the

matter which we have before us. If we are to judge by
points, I would like to have the speaker explain to us how
we are to know when we get a good judge of horses.

Dr. TwiTCHELL. Take men in your own society who are

not exhibitors, who are not interested in the competition,

but who have an intuitive love for the horse. Here is one

of the best lines of work upon which your agricultural soci-

eties can enter this winter, and that is, at your regular

meetings, once a fortnight or once a month, bring in your

poultry, bring in specimens of your dairy cows, and let

some one ijentleman score those animals as I have tried to
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score this horse, and the rest of you ask him questions and

discuss the matter. You have men in your societies who
can score just as well as any one else. All it wants is prac-

tice. Let the man first fix in his own mind just what he

would have the animal to be if he could make it over, and

then mark it accordingly as it approaches his ideal. It is a

matter of education ; it is a matter requiring a little time,

but it is not a difficult matter for a man to do. I know

down in our State we have poultry associations which meet

once a month where they score in this manner. John Smith

is announced to score a lot of Brahmas, and at the next

meeting somebody else scores some other breed, and the

result is they have developed a class of experts in judging

poultry. The same thing can be done with horses, and with

farm products generally, and in that way jon have right

among yourselves the men who will solve this problem. I do

not believe that it is necessary or wise for you in your local

societies to go to the expense of sending away for an expert

to judge, but can take up the work among yourselves this

winter during the coming months to your great advantage.

Question. I would like to know how high a score you

have marked on a horse ?

Dr. TwiTCHELL. I do not remember that I ever scored a

horse on structural parts above 82.

Mr. Hersey. You have not quite answered my point.

What I want answered is, how am I to tell or how is our

society to tell who are the experts in our society ? I have

no doubt we have them, but there is a question of who is an

expert.

Dr. TwiTCHELL. You have in your own agricultural

society as good experts probably as you will find any-

where, and the use of a score card will aid greatly in ena-

bling them to come to just results. Now, before I go

further I want to answer the point raised by Mr. Hersey.

It is got at in this way : Take a horse into your hall at

your regular monthly meeting and let a half dozen of you,

with these cards, go on and score the horse without any

comment. Then sit down and compare your scores, and you

will be surprised to find how near you come together in

your work, and also how much such a comparison will help*

to strengthen your conception of the ideal.
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Ex-Governor Hoard. It seems to me, Doctor, that ques-

tion needs division ; it is a little complicated. You are an

advocate of a system which has much merit, but there is one

difficulty, and that is, that you cannot, nor can anybody

else, make an individual man over, and consequently to make

the system practical there needs to be education.

Dr. TwiTCHELL. That is the point I have been aiming at

all the afternoon.

Ex-Governor Hoard. I agree with you, sir, that we do

lack an intelligent system. If you have proposed one, I

think you are a public benefactor ; but after you have got the

system, then you require men to carry it out.

Dr. TwiTCHELL. Certainly, and the question is, how are

you going to reach that result ? There are men who have

made this a study and are able to apply the system, but to

bring them in to award the premiums involves expense.

Shall we, then, confessing the utter failure of the old system

to educate, continue its practice simply because the new way
is attended with some difficulties ? This knowledo:e we must

have in order to discriminate in breeding. It is one of the

essential factors in successful husbandry to-day, the only

thing which can give power and stability. It is to be gained

by such an object lesson as we have been having for the past

hour, and again I say it may readily be acquired by practice

work among yourselves. It was for this mutual helpfulness

that your societies were created, for this they are sustained.

There's not an agricultural society in Massachusetts but

what, if the members will meet two evenings a month, bring

together their fruit, vegetables and stock, supply themselves

with the scales adopted by the Board, take up the work of

judging, and then examine and criticise each other's scores,

discussing the why and wherefore of each credit, will, before

September, 1894, have within their own ranks men who can

go out and apply this system with better results and greater

satisfaction than was obtained at the exhibitions of 1893.

Medium work done with the score-cards will satisfy better

than any comparative work can, for the simple reason that

the evidence is in writing, to be examined by every ex-

hibitor.

Mr. P. A. Russell. I want to inquire if it is obligatory
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upon each society to juclo:e horses by the scale of points as

laid down by the State Board?

Secretary Sessions. There is such a rule of the Board.

I will read it to you in a moment.

Mr. P. A. EussELL. What I mean is, whether or not

the agricultural society is obliged by law to adopt this

system of judging horses ?

Secretary Sessions. This is the action of the Board at

the last annual meeting :
" Voted, That in the judging of all

live stock, fruit and vegetables, each society shall employ

an expert, or experts, unless excused by the executive com-

mittee of the Board. These expert judges shall be in-

structed to appoint a time for listening to appeals, and to

give their reasons for the decisions at which they have ar-

rived, if called for; but their decisions shall be final." In

reference to the scale of points the action of the Board was

this :
" Voted, That in awarding premiums, especially on

live stock, vegetables and fruit, there shall be established

by this Board a scale of points, which shall be adopted by

all the societies, so that there shall be a uniform standard

throughout the State." That is the rule of the Board of

Agriculture as it stands at present. It is on the three

hundred and fifty-second page of the last Annual Report of

the State Board of Agriculture.

Question. Suppose that some society does not comply

ivith that rule about the scale of points ?

Secretary Sessions. I am not ready to state now, but

virhen I come to make out my return perhaps some of you

will find out.

Dr. Tavitchell. I should like to emphasize that, for I

consider it is the most advanced step taken by any Board of

Agriculture in the country, a step which I believe is abso-

lutely necessary, and I speak from observation and expe-

rience, from connection with agricultural societies for a long

series of years. I have had a somewhat extended experi-

ence in passing upon stock by the use of the score-card

throughout the Eastern States and in the Provinces. I be-

lieve that if you will adopt this system, and earnestly and

faithfully, through the winter, take up the work of scoring

and discussion, you will come up to your next exhibition
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prepared to do the work in and of yourselves very largely.

Perhaps if you have a very large field of horses, or an exhi-

bition of fine Jerseys, or some other special department, you.

will want to call in an expert, but in other cases you will

be able to do it yourselves ; and, judging from my experi-

ence, nothing you can do will so relieve your agricultural

societies from all charge of bias and favoritism as the use of

the score-card.

Question. In case they do not reach 75 points, is it

intended that they shall be excluded from the first premium?
Dr. TwiTCHELL. That is a matter for you to arrange for

yourselves. Fix your own limit, and then if they cannot

reach that, they should be excluded from the first premium.

If they do not score that, I would mark them for second

premium.

Mr. John E. Russell (of Leicester). I would like to ask

whether there is no power vested in the judge to exclude an

animal upon any one point ?

Dr. TwiTCHELL. On soundness?

Mr. John E. Russell. Yes, sir.

Dr. TwiTCHELL. I should always exclude any animal that

was unsound.

Mr. John E. Russell. Then the scale of points would

not be used if there was anywhere a manifest unsoundness?

Dr. TwiTCHELL. Yes. We commence on the score and

run down until we find an unsound part, and then put there

a cipher and stop. That score is returned to the owner.

If I have made a mistake, he has the evidence on which to

present his claim.

Mr. John E. Russell. For instance, if in judging a horse

you noticed that he was subject to ophthalmia, you would

stop there ?

Dr. TwiTCHELL. In case of blindness I would stop there

and send the exhibitor notice, and give him the reason in

every case. Gentlemen, a gross injustice is done exhibitors

when you send them out of the field without any award and

give them no reason for not giving them one. I thank you,

Mr. Russell, for raising the point, because it is a good one.

The Chairman. Doctor, I would like to ask one ques-

tion. In a trotting horse I prefer a straight hind leg. You



No. 4.] JUDGING BY SCALE OF POINTS. 113

cut this horse's leg somewhat. What would you have for a

draught horse?

Dr. TwiTCHELL. I should want a straighter and heavier

leo; for a draught horse than for a driver.

The Chairman. How much would you cut the horse for

draught, if you were measuring from the draught stand-

point?

Dr. TwiTCHELL. I should want a straighter leg than we
have for the trotter, because the horse is built upon a differ-

ent plan all the way through. He is wider at the shoulders.

He has a straight shoulder ; he has a round belly. He has

a shorter step, shorter pasterns and a straighter leg. It is

not easy to describe the exact shape of the hind leg. If too

straight, there is danger of trouble to the front part of the

hock, and if crooked, to the back portion. In draught

stock a blockier form throughout is called for, and as the

motions are slower and the step shorter, the purpose being

to lift and propel the heavy load, the line of the leg should

not vary as much as with the driver. All the while we must

carry with us the thought of form adapted to purpose. Fix

types by breeding and selection. And, gentlemen, if you

have a mare who has in her veins Percheron or Clydesdale

blood, do not expect to breed trotters from her. We have

got to get out of that method of breeding and go to work
upon a single line.

I want to mention a little incident rijjht here. A neiirh-

bor of mine has a fine Percheron mare. She trots in about

tvvo minutes and thirty-three seconds, and he has very tri-

umphantly undertaken to traverse this very doctrine which

we have heard here,— do not expect to breed from a cross-

blood mare of that character. But it was noticeable that the

standard-bred blood in that mare showed in her make-up

more than the Percheron. He l)reeds trotters from her, and

some family trotting horses, and he obtained a colt, and that

colt cannot trot in five minutes. It is evident that the mare

took her trotting qualities from her parentage on the trot-

ting side, not the Percheron side.

The Chairman. Gentlemen, it is about time to adjourn.

Secretary Sessions has a few words to say, if you will give •

your attention.
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Secretaiy Sessions. As the scci-etary of the Board of

Agriculture I have no power, and I cannot state just why
the Board made these rules. But, as I understand it, the

Board believes that an advance should be made in this system

of judging. It is intimated here that none of the societies

have done exactly what is required of them. Perfection

cannot be expected in one year. I have no doubt that the

Board will be lenient with societies which have honestly en-

deavored to come up to what is required of them. I hope

every society has made an effort to comply with the direc-

tions of the Board. I should expect, if any have refused

to make the effort, that they may be dealt with. I cannot

say how that will be. That power is with the Board, not

with me. This is an effort to advance the system by wdiich

the judging of all live stock, fruit and vegetables is done,

and this may be perhaps enlarged in the future, or, if the

Board thinks it made a mistake, it may go back. I cannot

tell what the Board will do at the next annual meeting.

The meeting was then adjourned until 7.30 o'clock.

Evening Session.

The meeting was called to order at 7.45 by the chair-

man, who said : Gentlemen, the sul)ject of the lecture this

evening is The Horse. The lecturer is the Hon. John E.

Russell of Leicester, whom I now have the pleasure of in-

troducing to you.



No. 4.] THE HORSE. 115

THE HORSE.

BY HON. JOHN E. RUSSELL OF LEICESTER.

When invited to lecture before the Board on " The Horse,"

I supposed that I would speak in the daytime and was

prepared to discuss the questions relating to breeding and

the care of young stock ; but this great audience of ladies

and gentlemen, gathered for an evening entertainment, leads

me to change my design, and, if you please, I will speak on

questions of interest to all who keep, use, or love horses.

My first lecture before the Board of Agriculture was at

Waltham in 1877 on "The Breeding, Training and Man-

agement of Horses," and the discussion following it was per-

haps more widely reported than any of the proceedings of

our meetings. But neither then nor in my subsequent service

on the Board did I ever advise the farmers to l^reed horses.

All farmers use horses ; oxen are out of date, being un-

fitted for the implements with which w'e now carry on the

work of the farm, and a considerable part of a farmer's cap-

ital must be invested in horses. It is important to keep

them in health, to get effective service and to make them

last to useful old age. It is an old English proverb that

" Half a horse goes down his throat ;" and there is another

good proverb, " The breed is in the mouth." These sayings

have a deep meaning. The first is a declaration that the

animal, from the beginning of life, must be well fed; and

the second tells us that breed and long pedigree are of no

avail if the animal is not a good feeder.

The availability, endurance, condition and value, even of

the soundest and naturally l)est of horses, depends upon the

care he receives from his keeper. His failure, diseases and

early decline may be directly traced to careless or ignorant

management.
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It is of great importance to save manure and make the

most of it, and with this view many of our stables are built

over cellars, which are reeking pits of it, u})on which hogs

are kept, and the steam and smell make the atmosphere in

which the horse rests and sleeps unwholesome. Horses are

worth more than manure and they should enjoy the pure air

and good liffht of a well-ventilated stable.

Large box stalls are considered a luxury and advantage.

I think this is a mistake. I would only use a box stall for

a sick horse. Nor would I have the common standins; stall

too wide. Four feet or a few inches more is ample width.

The exercise of a horse out of doors should be regular and

constant, and it will not do to depend upon box stalls for it.

Nor should horses stand upon litter or any kind of bedding.

In a box stall they eat it and play with it. It should ])e

removed every morning to a place where it can be thoroughly

aired and dried. The floor of a stall should be level.

Hay racks which constrain the animal to feed with his

head in the air are an abomination. Hay seed and dust con-

tinually irritate his eyes, which are organs of great delicacy

in the horse. Hay should ])q put on the floor, so that the

animal may feed in his natural position.

The diseases of man are largely due to gluttony. The

greater part of mankind stuff" themselves with food, are in-

capable of effective work, struggle with disease, and do not

live half their days. This bad judgment in his own case the

owner extends to his horse, and it is exceedingly rare to see

one that indicates lack of nutrition. He may be old, lame

or diseased, conditions his master cannot alter, but he has

plenty of food.

Some horses fatten easily ; they are strong, sound ani-

mals, of bilious temperament, that work without fretting

and take life in a quiet way. Such horses are good feeders

and need restraint. Others are nervous, take life hard, fret

over their troul)les, are slow, reluctant eaters and poor sleep-

ers. Such need encouragement.

No rules can be laid down for feeding. The good stable-

man will understand his horses, observe them closely, and

regulate the food by the work. The horse has the smallest

stomach known to comparative anatomy. It does not hold

I



No. 4.] THE HORSE. 117

more than half as much as he requires if, like his master,

he hurriedly fills it three times a day with half-masticated

food. When a horse is in pasture it is hard to find him

asleep ; he is eating nearly all the time. He has no gall

bladder ; the fluid, as fast as secreted, passes to its work,

and digestion and assimilation go on with prodigious ra-

pidity.

The German teamsters, in old times, fed their horses at

short intervals with coarse rye bread, and it was a good

practice.

I have said they are usually overfed. If I was to make a

rule it would be to feed two per cent of a horse's weight per

diem, unless he was engaged in hard work. Good hay

should be half of his ration in weight, and the remainder

oats. If these are crushed between rollers or bruised, they

will be wortii at least twenty per cent more than whole oats.

Salt in rock form should l)e where the horse can use it at

his desire.

I would never turn him out to pasture unless he is thrown

out of work for the whole season, but carrots in Avinter and

cut grass in summer should be moderately used.

Indian corn, whole or in meal, is unfit for horses. It is

heating and fattening. We do not want to fatten horses nor

hired men.

Horses will drink a great deal of water if indul2:ed in it.

Like men, they are creatures of habit. It is good horse-

manship to discourage them about drinking. The best time

to give water is half an hour before or one and a half hours

after eating. If watered just before eating, especially in

cold weather, the temperature of the stomach is lowered be-

yond the digestive point. If he has what water he wants

after eating, he washes the food out of the stomach into the

intestines and much of its value is lost. The great loss of

grain in the digestion of the horse is largely due to this

action.

In the winter use of horses, clipping the hair is a wise

practice. It is not long since it was bitterly opposed, and

people were arrested in New York by Mr. Bergh's officers

for clipping horses. But it is now common all over the coun-

try, and if the horses are carefully blanketed it adds to their

comfort and health.
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It is the fashion at present to dock carriage and saddle

horses. We have gone back to the fashions of the early

part of the century in ladies' dress and in trimming horses.

I have never owned a docked horse. I prefer the full tail,

though it is sometimes convenient to "bang" it. Many
people think a long, full tail is useful to defend the horse

from flies. That is not so. No horse can swing a long tail,

even to defend his quarters. He can use a " banged " tail.

The horse of the desert and the African barbs, " Sprung

from the winds, and like the winds in speed," have grand,

flowing tails of wavy hair. The wavy effect may be pro-

duced by braiding while in the stable. The Arabs carry the

tail much better than other breeds. The reason is that their

tails are well set on, and it is the custom to shear the hair

from the dock of the colt. Horse breeders know that the

foal carries his tail high and arched, but when the yearling

has a full growth of hair, often matted with burs or heavy

with rain or mud, the dock is pulled down by the weight

and the arching is lost.

Coarse hair about the heels is natural, but I confess to a

prejudice against it and have it clipped.

The hair o-rowinof in a thick tuft inside the ear must never

be touched. Ignorance sometimes removes it with the scis-

sors, but it is a defence against flies and other insects that

would secure lodgment upon the sensitive skin inside the ear.

The long hairs Avhich grow upon the muzzle are often

plucked. These are not superfluous ; they have a valuable

use, having sensitive power like the whiskers of the cat.

It is the fashion to cut off" the mane as well as the tail.

Let us hope that the old fashion of cropping the ears will

not be revived. The mane is of no use in the domesticated

horse. In a state of nature it is coarse, stands up and falls

on both sides of the neck. It is to defend the horse from

the teeth of his enemy, which aims to seize him at the crest

and drag him down. For thousands of years men have

trained the mane to fall on the right side, but it still has to

be coaxed. Virgil speaks of it as falling on the right side.

The Greeks cropped the mane as we do in hacks and polo

ponies. This is seen in the Elgin marbles and other ancient

statuary. The best bred and thinnest skinned horses have
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very little mane ; a heavy, coarse mane means a low-bred

horse.

We measure a horse's height in "hands," a hand being

four inches ; the height is taken at the withers. Among the

absurdities of our horsemanship is the custom of describing

horses hy weight. Advertisements of horses for sale rarely

give the height, but invariably give a guess at the weight,

as if that was a fixed condition. When a horse has reached

maturity he is as high as he ever will be and will remain

there, but he may weigh ten hundred under one master and

eleven hundred under another, and be a better horse at the

lio-hter weight.

Horses under fourteen hands are but ponies. Fifteen

hands describes a small horse, but then inches begin to tell.

Sixteen hands is a full, grand height for a horse, and when

the animal is well-proportioned and has good action it is the

best size for all uses.

Small horses are very useful for hilly roads and constant

work, l)ut they never bring a high price. A horse above

sixteen hands is overgrown, though several great race horses

have been sixteen hands two inches. Some horses are high

at the withers; others are low and mule-like, with a high

croup. In such cases ascertain the elevation of each part and

take the mean of the two measurements.

There is an old proverb which says, "A good horse is

never of a bad color." Horses are so varied in color, even

in the same families, and display such excellence under any

skin, that one cannot say with truth that one color is better

than another. Like men, they are divided into nervous,

bilious, sanguine and lymphatic temperaments, or into

blended temperaments in which one characteristic predomi-

nates ; but such a horse may be of any color. The Arabs

vary through all shades. Gray, white and chestnut are

the most prized color among the Bedouins, as indicating

greater intellio;ence and higher courao;e.

Lady Anne Blunt, a great traveller in Asia and familiar

with all the wandering tribes of the Euphrates, likes the bay

Arabian best. She has seen a few blacks, but never one

that she would choose. Piebald and spotted Arabians are

only seen in the circus, never in Asia. The English and
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American thoroughljreds, practically the same stock and de-

scendants from the Arabs, incline to chestnuts and browns.

There have been some famous gray race horses. Imported

Messenger was gray. The Lindsay and Winter Arabs were

gray ; also Medoc, Lightning, Blue Bonnet, and many more.

Blacks have been rare on the turf, though Imported Albion

was a black, and some of his descendants had the color.

Black is not a favorite color with grooms. It goes with

coarse hair and skin ; it fades in summer, and usually before

moulting turns a dull foxy color.

The French family of Percherons, descended from the

Arabs, rarely produces other than gray horses.

In the last century, when travel all over Europe w^as per-

formed by means of posting, a team of gray or white horses

was preferred, as being more cheerful and safer in the night.

The traveller in the darkness could better see the post-boj^s

on white horses. Consequently grays were only used for

breeding, and the result is seen in the almost fixed color of

the Percherons. Many people object to white feet and quote

stupid old sayings al)out them, but the best horses that ever

lived have had white feet and stockings.

I never use the check rein in driving single horses, but I

am inclined to leave that to the judgment of each horseman.

I have seen horses that seemed to require it and to travel

better with it, but the great majority go easier and happier

and look better without it. The arg-ument ao-ainst blinders

is not a good one. They are not necessary on free, cheerful

drivers, but many horses are lazy and some are both lazy

and curious ; such horses need blinders to keep them from

watchino; the driver.

That it is not of great importance to know a horse's age

is demonstrated by the fact that no one can tell a horse's

age after he has passed eight years. If a horse is sound and

has been well used the average staljleman may not guess

within half a dozen years of his true age when he is past

fifteen. An eminent veterinary surgeon examined a pair of

horses twice at an interval of four years. He was mistaken

four years the first time. He forgot the horses, and at his

second examination he was mistaken seven years. The

greater part of our horses are In-oken down Ijy bad manage-
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uient and ruined by shoeing- when they are fifteen. The

•careful buyer sees the defects ; the tremulous foreleg, the

capped hock, the cocked pastern, the loose under lip, and

bids accordingly. A horse of good constitution that has

been well cared for may be eight years old until he has

passed twenty. The usual guide to the age is the teeth, but

some horses keep the teeth in good form longer than others.

In the days of slavery in Louisiana I have seen buyers

at the great auctions carefully examining the teeth of the

" hands " upon whom they meant to bid. Horses make such

a short sojourn here and live in such a simple way that they

do not lose their teeth as mankind do, but they change raj)-

idly in appearance. When a horse is five years old his

mouth is full ; then all the world can tell his age. The

grinding surface of the front teeth has a depression, or

" cup," dark in color, which gradually wears away and dis-

appears between eight and ten years of age ; after that the

careful horseman looks at the changing shape of the whole

-dental formation.

In early life the teeth are convex on the front surface and

channelled at the ])ack ; the enamel is pure white and free

from tartar. As age comes on they become more round in

appearance ; the gums recede and show the necks of the

teeth. In youth they seemed largest at the base ; in age

at the crown. The tasks, which mares rarely attain, show

prominently and slope backward. In youth the incisors

stand perpendicular and meet each other full ; as they wear

and the gums recede the teeth incline outward, those in the

lower jaw lean forward the most, and they assume the pe-

culiar shape seen in old rats or other rodents. This appear-

ance is a positive proof of old age.

The frequent statement that horses may live to great age

under natural, healthy conditions is not borne out by obser-

vation or stud-book record. A horse, however kept, is old

at twenty-five ; after that his body and mind both fail.

In Blaine's veterinary work it is said that the first five

years of a horse may be considered the equivalent to the

first twenty in a man ; a horse of ten years may be called

as old as a man of forty, a horse of fifteen as a man of

fifty, a horse of twenty as a man of sixty, a horse of
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twenty-five as a man of seventy, etc. Men live to be ninety

and horses may live to be thirty-five ; both are uncommon
ages, and neither useful for labor.

I prefer old horses ; they are more way-wise and more to

be trusted. I have several in use ; the youngest is fourteen,

the next oldest is sixteen, the next nineteen, two are not

less than twenty-five. The oldest two are not very useful

;

one of them is laid up part of the time with rheumatism,

and I think both of them, and all the horses I have ever had,

have not been generally useful after twenty-five. One of

the best I have ever known was physically strong and able

at thirty, but showed mental failure so as to be dangerous.

Mr. Wheeler. I would like to ask how the lecturer ac-

counts for the change in the Percheron. If I understand

him rightly, the Percheron is a descendant of the Arab.

Mr. Russell. I should have said that the Percheron is

not a thoroughbred horse. The Percheron is believed to

have had his origin and to have derived his qualities from

the Arabs that were left in France from the Saracen inva-

sion, but he has been bred for greater size and crossed with

heavy horses brought from any part of Europe. Many of

the dams of the Percheron horse probably have been heavy

Flanders mares. The improvement of the Percheron horse

has not been confined in later days to crossing with the

Arab, or even the reinforcement of the blood from the Arab.

They have used thoroughbred English horses at times, and

also horses from other breeds, so it is a composite race.

Mr. Fenn (of Milford, Conn.). Mr. Chairman, I would

like to ask Mr. Russell if the knife should be used upon the

heels of the horse at all. I object to that. When the black-

smith shoes my horse I tell him to never put the knife to

the heels of the horse.

Mr. Russell. You are very nearly right about that, be-

cause a horse's foot grows forward almost entirely. It grows

at the toe. You may have seen horses that have been long

in pasture ; in a season their feet will grow so that they will

turn up. I have seen wild horses in Central America on

low lands whose feet have turned up during the wet season

and curled over ; often they get so disabled by the growth
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of their feet that they fall a prey to predatory animals. In

a state of nature where the horse has choice of soil the foot

wears down ; he instinctively knows that he must keep his

feet in proper shape. The blacksmith seldom understands

how to cut the hoof properly. He rarely cuts the toe down
enough ; he leaves it too long, and then he puts from a quar-

ter to half an inch of iron on, which causes trouble in nine

out often horses you see on the road. If you tell a l)lack-

smitli that the foot is too long he will shorten it by rasping

it around the toe. He ought not to do that. If he takes

the hoof up before him and looks at the bottom of it, and

begins to cut from the level of the heel, which ought to be

about level with the frog, he may be al)le to shorten the toe

of a horse from half an inch to an inch. That is the way
to give the horse his proper bearing, because the heel and

the frog should indicate the true level. Then the iron should

be put on with a view to maintain it as nature has indicated.

If there is a healthy frog— I won't say a withered one, all

shrivelled up not larger than your thumb, but a healthy de-

velopment of frog— the heel may be cut to the level of the

frog.

Question. What makes cribbing horses?

Mr. Russell. That is something that no man has ever

found out. It may be from indigestion or long idleness that

a horse gets a morbid habit of swallowing wind. That is not

done by mankind, except in political campaigns. I have

known a horse to recover from it by being kept in a stall

where he could not get hold of anything for the purpose of

drawing himself together and getting into the position in

which he sucks wind into his stomach. It is well to keep

rock salt and lump chalk within their reach.

Question. What makes horses weave?

Mr. Russell. That is generally some affection of the

brain, I think. When a horse weaves back and forth there

is somethino; wrong in his head. I have had one or two

horses that did it and they went to the bad.

Question. Do you think it is a good plan to have a

window in front of a horse in the stall ?

Mr. Russell. Yes, it is well enough if you have it shut.

You should not allow a draujxht of air to come throus-h on him.
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I would not have a hole for him to put his head through,

because he would be very likely to get chilled when the

wind blew, although I have seen horses allowed to stand in

that way. I think it is very good to have a light stable, and

not have a horse put in a dark corner. A horse should be

where he can see other horses.

There is a good deal of breeding in this region. Some
horse breeders are here. I wish to say to them that one of

the greatest mistakes breeders make is to have a stallion stall

and keep the horse in close confinement so that he scarcely

ever sees other horses. A horse cannot be in good health,

or a man either, in close confinement. Horses should be

where they can have association and, you may say, the

society of other horses ; one reason why stallions become

morose, crazy, dangerous creatures is because of close con-

finement. They do not have sufiicient exercise and use and

do not have the companionship of other horses.

Ex-Governor Hoard. I think, sir, you have made a very

good point there . The naturally dangerous character of the

male bovine is greatly aggravated when he is kept in con-

finement. I have known repeated instances of their being

considerably modified b}'" giving them the society of others.

Their association with one another seems in some way to

affect their disposition. I know of a dealer in bulls who
allows them to associate, and he never had a cross bull in

his life. They run together, young and old males. Society

seems to have a peculiar effect upon these animals. I believe

there is somethins; in it.

Mr. Russell. I know there is. A dear friend of every

member of this Board and of the farmers of Massachusetts,

the late Mr. E. F. Bowditch, had bulls that he harnessed

and worked in carts, and considered their tempers greatly

improved thereby. They need association and work, and

so do stallions.

Mr. Fenn. Have you any particular theory in regard to

shoeing a horse for overreaching?

Mr. Russell. No, I have not ; l)ut I will tell you what

I would do. I would try the horse barefooted, and if he

overreached, then I would trade him off. If he overreached

unshod it would show that the shoeing was not the cause of it.
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If he does not overreach barefooted it will show that the

shoeing is the cause of it, and then the lightest shoeing you

can have would naturally improve him.

Mr. James Cheesman (of Southborough) . Have you had

any experience in feeding dry brewers' grain as a possible

substitute for hay and oats ? A great many owners of thor-

oughbred stock in the New England States, and particularly

in Massachusetts, Malcolm Forbes and Col. Henry S. Russell,

have used that with very gi'eat success. Have you had any

experience in that direction ?

Mr. Russell. I have never used dried brewers' grain for

feeding horses, but I am aware that it is a very valuable ma-

terial for the purpose. It is highly recommended by gen-

tlemen whose experience is greater than mine. If I were

conveniently situated I should try it. Your suggestion will

lead me to do so.

Ex-Governor Hoard. By every test that we can make,

and by the reinforcement of a good deal of experience,

clover should be a much more valuable food for a horse than

timothy, and yet in the general judgment timothy is worth

from two to three dollars more per ton than clover hay. I

have a friend in Wisconsin who has been induced to try

clover, and he finds that clover hay, pound for pound, pro-

duces a much stronger and more vigorous condition of the

horses than timothy. I understand that some livery man in

Boston, I cannot now say who, has made some experiment,

and I would like to know if that has been brought to your

notice at all.

Mr. Russell. I have tried it myself. I usually have a

considerable part of my hay of clover. I have kept it sep-

arate, and have fed horses upon it. My experience is very

favorable to it. I think that clover is fully as good as any

other hay that we can give a horse. I have had the opinion

in times past from trial that Kentucky bluegrass was the best

grass for feeding horses, but the difficulties I have had with

growing it and keeping it from tufting and getting a good

crop from it alone, led me to use clover in with it, so that

clover and bluegrass together have been the mainstay of my
horses for years at a time. I think that clover hay is admi-

rably adapted to horses and. In fact, to all stock.
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Secretary Sessions. That is supposing it is cut and cured

properly?

Mr. Russell. Well, you have got to have good luck in

cutting it. If it does not turn out well I can feed it to

sheep, for sheep will eat any hay that is damaged or not up

to standard better than any other stock. The horse is not

delicate about his fodder. He will eat oat straw with good

effect, and wheat straw and very coarse hay. I do not think

it is essential in feeding horses to have absolutely the best.

The fact is, as we feed horses, Governor, as I have stated

here to-night, we generally give them about twice as much

as they ought to have anyhow, and they are largely wearing

out their energies in feeding. I think there are very few

men who make proper tests, for that reason, because they

get horses into the habit of using a great deal more food

than they can assimilate. The way to try a horse is to re-

duce his ration to the point where all of it is used in

the natural economy. Then you can form a great deal

better judgment, for we only feed horses for strength and

to keep them in good form. It is an entirely difterent prob-

lem from that which is presented to the dairyman or the

maker of beef. We do not want to increase the weight of

the horse. We only want to keep him in good strength.

A horse sixteen hands high corresponds to a fine, well-

grown, six-foot man. It is about the maximum of useful

height. Neither the man nor the horse should be fat. If a

liorse measures sixteen hands, with proper-shaped withers,

his weight is almost always too great for his size, and it

comes from this constant practice of overfeeding, which wears

him out in middle age, just as his master is worn out in the

same way.

Ex-Governor Hoard. I want to confirm that idea. For

two or three summers I have spent some time more or less

upon cattle ranches, and I have been perfectly amazed at

noticing the tremendous work that the cowboy's horse will

do. A cowboy will start out, for instance, this morning at

six o'clock, and he will keep that horse under the saddle

until noon, and give him a short bite, may be three or four

quarts of oats, or turn him out to grass, and in nine times

out of ten he will work that horse all day, doing more work
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than any farmer in the State of Massachusetts dare to have

his horse do in the way of expenditure of physical effort,

and that horse is always ready to his call. The horses are

never fed in that country anywhere near to the standard they

are in Wisconsin. 1 do not know how it is in Massachusetts.

Mr. Russell. They are overfed everywhere except under

the circumstances you describe.

Question. May I ask Mr. Russell if anything is to be

done for the heaves?

Mr. Russell. I have not intended to answer any ques-

tions of this character, but as there is no prescription possi-

ble to be given in this case, although I think that better

authorities are here, I will say there is no cure for the heaves.

The Chairman. Ladies and gentlemen, the hour has

arrived when it is time to bring this meeting to a close.

I feel it incumbent upon me to thank you for the close and

quiet attention you have given. Hoping you will all come

in to-morrow and give like attention, we will adjourn the

meeting until half past nine o'clock in the morning.
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THIRD DAY.

The meeting was called to order at ten o'clock by the

chah-man, Hon. J. H. Rowley, who said: Ladies and

gentlemen, the lectures of yesterday and the day before

have been very interesting, the discussions a])le, and the

matter has been presented in such a way that it may be

utilized, and perhaps measured by a standard of dollars and

cents. The lecture to-day is on a subject which cannot be

measured by any such standard. I have the pleasure of

introducing to you Prof. George F. Mills, of the Massachu-

setts Agricultural College at Amherst.

Professor Mills. Mr. Chairman and gentlemen of the

Board, ladies and gentlemen, I thank you very much for your

greeting, and presume it may possibly be owing to the fact that

some of you know that I am a Berkshire boy, and everything

that pertains to Berkshire County strikes a responsive chord

in my heart. Although my home was for many years in the

extreme northern part, still so far as Berkshire County is con-

cerned I know no north, no south, no east, no west, for it is

all "my own, my native land."
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EDUCATION FOR THE AGRICULTURAL AND OTHER
INDUSTRIAL CLASSES.

BY PROF. GEORGE F. MILLS OF AMHERST.

The importance of education is admitted l)y all classes of

our citizens, and at no time has it had more earnest attention

from the people of Massachusetts than it has to-day. It

needs to offer no apology, therefore, for its presence at this

meeting. Though coming together to consider questions

more closely connected with agriculture, we yet recognize

the fact that its interests cannot lie severed from any of those

vital questions that affect the welfare of our agricultural and

other industrial classes.

An eminent authority has said that " modern science has

become fully aware of the importance of knowing every ol)-

ject in the light of its history. How it began and how

it developed must lead to a knowledge of what it is." In

the following paper it is proposed—
First. To review briefly the beginnings of education in

Massachusetts.

Second. To present some considerations respecting edu-

cation in general, with a glance at the more recent phases

of its development.

Tliird. To show liow the interests of our agricultural and

other industrial classes are fostered by the Massachusetts

Agricultural College and other educational institutions.

The general outline of the history of education in this

Commonwealth is doubtless fomiliar to us all. The fathers

laid the foundations and the children have built thereon. It

is interesting to notice, however, what early provision was

made for the founding of school and college. We tind that

" on the loth of April, 1635, five years after the foundation
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of the cit}', the people of Boston, in town-meeting assem-

bled, requested ' Brother Philemon Piermont to become

schoolmaster for the teaching and nourteuring of children

'

in the town. In part pay thirty acres of land were voted

him by the young colony. At about the same time, ' a gar-

den plot was voted to Mr. Danycll Maude, schoolmaster,'

also." Other towns made similar provision until, in the

year 1642, in an attempt to make the privileges of the few

towns general, the Colonial Court enjoined upon all towns

the duty of providing these privileges in their several local-

ities. By this act the duty of making education universal

was enjoined.

In 1647 the Massachusetts Colony passed a law providing

that every township of fifty householders should appoint a

schoolmaster to teach the children to read and write ; and it

was further ordered that " where any town shall increase to

the numl)er of 100 families or householders they shall set

up a grammar schoole, the Master thereof being able to in-

struct youth so farr as they may be fited for the University."

This act made the support of public schools compulsory and

education universal and free. By the year 1665, only forty-

five years after the first landing at Plymouth, every town in

Massachusetts had a common school, and, if it contained

over a hundred families, a grammar school. In 1683 all

towns of five hundred families were required to maintain

two grammar schools and two writing schools.

In the autumn of the sixth year of the settlement of

Boston, September, 1636, the General Court of the colony

voted the sum of four hundred pounds '
' towards a school or

college," and the following year twelve of the most trusted

men of the whole colony, magistrates and ministers, of politi-

cal foresight and abundant learning, were directed to execute

the ofiicial order,— in the language of the ordinance, "to

take order for a college at New Townc," the original name

of Cambridge. This was the beginning of Harvard Uni-

versity. During the two hundred and fifty years that have

elapsed since these foundations were thus laid the work has

been continued and enlarged. The public school system has

been established, private schools, academies and institutes

have been founded, one and another has been added to the
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sisterhood of colleges, until to-day it is our })ride and boast

that, so far as the variety and excellence of educational

advantages are concerned, few people are superior to those

of the State of Massachusetts.

Of the one hundred and two persons who reached Plym-

outh on that first voyage of the '
' Mayflower " thirty-four

were adult males. What had been their occupation in their

Leyden home we do not know ; but it is quite certain that

the "prosperous labor and harvest" of tliat first summer
and autumn at Plymouth show that then, at least, there was

an "agricultural class" among them. In addition to the

thirty-four males mentioned above there were, in that " May-
flower " company, " nineteen men-servants, sailors and crafts-

men, who were hired for temporary service." Here we have

our " other industrial classes." Of the men found in the

numerous small settlements on the coast of Massachusetts

and who were afterwards included in the Massachusetts Bay
Colony, many were fishermen. But the self-same stern

necessity that makes all classes of people, the high and the

humble, the rich and the poor, dependent upon the tillers of

the soil for the " bread that strengtheneth man's heart," and

upon the blacksmith and carpenter and wdieelwright for the

utensils and conveniences necessary to even the simplest

stages of civilized life, shows that among the people of this

colony also there must have been found agricultural and

other industrial classes.

What idea of education now was in the mind of these

colonists? Let us read from the Massachusetts law of 1642,

to which reference has already been made :
—

This court [so the record runs] , taking into serious consideration

the great neglect of many parents and masters in training up their

children in learning and labor and other employments which may
be profitable to the Commonwealth do hereby order and decree

that, in every town, the chosen men appointed to manage the pru-

dential affairs of the same shall henceforth stand charged with the

care of the redress of this evil ; so as they shall be sufficiently

punished by fines, for the neglect thereof, upon presentment of

grand jury, or other information of complaint in any court in this

jurisdiction : and for this end, they or the greater number of them

shall have power to take accoimt, from time to time, of all parents
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and masters and of their children, especially of their ability to

read and understand the principles of religion and the capital laws

of this country, and to impose flues upon such as shall refuse to

render such account to them when they shall he required ; and

they shall have power, with the consent of any court, or the mag-

istrate, to put forth apprentices, the children of such as they shall

find not able and fit to employ and bring them up. They are also

to provide that a sufficient quantity of materials, as hemp, flax,

etc., may be raised in their several towns, and tools and imple-

ments provided for working out the same.

The selectmen of every town were further required "to

have a vigilant eye over their brethren and neighbors to see

that none of them shall suffer so much barbarism in any of

their families as not to endeavor to teach, by themselves or

others, their children and apprentices, so much learning as

may enable them perfectly to read the English tongue and

(obtain) a knowledge of the capital laws, u[)on penalty of

twenty shillings for each neglect therein."

" If, after admonition, parents were still neglectful of their

duty in these particulars " children might be taken from their

parents, and servants from the custody of their masters, and

be bound to such masters as the selectmen might deem
worthy to supply the place of "the unnatural parent"—
boys until the age of twenty-one and girls until that of

eighteen.

Referring to the act and to the primitive Boston idea of

barbarism, Mr. Horace Mann, for so many years secretary

of the Board of Education, said in 1869, "Tried l)y this

standard, many a man who now glories in the name and

prerogatives of a repu])lican citizen would, according to the

better ideas of the Pilgrim Fathers, be known as the bar-

barian father of barliarian children."

"Training up their children in learning and labor and

other employments which may be profitable to the Common-
wealth." Mark the words :

" training," implying direction,

guidance, restraint; "in learning and labor," not learning

alone ;
" and other employments which may be profitable to

the Commonwealth," profitable not simply to the individual,

but to the State ; labor, not in the spirit of selfishness, but

of patriotism, not for the good of one but for the good of
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all. In these simple yet comprehensive words do we not

find the fundamental ideas of the public school, the tech-

nological school, the school of mechanic arts and the agri-

cultural college, and all to be devoted, in loyalty of s})irit,

to the service of our beloved Commonwealth '?

These fundamental ideas, with more or less prominence,

characterized the education of our Colonial and Revolution-

ary periods, but within the present century they have re-

ceived marked development. It has been said that while

education is not more seriously regarded now than formerly,

it is more wisely studied. What is education? What is its

()l)iect? What are the l:)cst methods for securing its ol)jcct?

These questions and others of similar import are not new,

and are being constantly repeated as the far-reaching im-

portance of the suliject itself engages the earnest thought of

student and philosopher. Let us listen, for a moment, to

some of the answers that have been given to these questions.

Lord Bacon stated the ol^ject of education to be '
' the culti-

vation of a just and legitimate ftimiliarity betwixt mind and

things." Froebel says that education " is the harmonious

development of the whole being." Pestalozzi dechires it to

be the generation of power. Emerson says that '
' the great

object of education should be commensurate with the object

of life." Herbert Spencer says, " How to live is the great

thing that education has to teach," and still another says,

"Education is, then, the development of all the powers of

man to the culminating point of action— action in art,

which is ' power or skill in the use of knowledge ; the

practical application of the rules or principles of science.'"

We see, then, that there is a broad distinction between

education and the simple acquisition of knowledge. Edu-

cation is a development, a growth, and the education of a

man implies the development of all his powers. Hence we

speak of physical education, the development of the body

;

of the education or development of one's mental faculties

;

of moral education or the development of one's moral

nature. The simple knowledge of fticts or of things has of

itself comparatively little value. Of what value is it to

know that the Declaration of American Independence was

signed at Philadelphia on the 4th of July, 177G, if our
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knowledge be limited to that fact ? Or of what use is it for

a person to know that a potato is an esculent, farinaceous

tul)er, and not a root, if his knowledge is to stop there ?

To be sure, the acquisition of facts may call into exercise

certain mental faculties, and the retention of these facts in

the mind may call into exercise certain other faculties ; but

it is when we pass from a knowledge of facts to the appre-

hension of their relations, when we recognize the connection

between cause and effect, when we compare and systematize

and reach principles, that the work of mental development

is most successfully accomplished. On the other hand, ig-

norance is not sim})ly a lack of knowledge of facts, but also

of facts in their relations. It is not because the thousands

who are coming to our shores from foreign countries are

wholly ignorant of facts that their coming is to Ijc depre-

cated. Many of them know many things and have acquired

skill in certain dei)artments of effort ; but it is because,

while having this knowledge, they are so ignorant of the

fundamental principles of our government and of the rela-

tions that, in a republic, one man sustains to another,—
this it is that makes their presence here a menace to the

perpetuity of our institutions. We see how it is that there

is truth in the statement, "Knowledge is power." Knowl-

edge may be a power for evil. Knowledge is a power for

good when with the knowledge itself there is the spirit of

goodness ; but the simple acquisition of knowledge may not

give a man this power. We see, moreover, that a walking

encyclopivdia is not necessarily an educated man, and that a

so-called learned professor may have stopped so far short of

a perception of the relation of his knowledge to the prac-

tical affairs of life as to merit the ridicule of his gardener.

One of my colleagues said that he met a gentleman not

lone: ao-o Avho told him that "college professors are not

in it," to use a very common expression; "that they are

away behind the rest of the world, because they know so

many things, and yet some of them do not know anything."

It is in this apprehension of relations and principles that

that activity of mind is aroused which is the condition of

development, and " teaching,"— I make this statement here

because of its importance, and because I know that there
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are some here whose interest in this great subject, like my
own, is so strong that we feel we cannot too often learn what

teaching is,— " teaching," in the language of an acknowl-

edged master of the art, " is presenting the conditions which

arouse certain conscious activities immediately needed for

mental and moral growth."

A marked step in educational progress was taken when

the high school was estal)lislied. In 1826 every town con-

taining five hundred families was required to maintain a

town or high school which should differ from the old gram-

mar school by omitting from its curriculum the Latin and

Greek languages. Secretary Dickinson, in his last annual

report to the Board of Education, says, "It is the peculiar

work of the high schools to direct the learner in the acquisi-

tion of scientific knowledge and to the cultivation of the

powers of generalization and reasoning." Im})ortant as is

the work of the primary and grammar schools, we see that

they are but preparatory to that higher grade of schools in

which we look for the development and gro\\i;h of the mental

faculties. It is exceedingly unfortunate that any necessity

should compel a parent to withdraw his child from the pul)-

lic school Ijefore the child has finished the high-school course.

If thus withdrawn he loses an important part of the educa-

tional value of his course and may begin his life work

without the mental training or discipline that the higli-

scliool course is designed to give.

The writer of one of the pai)ers read at the recent centen-

nial of Williams College, having characterized "the lack of

a collegiate education on the part of so many students in our

professional schools as a long-recognized and often-lamented

evil," goes on to say that, "taking the country at large, it

would appear that scarcely one-fifth of the young men who
are preparing to become clergymen and lawyers and only

about one-tenth of those who are looking forward to the

medical profession have received a full academic training."

In view of this fact the writer says, "If anything can be

done to bring our colleges into more effective relation to the

young men who are looking forward to professional careers,

one of the greatest wastes and weaknesses of our education
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Avill be overcome." It is estimated that eighty-three per

cent of our school population never, in their school life, go

beyond the grammar school, and prol)ably not more than

two per cent go beyond the high school. If the lack of a

colleoiate education on the part of so many students in our

professional schools be an evil so much to be deplored, what

shall we say respecting the fact that so many boys and

crii'ls— eio'hty-three out of a lumdred— attempt the work

of life without having had the discipline and training of the

high school ?

It is, in part, with the hope that a larger number of pupils

may be induced to remain in the high school until they com-

plete its course that the latest important addition to the

high-school curriculum has ])een made, viz., the introduc-

tion of the elements of manual training. I say in part ; for,

notwithstanding the strong pressure that has been brought

to bear upon those who have in charge the direction of our

pul)lic schools to eliminate studies that have been called

theoretical and to substitute those considered more practical,

yet the most intelligent advocates of manual training

strongly repudiate any intention of specializing the work of

the elementary schools in the direction of economic produc-

tion. I quote from Mr. Macalister, superintendent of the

Philadelphia public schools, and who, as many of us know,

has been one of the strongest advocates of manual training

:

" The object of the public school is education in its broadest

sense. If industrial or manual training cannot be shown to

be education in this sense, it has no place in the public

school. We have no more right to teach carpentry or

blacksmithing than we have to teach law or medicine. The

supreme end of education is the harmonious development of

all the powers of a human being. Whatever ministers to

this end is education ; whatever interferes with its accom-

plishment, no matter how valuable in itself, belongs outside

of the elementary school."

It is doubtless well known that in July, 1891, a State com-

mission was appointed to investigate methods of manual

training and industrial education. From a newspaper

abstract of the report of this commission recently made for
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distribution av'c learn that the commissioners unite unani-

mously in the following among other recommendations :
—

1. That the principles and practice of the kindergarten be

taught in the normal schools.

2. That the principles and practice of manual training, so far

as applicable in the primary and grammar schools, be taught in

the normal schools.

3. That the principles and practice of domestic science be

taught in the normal schools.

4. That high schools in which a course in the mechanic arts,

approved by the Board of Education, shall be taught to boys, be

established and maintained iu all cities having a population of

20,000 or more.

5. That high schools in which a course of domestic science, in-

cluding sewing and cooking, approved by the Board of Education,

be established and maintained in all cities having a population of

20,000 or more.

6. That the Board of Education be by law required to appoint

an agent whose special duty shall be to advise and aid in the in-

troduction of manual training and industrial education into the

public schools, and to visit and report upon all schools in which

such training and education are carried on.

If these recommendations, and others made by the com-

mission, 1)0 adopted and made law by the Legislature, it

will be seen that a radical revolution in our })resent school

system must be the result.

Whatever changes or innovations in methods of teaching

or in courses of study be made, the public school must con-

tinue to be the only school for a large part of those who be-

long to the agricultural and other industrial classes. The

fact that it is free from tuition charges and that pupils,

while attending it, can live at their own homes and give as-

sistance to those who need their help, will make it, in the

future as in the past, the only available place for their edu-

cation.

In dwelling thus upon the public school I do not intend

by any means to lose sight of other very important educa-

tional influences. We must all agree, I think, that the

newspaper is a very powerful agent in educating our young

people. It is becoming more and more one of the great
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powers in the land, and I think that those who have the

highest ideals of the profession of the journalist are coming

to feel more and more that they have in their hands a re-

sponsibility which is very great. I have limited my thought

to the schools because it is more in the line of that which I

have to say particularly respecting other institutions.

All the more, then, should the public school give an edu-

cation to those who attend it. It must give some measure,

at least, of training to the body ; it must educate the mental

faculties; it must educate the moral nature. If it fail to

teach its pupils how to think and how to express their

thoughts ; if it fail to assist them in the formation of habits

of mental application or what is commonly called study

;

a])ove all, if it fail " to countenance and inculcate tlie princi-

ples of humanity and general benevolence, pu])lic and private

charity, industry, frugality, honesty and punctuality in

their dealings ; sincerity, good humor and all social affections

and generous sentiments, among the people, then indeed

shall it fail to accomplish the ol)ject for which it was es-

tablished and to secure which the annual appropriations by

the State are so generously made."

Should the education of our agricultural and other in-

dustrial classes go beyond the high school ? Unhesitatingly

we answer, "If possible, yes." There is little danger of

over-education. The young men and women of the pro-

fessional classes add to tlieir high-school course four years

of academic training before they begin their professional

studies, and it is with these, their more fully equipped

brothers, that our industrial classes must compete. The

time has gone by, in this country at least, when education is

to be regarded as the exclusive right of a favored few.

The motto of Harvard University, you know, is " Christo

et Ecdesia" for Christ and the Church, because when the

university was founded and in its early years it was felt that

all those who attended the university were to l)e })repared

for the ministry, and later on they were to be prepared for

other professions. I have no statistics at hand, but I pre-

sume it will be found that in the first twenty-five years of

the history of Harvard University, of Williams College, of

Amherst College, and the leading colleges in New England
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a very large per cent of the graduates entered some one of

the so-called learned professions. It is very different now,

Ave know.

In the long race brains, and especially educated brains,

will tell, and it has been well said that "the prol)lem for

every civilized nation to-day is how the largest amount of

intellectual development can be given to its industrial popu-

lation." I think we are apt to lose sight of that very im-

portant fact,— it is educational development as well as

technical skill. It is upon the intelligence and integrity of

our industrial classes that the safety and perpetuity of our

institutions largely depend. We must have intelligent capi-

tal and intelligent lal)or before the conflict between labor and

capital shall cease. In the battle of life every bayonet must

be a thinking bayonet, and it is largely in our schools and

colleges that the young soldiers must be equipped for duty.

After one has completed his high-school course, however,

he may begin his preparation for some one industry, carrying

forward his general education in connection with such prep-

aration, and numerous institutes and technological schools

have been established to meet these requirements of our

industrial classes. One of the oldest of these is the

Rennssalaer Polytechnic Institute, at Troy, N. Y., founded

in 1(S24. The Massachusetts Institute of Technology, in

our own State, is one of the leading institutions of its kind

in this country. It is interesting to note the object which

this institute has in view, as stated in its pamphlet prepared

in connection with the Columbian Exposition :
—

While the applications of the sciences to the useful arts are

extensively taught in the Institute of Technology, the primary

purpose of the school is education. Not only are mere knacks

and devices and technical metliods constantly subordinated to the

acquisition of principles, but tliose principles are studied with the

predominant purpose to expand and develop the mind, to exercise

the powei's and to train the faculties of the pupil. What the in-

stitute aims to do is to graduate those who are, first, well-educated

men in all which that term implies, and who, secondly, have

studied the problems of some one technical profession, have mas-

tered the scientific principles related thereto, and have had a certain

amount of practice in the application of those principles to suck

problems.
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Other institutions for the education of the industrial

classes, monuments in these cases at least of the debt that

labor owes to capital, are the Pratt Institute in Brooklyn and

the Armour Institute in Chicago. I find this statement of

the aim of the latter :
—

Its aim is to give young men and -women, whether rich or poor,

a liberal education, not outright, but with liberal provision of fi'ee

scholarships to the deserving who need help and yet are resolutely

anxious to help themselves ; an education with the threefold pur-

pose of acquiring knowledge, skill and culture. In other words,

the training of the eye and the hand with the brain, an education

which will develop into a relish for the higher forms of skilled

labor, and will tend to infuse the class of workingmen with a more

general and broader intelligence, and at the same time, by the

practical application of art to industry, to develop that esthetic

sense which our American artisans too much lack.

I trust I may be pardoned at this point if I make a

suggestion. Those who have visited the Columbian Ex-

position during the last season, and those who have not,

have marvelled at the beauty of the buildings that have been

erected for that Exposition, and I think it has been a source

of very great pride that among all the industries which

found a home at Jackson Park no industry found one more

appropriate, more beautiful, than the Agricultural Building.

It was felt to be a worthy thing that that upon which so

much depends should have had a worthy home there. And
I hope the day is not far distant when at our Agricultural

College the principles, at least, of architecture shall be

taught. When nature does so much for the agriculturist

why should not art do something for him also? If agri-

culture should have a beautiful home in that Exposition

which has been and is to be a teacher of the world, why
should not the farmers' homes, the farmers' houses and their

buildings teach lessons of l)eauty? Why should not the

farmer's boy be taught that it is no more expensive to build

a barn wdiicli shall be in keeping with its surroundings, so

far as its architectural structure is concerned, to say nothing

of the economy which may be involved therein, than one

which lacks such features? I think that those who have
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planned that structure which is going up at our Agricultural

College, and in which all take such very deep interest, have

thought, of course, of the necessities of the form; they have

thought of the matter of economy as well ; l)ut I believe that

that l)uilding is to teach a lesson to the students who are

there, and a lesson which is in this direction, that a thing

whi(!h is made first of all perhaps for utility may also be

made a thing of beauty, which is a joy forever.

In this connection I cannot refrain from referring to an-

other institution founded in 1868 at Hampton, Va. It was

designed to meet the wants of the "despised races" of our

country, and to it have flocked the negro and, more re-

cently, the Indian also. It has provided for the mental de-

velopment of its pupils and for their moral training. It

has a department of industries in which the following-named

trades are taught : carpentry and wood-working, harness-

making, shoe-making ; the trade of the wheelwright, black-

smith and tinsmith ; house-painting, printing, tailoring,

steam engineering and gasfitting, and the rudiments of the

machinist's trade. Agriculture, sewing and housework also

are t'\ught. Between six and seven hundred pupils have

been annually receiving the l)enefits of a school founded and

sustained by the tireless energy of that Christian hero and

martyr who, in the flush of early manhood, leaving his

Hawaiian home, graduating from our Berkshire College

when the threatening storm of civil war had gathered, fight-

ing bravely on many a field of that bitter conflict as an ofii-

cer of United States colored troops, renewing, after the

storm had passed, the consecration of his life to the service

of God and of humanity, has, within a few months, been

laid to rest, as he himself wished, " in the school graveyard,

where one of the students would have been put had he

died."

To the class of institutions established for the purpose of

investigating and realizing the application of sciences to the

arts belono- the aoTicultural colleo'es founded under the Con-
es o o

grossional Land Grant Act of 1862. Our interest naturally

centres in the Massachusetts Agricultural College, with

whose organization and history you are all more or less

familiar.
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It is quite unnecessary for me to give at this time a de-

tailed statement of the work of the college, since this was

fully set forth in a paper read last year at a meeting of this

Board, by Professor Brooks, which paper was published in

the secretary's report for 1892. I desire particularly at this

time to call attention to that report, and to that article upon

the work of the Agricultural College. It is sufficient to say

that the college is holding strictly to the o])ject so clearly

stated in the act under which it was established, viz., "to

teach such l)ranche8 of learning as are related to agricult-

ure, ... in order to promote the liberal and practical edu-

cation of the industrial classes in the several pursuits and

professions in life." During the last year changes, designed

to raise the standard of attainment in the college and thus

to increase its usefulness, have been made in the four-years

course, while a two-years course and a graduate course have

been added. There are now one hundred and sixty-two

students enjoying the advantages that the college offers.

Of these I iind that l)ut six are from Berkshire County.

Do the citizens of Berkshire appreciate the opportunity

which this college offers for the education of their sons ?

There are two questions that may arise in the mind of one

who wishes to give his son educational advantages in addition

to those already enjoyed in the public school : First, "Why
should I send my boy to the Agricultural College ? " Sec-

ond, " Can I afford to send him there? " This question, of

course, I do not presume to answer ; but there is in the

minds of some an erroneous impression respecting the ex-

pense of a course at the Agricultural College. At the risk

of repeating what is stated in the college catalogue, will you

allow me to present a few facts ?

Tuition at the college to students whose homes arc within

the State of Massachusetts is practically free. Room rent,

board, fuel, laundry and military suit will amount to $200

the first year. The military suit, costing $15.75, will last

through the course. A student who wishes to avail himself

of the advantages of the labor fund can earn $50 during the

year without encroaching upon the time necessary for study.

Now, I put that sum very low. I say $50, without encroach-

ing upon the time necessary for study, which practically
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means he can earn his $50 on Saturdays, when there are no

college exercises. There are many students who earn twice

that sum at the college, and, in foct, I .should not be sur-

prised if there are some ahimni of the college in the audience

here this morning who can tell a story of some of their own
friends and classmates who have paid all their expenses at

the college while there, and even have graduated from the

college with more money in their pockets than they had

when they entered.

One hundred and fifty dollars per year, then, is a liberal

estimate for all necessary expenses. The interest on this

sum for one year at six per cent is $9. Is it not worth

while to ask yourself seriously whether any better invest-

ment for your son can l)e made ?

"But why should I send my l)oy to the Agricultural

College ? " yv)u ask. I answer, because—
First. Thereby the l)oy receives an education that is a

development of his power and that will give him a better

chance in the race. This education is obtained not alone

from the instruction of the class-room and the study in

preparation for it, important and valuable as these may be.

He is educated by intercourse with his fellows. I would

put that, of course, as of the first value and importance, and

these are points which I think are very often overlooked,

and which those of us who have to do with the students at

college feel more and more are of great importance. He is

educated by intercourse with his fellows, and what does that

mean ? The success in life of many a young man would tell,

— the associations formed in college, the friendships formed

in college, the attachment to that man who after the years

had passed stood by his friend and helped him out of his

troul)le because he was his college friend,— that is the story

of many a college graduate. His success, his ability to go

forward in his work in life, has been wholly owing to the

fact that he had a friend in college who was able to help him.

He is educated l)y intercourse with his fellows, by the inter-

est he will take in all matters aft'ecting his life in the college,

by writing for the college paper and other publications to

which he will want you to subscribe ; by the library to which

he has free access and where he may bring his mind into
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contact with the great thoughts of great men ; by the work

of experiment and investigation carried on at two stations

on the college grounds ; hy the clearer insight into nature's

teachings that he will here receive as the mysteries of air

and soil and plant are revealed to his delighted vision. Is

not this an education greatly to be desired?

If your boy has a taste for agricidture and kindred pur-

suits, then you should send him to the Agricultural College

because—
Second. He will thereby' liecome a more intelligent and

therefore a better farmer.

The word " farmer" is not found in the Bible. The idea

is there, but it is " tiller of the soil" and " husbandman."

That is a good word, for it implies thrift, prudence,

economy. Not economy in the expenditure of money

alone, but economy in the use of time and economy of

strength as well. AVho docs not need to learn how to econ-

omize strength ? and to the farmer or husbandman this lesson

is especially valuable. There is a streng-th of vital force in

himself and in his beast that he is too apt to squander, and

there is a strength in the elements of air and soil and sun-

light, in electricity and heat and chemical affinity, that too

often is a lamentable waste. Many a farmer boasts of his

success in reclaiming waste land who pays little heed to the

waste of fertilizing power that is constantly taking place

about him, and who, in his ignorance of the chemical com-

position of soils and of the adaptation of crops to them, is

allowing upon every acre of his domain such a waste of pos-

sibility as would lead the scientist to exclaim, "All this is

waste land."

We have been enjoying at the college some lectures from

Sir Henry Gilbert, who is connected with the Rothamsted

Station in England, which has been carrying on its work of

experiment for fifty years, and this gentleman, seventy-six

years of age, hale, hearty and strong, has been delivering

at the college a course of lectures embodying the results of

the experiments at this station. I have not been in a position

to follow those lectures, and, in fact, I am not enough of a

scientist to have appreciated them if I had, but I will tell you

one lesson that has been impressed upon my mind as I have
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heard that man, to say nothing about the object lesson that he

has been in teaching the students the value of patient, thorough

investigation and experiment, showing how a man is willing

to devote his life to the finding out of things which are o'oino;

to be of value to his fellow-men. I say, entirely aside from

all that, and the lesson has been to me a very impressive

one, there has come this lesson running all through his lect-

ures,— what a waste of power there is everywhere among
our farmers ; how little they know of the power that is in

even the little corner of the garden which they think per-

haps has no value in it ! It is an impressive lesson, and a

lesson which, it seems to me, will have very great influence

upon the minds of those students who have heard those

lectures.

At the Agricultural College the student may learn how to

adapt means to ends. The means are here ; the means arc in

the soil ; the means are before him, if he only knows how to

use them and adapt them to the ends which they are designed

to meet. The student learns how to adapt means in the ap-

plication of those sciences that are at the foundation of agri-

culture. This is what I mean when I say that he thus be-

comes a more intelligent and therefore a better farmer.

Now, I am going to ask you, ladies and gentlemen, to

bear with me for a moment while I bring to you the testi-

mony of one of the students of the college. Understand

this I read to you was written by him as a part of the

college exercises. It falls to my lot at the college to have

charge of the essay work of the students, particularly of the

senior and junior classes, and in the regular course of a col-

lege exercise this paper was handed to me. The student

himself, of course, had no idea that I was going to use it in

this way, and I do it for this reason. You and I were boys

once, and we almost instinctively fall into the way of think-

ing, "Well, of course, the heads of the school want to put

the l)ost side out, and they want to make the showing

just as good as possible, and perhaps if you could only

talk with the boys, why, you would perhaps hear a diSerent

story."'

Now, I want to say here that I believe that if there is in

any institution in this country a thoroughly loyal body of
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students, that company is at the Massachusetts Agricultural

College. They are loyal to the purpose for which the college

stands, and they appreciate the privileges that they enjoy

there. But here is what one of these students in the junior

class wrote :
—

Here [that is, at the college] the science of agriculture, in its

broadest and highest sense, finds not only a home, but also able

expounders and defenders of its position and usefulness. Situated

as it is, with every variety of soil, from lowland to upland, from

marsh and meadow to rocky hillside, this college is perhaps better

fitted for the study of the science of agriculture than any other

agricultural college in the world.

As I was criticising these essays of the students, when I

came to that sentence I was not able to say whether the stu-

dent was right in that position. There are some here in this

audience probably who can say whether the student was right

in that statement. At any rate, I let it pass. I did not

criticise it. I thought he was right when he said that " this

college," the Massachusetts Agricultural College—

Is perhaps better fitted for the study of the science of agriculture

than any other agricultural college in the world. Here we find the

farm raised to its proper position in the list of capital stock, and

the farmer as much a business man as the merchant or lawyer.

Here we find the old idea that " anybody can run a farm " a mis-

taken one, and that the successful management of a farm requires

as much business ability, prudence, economy, judgment and prac-

tical knowledge of things as any other buying or selling business.

Here the student sees the practical fai-m operations going on

around him every day of his college course. His advantages in

the study of agriculture are many and valuable. He hears the

theoretical side brought out in the lecture-room. He sees the idea

of the lecture-room brought into practice on the farm and at the

barn. He finds at the Hatch Experiment Station experiments

always in progress, proving theories, exploding mistaken notions

and " old fogy " ideas, reaching out into the mysteries of life and

decay, discovering new facts, revealing new truths, and doing

humanity and the farmer a vast amount of good. Or he can go to

work and learn by actual experience the use of machine tools, the

methods of farming used and the results obtained. Then for his

rainy days there is the college library always open and well stocked
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with literature on this and kindred subjects. This feature of the

college is an especially valuable one. Here he finds books on all

the grades as well as on the thoi'oughbred varieties of cattle, by

Johnston, Sturtevant and Curtis. Hundreds of books upon the

sheep, the horse, and the other domestic animals, not to speak of

the rare and beautiful volumes upon the moths and butterflies; are

added every year. Then he finds the results of the various opera-

tions and experiments explained in condensed form in the monthly

bulletins issued by the several departments and the yearly report

of the trustees of the college, the whole forming a comulete and

exhaustive course in the main brauch of the college.

There is the testimony of one of the students of the

institution who is already beginning to have his eyes upon

the advantages of the institution. He is one of those young

men who have been led to get upon the lieights somewhat.

He has been led to have his vision extended beyond the nar-

row horizon of the little valley in which he has lived. I do

not think that anybody knows the beauty of this Housatonic

Valley unless he has climbed a mountain or some other hill-

top from which he can survey the landscape o'er.

But, my Berkshire friend, as you think the matter over

perhaps you conclude that your son is not far enough ad-

vanced in his studies to enter the four-years course at the

college. Possibly, too, you do not forget that the expense

for two years is one-half of that for four years, and you are

quite sure that you cannot get on without the help of your

boy for more than two years. Well, then, let him take the

two-years course. It is designed for just such cases as this.

The requirements for admission to it are less exacting than

those of the four-years course. The instruction is more

practical, less scientific ; yet enough instruction in agri-

culture, botany, chemistry, horticulture, physiology and

veterinary science is given to enable one to understand the

bulletins that are being constantly issued from the experi-

ment stations and to make practical application of the results

of experiments.

I have met intelligent farmers, progressive farmers, men
who want to keep up with the times, and they say they value

these bulletins that come to them from time to time, but that

there is a great deal in the bulletins which they do not under-
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stand ; they do not know what these technical terms mean,

and when the result of experiments is l)rought before them,

they say, '
' I cannot avail myself of that, because I don't

know aliout it." This I regard as an especially valualjle

point for these young men in the two-years course. We
have there this year twenty, more or less, young men in the

two-years course who have come there to take that short

time for training, and who are to be taught to know these

things in the way in which I indicate here, and they will

obtain enough knowledge in those sciences to enable them

to read those bulletins in an intelligent way.

Two hours each week are given to class-room work in

such exercises as teach the correct use of good, plain English.

If I had time I should like this morning to expand on that

subject a little, for it is a matter of very great importance to

these boys to be al)le to use their mother tongue. They are

not the most proficient in its use when they come to us, and

I am sorry to say not all are proficient in its use when they

go from us ; but we feel that much is dependent upon their

ability to express themselves and give their thoughts to

others, especially in this age. They cannot live by them-

selves ; they cannot do business by themselves ; they must

mingle with men, and how are they to express their thoughts

to men except througli their English tongue? And, other

things being equal, you will employ the young man who

writes a page of correct, plain English rather than the young

man whose English is so full of errors that you are ashamed

of him and his teaching.

Book-keeping and mathematics are taught
;
practical sug-

gestions as to roads and road construction are given. It is

a thoroughly useful course and invites your earnest attention.

Only remember that here, as elsewhere, the stronger one's

mental grip the greater will be his acquisitions, and that

this which has been said applies to all research and investi-

gation also. If we wish to brinoi; home the wealth of the

Indies we must take the wealth of the Indies with us.

The Chairman. Any questions that you wish to ask the

lecturer are in order.

Secretary Sessions. I wish, if there are any persons in
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the audience who have questions they want to ask about the

Agricultural College in any respect, be it ever so small a

matte»r, that they will l)e free to present them.

Mr. Pratt. Mr. President, I would like to ask the pro-

fessor, if he has knowledge of this fact, what proportion of

the graduates of the college make agricultural pursuits their

life work?

Professor Mills. In answer to that question I will refer

Mr. Pratt to the paper that Avas read by Professor Brooks

last year. Professor Brooks is here in the room, and I pre-

sume he can answer that question more correctly than I can.

Prof. Wm. p. Brooks. Mr. Chairman and gentlemen,

in reply to the question of Mr. Pratt, it gives me pleasure

to say, because the matter is somewhat fresh in my mind, as

I looked it up last year, that something over one-half of the

graduates of the colleji'e are either workins; on the farm aso o
farmers or engaged in pursuits which are directly connected

with agriculture. Under such pursuits I class the work in

experiment stations and teaching in agricultural colleges.

Those two classes of work take a far greater proportion of

the graduates than almost any other. I think there arc no

less than 17 per cent of the graduates of the Massachu-

setts Agricultural College who are employed in other agri-

cultural colleges and experiment stations. This speaks

volumes for the work of the agricultural college. I think

1 may say this without egotism, because I have not been

connected with the institution as a teacher long, and I have

not had much to do with preparing these men who are work-

ing as professors and teachers in agricultural colleges and as

investigators at experiment stations ; but those who have

preceded me and many of those who are there now have

been connected with this work, and I say that it is immensely

to their credit that our graduates have been so largely in de-

mand for this class of work. I am unal)le to tell you ex-

actly how many of the difierent States of the Union employ

graduates of the Massachusetts Agricultural College either

in teaching at the agricultural colleges of such States or in

their experiment stations, but the number is very large.

Although we graduated our first class but little more than

twenty years ago (1871 was the first graduating class), we
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have had several presidents of agricultural colleges, includ-

ing Japan. There have been, I believe, six presidents of

various agricultural coUeijes who have graduated from the

Massachusetts Agricultural College, and there have been a

numl)er of professors of agriculture, professors of botany

and horticulture, and professors of mathematics ; and then,

if you look at the experiment stations, we find that there too

we are especially strong. The graduates of our college are

all over this broad land, occupying responsible positions.

I feel that the college serves agriculture as truly, and in one

sense in a higher field, in fitting these men for these im-

portant classes of work, as it would by simply training them

to go back upon the farm.

Now, I say that when, as the records prove, we turn out

more than one-half of our men who are either on farms or

directly connected with agriculture, it is a very credital)le

record, for it should l)e remembered in judging us in this

respect, first, that by no means all of those who come to the

college expect to become farmers They do not come there

with that intention. They come from all the various walks

of life ; they come from cities and large manufacturing

places. They come because they know we give a good,

broad general training which fits a man splendidly for any

pursuit in life.

And I may be pardoned for saying right here that the

college gives one of the very best trainings for the medical

profession. I should say as many as fifteen or twenty in all

among our graduates have gone into various medical schools,

a large number of them into Harvard, and they have taken

a very high position in their classes, and have usually won
the prize of positions either on the stafl" of the Massachusetts

General or the Boston City Hospital. One of the most suc-

cessful of these, a friend of mine, gave his most emphatic

testimony to the efiect that his training in the Massachusetts

Agricultural College gave him a better preparation for the

study of medicine than the training which could be obtained

in any of the so-called classical colleges. He said that the

graduates of Harvard College itself who studied with him in

the medical school admitted that he was immensely better

prepared for the study of medicine than they were, better
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prepared Ijecause of his insight into the sciences, his habit

of close observation and attention which had been cultivated

by his study and the nature of his training. I might give

many other instances, had I time, of students who have had

no intention whatever of becoming farmers ; and we cannot

be expected, of course, to graduate all farmers.

And further, I may say that no professional school suc-

ceeds in turning out all its graduates as men who take up

the profession for which the school was especially designed.

Mr. Elbridge Cushman (of Lakeville). Mr. Chairman,

I have been interested in the paper to Avhich we have

listened, and I was particularly pleased that the speaker

presented that composition of one of the junior class

giving his testimony to and his appreciation of the Agri-

cultural College, and as we have heard from two pro-

fessors from that college here this morning and one

of the students, I arise at this time as a plain, com-

mon farmer of the Old Colony, living 150 miles from that

college, to add my testimony and to tell what I know of

the advantages of the Massachusetts Aii'ricultural Colleo:e

to the farmers of the Old Bay State. When my friend

from Plymouth County asked the question, from the best of

motives, I know, how many of the graduates of that college

become farmers and tillers of the soil, husbandmen, and

the answer comes back, over fifty per cent, I wish to say to

my fellow farmers of Massachusetts that I know from per-

sonal contact with tillers of the soil that were but half as

many of the graduates of that college pursuing our calling

every dollar that has been taken from the treasury of our

Commonwealth would have been well expended. I wish to

say to you, brother farmers, that in my intercourse with the

farmers of Massachusetts, as I meet them at farmers' insti-

tutes and within the grange halls of our State, wherever I

come in contact with a graduate of that collesje I find a man
earnest in his calling; I find a man at the very head of his

profession, a man who is looked up to ; and I have never

yet come in contact with a graduate of that college, in what-

ever profession he may have chosen for his life work, who is

not an industrious, earnest man in his calling. I have the

greatest faith in the future of that college, and if I had been
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blessed Avith a son I should have used my most earnest efforts

to have him a o-raduate of the Massachusetts Agricultural

College.

It has been the regret of my life that I could not have had

the training that is given the bo3^s at Amherst. I have re-

joiced in the opportunity and the privilege of paying the

bills of two daughters while getting a classical education at

college. I believe in a college education, not only for our

sons, but for our daughters, and I know from something of a

personal knowledge of the Agricultural College and its

work, and of the other colleges in the State, that the work

done is as thorough and as efficient in every department as

in any college that we have in the State of Massachusetts.

So I want to say, brother farmers, do not raise any question,

I beg of you, implying that the Agricultural College fails in

its purpose because every l)oy who enjoys the advantages of

that institution does not feel that he is called to make farm-

ing his life work. He may be better prepared through other

tastes and instincts and love for other occu[)ations to pursue

other callings, but nothing that he will learn at the Agricult-

ural College will ever come amiss to him, I assure you,

whatever m(iy be his choice.

Mr. T. S. Gold (secretary of the Connecticut Board of

Agriculture) . Mr. Chairman, being much interested in this

subject, I have come to the conclusion to deny the truth of

the inference that is drawn from the fact that all our boys

who go to agricultural colleges do not go back upon the

farm. The interests of agriculture are broader than the

farms themselves. The whole community rejoices in the

success of agriculture. Our daily supplies of food, our

means of life, come from the success of agriculture in every

employment and calling in life, and although these institu-

tions are designed especially to help agriculture, it is a low

appreciation of their value when you confine the result of

their work to helping the agricultural classes. Let us un-

derstand how we rise or fall together as a body and as a

State. The knowledge of the principles of agriculture on

the part of our lawyers, clergymen, physicians, manufact-

urers, merchants and commercial men everywhere, and our

gentlemen of leisure, if you please, is just as valuable to the
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State, dift'ering perha}),s according to the degree of power

and influence and position of the men in the various pro-

fessions and callings. This knowledge comes to the benefit

of all the citizens of the State, sometimes difl^ering in degree,

sometimes larger and wider, and sometimes not so great,

whether they are engaged in these professions or callings or

lalioring on the farm. Let us throw aside that small prejudice

that has been so often encouraged by the question, How many
of your students go back to cultivating the farms ?

Ex-Governor Hoard. Mr. Chairman, I am very much
interested also. For the first time in the history of Wis-

consin— we have agitated and agitated and agitated until

we have produced a state of public sentiment. As I say, for

the first time in its history the college of agriculture in our

State University contains more students to-day than the col-

lege of law, and we think that the water now is beginning

to run in the right direction. We have been very lax. The

agricultural population of this country sufters to-day in com-

parison with other classes in more ways than one. They

suft'er for recognition as among the forces of society, and

there is nothing to-day that will bring al>out that recognition

so emphatically as the promotion of a broader degree of in-

telligence among those classes. Stand among the lawyers

and the doctors, the politicians and men of force and influence

in society to-day in Massachusetts, and do you not believe

that the agricultural property of this State would find itself

in a more just relation to all the other property of the State

if it was represented in your councils with a larger degree

of force and intellectual ability? Do you not think that the

taxes that agriculture has to pay in proportion to what

personal property has to pay in Massachusetts would be

adjusted more fairly if agriculture was intellectually the

peer of every other })rofession in the State of Massachusetts ?

Why, gentlemen, agriculture is suflering everywhere for a

lack of the broader cultivation of the intellect. The hands

of our farmers are hard enough, God knows, but the heads

have not been hardened yet as much as they ought to have

been, and there is no way of hardening the head except by

using it as you do the hand, that is, by work, and thus you

are doino; the hio;hest service to the whole State. In Wis-
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consin to-day there is more property that escapes taxation

than pays it. A very nice state of affairs, is it not? Every
dollar the farmer owns stands out there and gets a square

shot from the assessor, and he hits the bull's eye, too.

There are men in my own town who are worth $100,000

who are paying taxes on $500, $1,500 and $2,500. That is

their total assessment. It is so all over this whole country,

and how is this condition to be remedied except by the pro-

motion of a broader degree of intelligence ?

Now, I have one suggestion to make, and I hope to see

somebody set the matter going. I want to do something on

this question of unequal taxation, and if it is in order I will

make this suggestion. Publicity is the great corrective of

evil in the United States, for the moment you make a thing

clearly public, that very moment you reduce the percentage

of evil. The very moment you throw any infected district

open to the sunlight and the air, that very moment you re-

duce the percentage of infection, and when you have any

evil existing, if you can only get it before the public, that

very moment public opinion corrects that which law cannot.

I would suggest that you as an agricultural organization, in

the interest of fair taxation throughout the State, should

begin to agitate this proposition, that immediately after

the assessment of taxes has been made by the assessors it be

published ; that the personal property assessment of every

town be printed and set before the gaze of everybody to

determine the fairness and accuracy of it.

The Chairman. A man may appeal to the assessors to

equalize or reduce his taxes, and if he is dissatisfied with their

decision, he may appeal to the county commissioners.

Ex-Governor Hoard. How many of the farmers in this

town of Great Barrington ever inspect the assessment list

after it is made ?

The Chairman. Well, not one, I think.

Ex-Governor Hoard. If it was published they would be

led to inspect it.

Secretary Sessions. Mr. Chairman, another thought has

occurred to me while the last two gentlemen have been

speaking. They have expressed the idea which I had in my
mind a great deal better than I could say it, and I am very
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glad indeed that they have so presented it ; but here is one

other phase of this question in Massachusetts. You all know

the agricultural class is in a vast minority. Out of two and

a quarter million people, probably not over one hundred

thousand are connected with agriculture directly. We,
being in this minority, are unal)le to compel the redress of

our grievances. It is quite different from what it is in the

agricultural States, so called. We need the help of others.

The Ai>Ticultural Collei2:e has l)een criticised because of the

few graduates who return to the ftirm, but I have yet to

meet a sinole graduate of that college who is not an

educated and powerful ally of the agricultural class in

Massachusetts, not only in this matter of taxation, but in all

matters pertaining to the interests of agriculture. If you

find a merchant in the city of Boston, as there are some, who

is a graduate of the Agricultural College, you find there a

powerful friend of agriculture, an advocate of justice to the

agricultural classes and to their interests. If you find a

preacher who has l)een educated at that college, you find

there an intelligent advocate and defender of the agricultural

interests of the State. So of the doctors, so of the lawyers.

Therefore I say we are blessed by the influence of every

graduate of that college, and shall be as long as time shall

last.

Mr. Ethan Brooks (of West Springfield). There is one

subject in connection with education at the Agricultural Col-

lege which has not ])een touched upon, and that is military

discipline, and I should like to hear something about that.

Professor Mills. That was referred to by Professor

Brooks in the article which he read last year.

Mr. Ethan Brooks. The point is that it is worth a great

deal to the individual student, and may be at any time of

great advantage to the country, to have young men fitted so

that in an emergency they can take positions as commissioned

officers in the United States Army. It is a sort of junior

West Point in the matter of military training.

Professor Brooks. I do not think, if my memory serves

me, that I treated of that at any length in the printed report

of the work of the Agricultural College, although I referred

to it j but I do not think I need to look at the report to
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speak upon it, because I have been through it myself and I

know what it is. I know what effect it has upon the stu-

dents themselves. You all know probably that it is compul-

sory, that we must have it whether we will or not. But even

if it were not compulsory, those who know the benefit of it

would have it. Of that I am thoroughly assured, for my in-

tercourse with the students of that college as a student, and

later as a teacher, thoroughly convinces me that it benefits them

in many ways. The physical training is of great importance.

I wish that some of you could be present with me in the col-

lege chapel on two occasions of the year. The first occasion

would be about the first of September. I would ask you to

go to morning prayer with me when the college year opens,

and I would direct your attention particularly to the fresh-

man class as they come in. The second occasion when I

would ask you to go with me to the college chapel would be

on the day of our commencement exercises, when a class

graduates, and I would direct your attention to the senior

class as they come in. If you were not thoroughly con-

vinced that the military training of the college was an

advantage to the young men, then I should be greatly mis-

taken.

The points suggested by Mr. Brooks are certainly also of

great importance. Should it ever happen, which God for-

bid, that war were suddenly forced upon us, certainly the

graduates ofthe agricultural colleges— for they all go through

the same training— would constitute a most important

nucleus of an army. They would furnish officers who would

be able to enlist and drill and organize men, and would give

this country an enormous advantage at the start. The great

disadvantage in our last war was that we had not men who
were fitted to drill and train and organize their men, so that

from these two points of view the effect upon tlie men physi-

cally and the importance from the military standpoint, I

should say that the military training of the college is wholly

justified. I Avould not see it given up for anything.

And as I speak these words another fact occurs to

me. The mental training, too, is of great importance, for

the young men as they advance in the course are made offi-

cers. They take command of the lower classes. If you
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should visit our campus during the drill hour you would see

the men divided up into squads and companies, not under

command of a paid teacher, but under command of their

fellow-students of the upper classes, and this training gives

men confidence in themselves, the ability to command and

manage others, which is of almost priceless value.

Secretary Sessions. It strikes me that Governor Hoard

remem])ers, just as I reliiembcr in my own experience, some-

thing like this. After being in the service som^i time and

l)eiiig at grand review, I was under the command of an ofii-

cer, a brave man, an educated man in every respect except

that of military science, and wanting to wheel his comjwiny,

he could not remember the term to use, so he said, " Haw
around here, boys. You know what I mean."

Ex-Governor Hoard. Not only that, Mr. Secretary, but

the lack of that knowledge which the professor has men-

tioned resulted in terrible consequences to the lives of the

men, not only in the army of the North but also in that of

the South. It cost an enormous outlay and w^aste of life to

get right, to get into a condition of effectiveness and dis-

cipline in the mobilization of the forces on either side. And
what was lacking? Simply military intelligence. I remem-

l)er that it cost my regiment, the Fourth Wisconsin, one of

the earliest sent out, months of time and a large amount of

consequent sickness and death before our ofiicers had intelli-

o'ence enough to know how to care for the lives of their

men.

Professor Brooks. One other thought occurs to me that

I want to present right here. We shall not have to wait

until we have another war to appreciate the value of these

graduates of agricultural colleges. They are making them-

selves felt to-day wherever they are, in numerous instances

as officers of the militia, so that the influence of the college

is radiating out in all directions even to-day, and the effect

of this military training is more marked than was previously

anticipated.

Professor Mills. I was talking with a father last evening

whose son was at the Agricultural College, ])ut was obliged

to leave after one year, and the father said to me, referring

to this very thing, " The advantage which my boy received
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from his military training while he was at the college I would

not have had him lose for anything." He was unfortunate in

that he was not able to stand erect. His legs were bowed.

The father said, " In some way the military drill at the Agri-

cultural College took that thing all out of him, so that when

he came home at the end of the year he was able to stand

erect."

The Chairman. I would like to ask Professor Brooks if

there are not large numbers who leave college well fitted for

land surveying. •

Professor Brooks. In answer to the question I may say

that there are a very consideral)le number that engage in the

pursuits mentioned, and naturally they are inclined towards

those branches of business which have a relation to rural

affairs, drainage, sewerage, the utilization of sewage through

irrigation, road building and road improvement and vari-

ous kindred subjects. These are subjects which very

naturally engage the attention of men who have an ap-

preciation of agriculture in its manifold relations, and

amono; the graduates of our very first class we number one

who is to-day one of the most prominent, if not the most

prominent, of any engineer in the city of Boston who is con-

nected with work of that kind. He has planned and exe-

cuted numerous important works for various public institu-

tions and for towns and cities, works providing for the agri-

cultural utilization of sewage and drainage. The engineer-

ing profession ought to receive much greater attention than

it does, so that those of our numl)er who become engineers

may truly serve the cause of agriculture in manifold ways.

I want to say just a word more, what has been hinted at

in what Governor Hoard and some others have said better

perhaps than I can say it ; but I want to be a little more

explicit, because I would like to direct attention to the im-

portance of this subject, and that is, the possible and prob-

able influence, as our graduates increase in number, upon the

public schools of the State. I thoroughly believe that thus

far the tendency of the training given in the public schools

which the farmers have supported has been to educate away

from the farm, to give a smattering of this or that, but that

they are entirely apart from this relation to the practical
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affairs of form life, giving a distaste for farm life ; and I be-

lieve that while, of course, there are other agencies at work,

this is one important reason for the great and ever-increasing

rush towards cities and large towns and desertion of the farms.

Our graduates, whatever profession they take up, whether

they are, as Secretary Sessions so eloquently said, doctors

or lawyers or ministers or business men or manufacturers, I

believe one and all have a thorough sympathy with farmers,

and I look to them to exercise an important influence in

changing the system of education in our public schools with

a view to lessening this tendency to leave the farms. When
once farming is thoroughly understood in reference to its

great value, every intelligent mind can but respect it and

admire it.

It has been my fortune and privilege for the last two

years to have for a considerable i)art of the time as a private

student a gentleman some fifty years of age, a gentleman of

independent means, but who owns property that he would

like to know better how to manage, and I mention him for

this special reason. He has again and again, as I took up

one topic after the other and talked it over with him, said,

" AVhy, I never dreamed of this. I hadn't the slightest con-

ception of it." That is the common expression of every-

body who has never looked into these things. Some people

have no respect for f^irming and farmers, or but very little,

simply l)ecause they do not know what farming is. Now,
our graduates in all walks of life, knowing what it is,

whether they are farmers or not, will, I am sure, exercise a

most important influence in changing the system of training

in our common schools.

Adjourned until 1.30 p.m.

Afternoon Session.

The chairman called the meeting to order at about 2 o'clock

and said : We have for the subject of the lecture this after-

noon one that we are all directly interested in, whether we
are farmers or not, and the lecturer will be Mr. E. W. Wood
of West Newton, who will speak to us on fruit growing, and

whom I have the pleasure now of introducing.
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Mr. Wood. Mr. Chairman, ladies and gentlemen : The

subject selected for this afternoon's discussion is the broad

one of fruit growing ; so broad that to cover it even imper-

fectly would be impossible in the short time which can be

given to it at this meeting. We shall have to adopt the

method of the man spoken of yesterday, who ploughed the

field with his wife's steers and let them run wild because the

whole field needed ploughing. The subject may be very

properly divided into two distinct and difterent parts, fruit

growing for market, or orcharding and field growing, which

is one branch, and garden culture, another. But I felt that

for this meeting, a farmers' meeting, it might be more appro-

priate in the short time I am to occupy to make some sug-

gestions in the line of orchard and field growing mainly, and

to that ])ranch of the subject I will invite your attention for

a short time.
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FRUIT GROWING.

BY E. W. WOOD OF WEST NEWTON.

Fruit has never received from the farmers in the New
England States care and attention in proportion to its value,

compared with other crops, either for domestic use or as a

market product.

In the earlier years, when the first object with the farmer

was to produce as far as possible everything required for

domestic use, the fruits were mostly what are termed wild or

natural fruits, and among a scattered population were suffi-

ciently abundant without care or cultivation to supply the

limited demand. There were no means of turning to profit-

able account any surplus except in the case of apples, which

were used much more than at the present time for making

cider and vinegar. The introduction of new and improvecj

varieties and the concentration of population in manufactur-

ing villages and cities created a demand for fruit, and both

the improvement in quality and the demand have continued

to increase to the present time. The improvement in culti-

vation has not kept pace with the improvement in quality or

the increased demand. W^ith most farmers the tree fruits

are an incidental crop, grown upon land from which some

other principal crop is annually taken.

The members of the Board early recognized the impor-

tance of fruit cultivation on the farm. In 1861 they ap-

pointed a committee "to prepare a catalogue of fruits

adapted to the Commonwealth of Massachusetts." In their

report the following year they say : —

-

Fruit culture has become an important appendage to the farm,

and although the temperature and soils of New England have not

been considered so propitious as some other portions of our country,

yet it is believed by your committee that with judicious cultivation
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there are few if any of our States where success is more certain

or the results more profitable than in Massachusetts. The con-

sumption of fruit has become so common as to constitute it one of

the most important articles of daily food. The loss of a crop

is now deemed as a great calamity ; its abundance as one of the

choicest blessings, adding largely to the social health and comfort

and to the commerce and wealth of the country. It is wise, there-

fore, for this Board to take under its special cognizance this de-

partment of husbandry and to offer every encouragement for the

further development of this interesting branch of industry.

The tree fruits which may be profitably grown in Massa-

chusetts are the apple, pear, peach, plum, cherry and quince,

mentioned in the order of their importance or relative value.

The apple is the most valuable fruit grown. It enters more

largely into consumption as an article of food than any of

the fruits. It is admirably adapted to our soil and location.

We are situated near the centre of the best apple belt known.

The northern portion of the Middle States, New England and

portions of the Provinces produce the best apples known to

commerce. This fruit improves in quality as we pass from

warmer to colder climate up to the limit where it can be suc-

cessfully grown. The apple quickly responds to care and

Cultivation, but a large portion of the fruit in our markets

shows the eftects of neglect in cultivation and care in pick-

ing, assorting and preparing for market. The apple is con-

stantly becoming more exclusively a farm product, as the

space required for growing the trees prevents their being

set on estates of limited area. Many of the best orchards

in the State have been wholly or partially destroyed in the

smaller cities and larger villages to make room for building

improvements.

The land best calculated for an apple orchard is not the

most desirable for ordinary farm purposes. The ideal loca-

tion for an apple orchard is a hill sloping in any direction

rather than the level plain, the advantages being that the

trees are more open to the light and air, giving better color

and flavor to the fruit and better natural drainage.

Formerly an abundant crop was not desirable, as the

supply so far exceeded the demand as to leave little

profit for the portion that was sold ; but within the last
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twenty years there has been a constantly increasing demand

for export to foreign countries, which has taken the surplus

fruit, often at better prices than were realized in the home
market. The amount of fruit exported varies Avidely in

different years, not because there is not a foreign demand,

but in unfruitful years the crop is insufficient to supply the

home trade. From 1870 to 1875, the first five years when
this trade became generally known, there were shipped from

this country to foreign ports 451,379 barrels of apples, re-

turning in value $1,510,984 ; during the last five years, from

1888 to 1893, there were shipped 2,959,432 barrels, return-

ing in value $8,744,465, and this trade is still in its infancy

and susceptible of almost indefinite extension.

In connection with the export trade in green fruit there

has been a constantly increasing demand for apples for evap-

oration. It is reported in Bradstreet's report that within

the ai'ea of a circle forty miles in diameter around the city

of Rochester, in New York State, there have been in a single

year more than six million bushels of apples evaporated.

The importance of this industry has hardly yet been recog-

nized in Massachusetts. There were exported, during the

five years from 1870 to 1875, 13,348,746 pounds of evapo-

rated fruit, returning a value of $716,894; for the five

years from 1888 to 1893 the amount was 87,782,433 pounds,

returning $4,750,141.

Of the evaporated fruit shipped during the last five years,

62,300,000 pounds were shipped from New York and only

607,000 pounds from Boston. Among the advantages of

exporting evaporated fruit is the reduced cost for freight,

beino; about one-sixth the cost of the same value of arreen

fruit, and the ability to hold it when it arrives at its destined

port to take advantage of the market. This disposition of

the fruit enables the grower to utilize what otherwise would
prove a waste product, as the windfalls and bruised fruit,

with comparatively little labor, may be made to yield from
sixty to seventy-five cents per bushel, which, if carried to

the cider mill, would average little if any more than ten

cents per bushel.

In setting an orchard to grow apples for the wholesale

market the selection of varieties is a matter of the first im-
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portance. A few well-known A^arieties will prove more

profitable than a miscellaneous assortment, having only a

local name and reputation. A few years since an elibrt was

made to ascertain the proportion of the diiierent varieties of

apples exported, and from the best information ol)tainable

it was found that between eight and nine tenths of all the

apples shipped to foreign ports were Baldwins.

If there is a home trade to be supplied, it may be desir-

able to set trees enough to supply the demand for any de-

sirable local varieties, but beyond that the Gravenstein,

Hubbardston, Rhode Island Greening, Baldwin and Roxbury

Russet would furnish all the varieties necessary for an or-

chard, however extensive, and of these the Baldwin should

be by far the leading variety. It is a native of the State
;

makes a strong, vigorous growth ; adapts itself readily to

diflerent locations and soils ; is a profuse bearer ; the fruit

sells readily in the market, commands a good price and

keeps in good condition longer than any of the others ex-

cept the Roxbury Russet.

The apple under ordinary conditions is a biennial fruit.

The bearing year for most orchards in this State is the even

calendar year, though to a less extent than formerly, as a

change has been eifected in some cases by late frosts in

spring and in others liy the canker worms. The bearing

year may be changed if the blossoms are removed from the

young trees for three or four years when they would nat-

urally produce their fruit.

The principal enemies of the apple are the codling moth,

canker worm, tent caterpillar and apple maggot. Fruit-

growers are largely indebted to the experiment stations for

the discovery of means for destroying the insect pests and

the fungoid growths injurious to fruit trees. Experience has

shown that by the application of arsenical poisons for the for-

mer and copper solutions for the latter, in accordance with

directions as to time and methods of application given in

bulletins issued from the various stations, there has been a

marked im[)rovement in the quality and appearance of the

different fruits.

In the cultivation of the pear Massachusetts has always

held a leading position. In no part of the country is this
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fruit more successfully grown. At the biennial meetings of

the American Pomological Society, having a representation

from every State in the Union and the British Provinces and

held in all parts of the country, Massachusetts has always

taken an exceptionally creditable position w^ierever it has

made an exhibit of its pear fruit. The pear under favorable

conditions will prove more profitable for the first fifteen or

twenty years than the apple, as the trees come earlier into

bearing and are more reliable for an annual crop. The sur-

plus of this fruit is sold in Philadelphia, New York, Maine

and Canada, and with the improved methods of transporta-

tion there is no reason why the late varieties of this fruit

should not become an article of export as well as our

apples, if grown in sufficient quantities to meet such de-

mand.

There are two kinds of pear trees sold from the nurseries

in about equal proportions, and if planted in a deep, strong,

moist, but well-drained soil and given good cultivation both

will prove satisfactory ; but if planted in a light soil, with

gravel subsoil, the standards, or the pear budded on the

pear stock, with its longer roots foraging over wider space,

with good care, will produce fiiirly good results ; but the

dwarfs or the pear budded on the quince stock will invariably

fail, and the discouraged grower declares pear growing un-

profitable and the nurseryman from whom he bought his

trees a fraud. That it requires unusual care on the part of

nurserymen to secure accuracy in what they sell and their

advice to patrons is true ; but that failure more frequently

rests with the grower rather than the seller of trees is

equally true. The dwarf tree is indispensable in growing

this fruit. It is especially necessary in gardens with limited

space. Some of the desirable varieties can be successfully

grown only on the quince stock, and its early bearing makes

it desirable in starting new orchards, as it will produce fruit

in three or four years from time of planting. Some of the

stronger growing varieties, if planted as they should be,

with the quince portion of the stock below the surface of the

soil, will throw out roots from the pear stock, becoming

standard trees ; but they usually throw one or two long roots,

making an unevenly balanced tree. When it is desirable to
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get the early l)earing of the dwarf and afterward to change

the tree to a standard it may be easily done by a process

called lipping, which consists in removing the soil around

the trunk to the depth of two or three inches, when it will

be found that the pear stock has overgrown the quince por-

tion, forming a callous. By puncturing this with a narrow

gouge or pocket knife, raising narrow lips of the bark, and

pressing the soil between the lips of bark and the wood in

six or eight places equidistant around the trunk, returning

the soil around the tree and covering with a light mulch,

roots will strike out from the incisions made and an even-

balanced standard tree will be secured, with roots more

evenly distributed than on a nursery-grown tree.

The grower for market, as in the apple, will find more

profit and less difficulty in disposing of his crop by confining

himself to a limited number of varieties. The Bartlett,

Sheldon, Seckel, Bosc, Angouleme, Dana's Hovey, Clairgeau

and Anjou, the first and last grown in larger proportion than

the others, would furnish as desirable a list as could be se-

lected for our markets at the present time. For the amateur

a longer list would be desirable, covering the entire sea-

son when the fruit can be had in good condition for the

table. The following list, with ordinary care, would furnish

the table with the most desirable varieties from the middle of

July to the following March, named in the order of their

ripening. Summer Doyenne, Giflard, Clapp's Favorite,

Bartlett, Seckel, Sheldon, Bosc, Comice, Angouleme, Dana's

Hovey, Anjou and Vicar. The improved cold-storage houses

have proved a great benefit to the pear-growers, as the

October pears may be kept in good condition for the Thanks-

giving, Christmas and New Year's trade, and at any time

when there is an oversupply of the earlier varieties a portion

is placed in cold storage, thus relieving the market and sus-

taining prices. There have been put in cold storage in

Boston twenty-two thousand bushels the present season.

The pear is perfectly hardy in our climate and longer lived

than any other of the tree fruits. There are several trees in

the suburbs and around Boston more than two hundred years

old, still bearing fruit, and the famous Endicott tree, in

Danvers, planted by Governor Endicott in 1630, still con-
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tinues to produce its annual crop of fruit. The pear has few

insect enemies and seldom sutlers severely in either fruit or

tree. A disease called pear blight has made its appearance

occasionally and in some sections of the State, causing seri-

ous damage to the trees, though it has been slight in New
England compared with its effects farther south and west,

where large orchards have been totally destroyed in a single

season. It makes its appearance usually during June and

July, and is seen by the leaves turning black. Sometimes it

is confined to a single limb or branch, at others several limbs

are affected at once, showing the whole tree is diseased. In

the former case generally the tree may be saved by cutting

off the diseased portion down to sound wood, but in the

latter the tree should be removed at once from the orchard.

The peach of late years has l)ecome one of the most unre-

liable of our tree fruits. Some of the older members of this

Board will remember when the peach was grown in almost

every garden and when this most delicious of all the New
England fruits was so abundant that large quantities went to

waste. Various reasons have been assigned for the failure

of the peach, none of which have proved entirely satisfac-

tory or suggested a remedy which has restored the tree to its

former vigor or fruitfulness. The suggestions of worn-out

soil, change of climate or extreme cold do not solve the

question, as the trees have been grown on virgin soil with no

better success. The weather records show but slight varia-

tion in climate, and while some have gone so far as to declare

they could tell the exact degree of cold that would destroy

the blossom buds of the peach, facts show that in 1884 the

buds were almost entirely killed throughout this State the

week before Christmas, although the mercury had not

dropped to zero, and reports from Michigan show that peach

trees exposed to a winter temperature of twenty-eight degrees

below zero came out in good condition in the spring and

bore an abundant crop of fruit.

Formerly peaches were grown almost entirely on seedling

stocks, planting the pits from the best specimens. Later the

nurserymen secured some superior varieties among these

seedlino-s and buddino- them on seedling stocks, introduced

them to the trade, and for many years the growers have been
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confined mainly to the following varieties : Coolidge's Favor-

ite, Early and Late Crawford, Old Mixon and Stump the

World. Experience has shown that continued reproduction

by budding, grafting or cuttings tends to weaken the consti-

tution of plants and trees, and for more than forty years

these varieties have been reproduced by budding. In the

mean time the disease called the yellows has attacked the

trees, increasing the difficulty of growing healthy stock, as

there is the constant liability of selecting pits and buds from

diseased trees. The disease is not easily detected in its

earlier stages, the first indication usually being the growth

of small wiry shoots from the trunk and larger limbs of the

trees, though not unfrequently the premature ripening of the

fruit is the first symptom of its presence. The disease is

supposed to be contagious, and the diseased trees, as soon as

discovered, should be removed from the orchard and burned.

The peach tree is so easily and quickly grown and the fruit

so desirable that a strong efibrt should be made to restore it

to its former vigor and fruitfulness, and the most direct

means would seem to be growing seedling trees from healthy

stock. Notwithstanding the discouragements in growing

this fruit, some growers, by perseverance and constantly

renewing their orchards, have made it the most profitable

fruit they have grown.

The plum is a desirable fruit for the ta])le, and, when it

can be successfully grown, profitable for market. The tree

is perfectly hardy, makes a quick growth and comes early

into bearinij. The grower of this fruit will meet with two

obstacles to success : First, the curculio, a small insect

that deposits its eggs beneath the skin of the fruit. The

young larva, when hatched, causes the fruit to fall from the

tree. The insect is easily dislodged from the tree and falls

directly to the ground, and if fowls are allowed to run in the

orchard and the trees are occasionally jarred by striking the

limbs with a padded mallet, the fruit will not receive serious

injury. But a more difficult matter is with the black knot,

a fungoid growth which spreads rapidly among the trees

when once it crets a lods-ment. If neglected the trees are

soon destroyed. The practice in combating this disease has

been to cut the warts olF as they appeared ; but this afi'ords
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only temporary relief. It disfigures the trees and they soon

become an eyesore and of little value for fruit. A more

successful method practiced l)y some growers has been to go

over the trees carefully every spring, painting over the

young warts, as they appear and may be seen by the dis-

coloration and slight swelling of the bark, with kerosene

mixed with some jugment (ordinary whiting answers the

purpose) so that it will not run down the limb. This pre-

vents the growth of the Avart and illustrates the saying that

"prevention is better than cure." Experiments are being

made with encouraging prospects of success to prevent this

abnormal growth by spraying the trees. If some simple and

effective means l)e discovered for overcoming this enemy the

plum will become one of the most desirable fruits for l)oth

garden and orchard. There have recently been introduced

several varieties of Japanese plums of excellent quality and

desirable for general cultivation. The Bradshaw, Lombard,

Imperial Gage, McLaughlin, Jefferson, Washington, Green

Gage and Coe's Golden Drop are among the most desirable

of the old varieties. The first two are especially desirable

for market.

There are few trees more ornamental than the cherry, es-

pecially the heart-shaped varieties. They make an upright

growth, pyramidal in form, and with their dark, glossy foli-

age present an attractive appearance planted judiciously near

the farm buildings. They do not require as much care as

the other tree fruits. They make a quick, strong growth,

and if forced are liable to injury during the winter. The

Black Eagle, Black Tartarian, Coe's Transparent, Downer's

Late and Hyde's Seedling are the most desirable vari-

eties.

The quince has been the most neglected of the tree fruits,

but within the last few years there has been an increased in-

terest shown in its cultivation. It has been grown in such

limited quantities that its value has not been appreciated.

It is the most desirable of all the fruits for preserves,

sauces, syrups and jellies, either alone or with other fruits,

to which it imparts its peculiarly aromatic flavor. It is of

easy cultivation, but thrives best in a deep, rich, moist soil.

The Orange quince is an old variety and more generally
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grown than any other, but the Rea and Champion, more re-

cent introductions, are preferred hy some growers.

The profitable growing of the small fruits depends more

upon location than the tree fruits. They are gathered in

the warmest season of the year, are tender and more liable

to injury in transportation. They require more care in their

cultivation, but they are more immediate in their returns,

and may be grown successfully and profital)ly in connection

with the larger fruits.

The strawl)erry is the most extensively cultivated of any

of the small fruits. It requires deep, rich, moist soil,

highly fertilized, and clean culture, for the best results. The

growers having adopted substantially the same methods for

ofrowino; this fruit— that is, in matted beds— there is not

so much chance for improvement in growing as in picking

and preparing it for market. There is no work done on the

farm that pays better for the employment of adult skilled

labor than picking and preparing strawberries for market.

The results of the practice of different growers is seen in

the Boston market every day during the strawberry season.

It is the practice of many growers in the outlying towns to

employ children to pick this fruit. They pick through the

heat of the day, pulling the fruit from the vines when soft,

often breaking the flesh, causing it to bleed, and the fruit is

sent at night to market to be sold the next day in competi-

tion with the fruit from the liest growers near the city, who
employ experienced adult help and pick the fruit between 4

and 9 o'clock in the morning and 4 and 8 o'clock in the even-

ing, nipping off the fruit by the stems, hardly touching it

with the hand, and placing it carefully in the basket. The

morning's picking is sent immediately to market, and so del-

icate and sensitive is this fruit that the morning's picking

will bring more in the market than that picked in the even-

ing and kept as carefully and cool as possible over night.

The fruit thus carefully picked and prepared for market has

averaged the growers twenty-five cents per basket, while the

fruit from the outlying towns has sold from eight to twelve

cents per basket. A near market is desirable, but not indis-

pensable to success, in growing the strawberry. This fruit

varies so much in diflerent soils that it is impossible to give
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definite recommendations as to the varieties. The followinof

are recommended for general cultivation : Belmont, Bubach,

Charles Downing, Jessie, Leader, Miner's Prolific and Sharp-

less.

The currant is a much neglected fruit, though it is a profit-

able market fruit and may be grown successfully in the or-

chard among the apple and pear trees longer than any other

crop. The Yersaillaise and Fay's are the best red varieties,

and Dana's Transparent and the French Transparent the best

white.

The raspl)erry and lilackberry, although grown in some
towns to a larger extent than any other fruit for market, are

more liable to injury during the winter than other fruits, as

none of the best varieties are perfectly hardy.

We are situated on almost the northern limit where the

grape can be grown in open culture, yet the increase in the

amount of this fruit grown for market has been as large if

not larger than any of the small fruits within the last twenty

years, and the most of this increase has been in the northern

part of the State, as the largest vineyards are to be found

in Concord, Fitchburg and Ashby, and extending up to and

across the line into New Hampshire. The introduction of

new and earlier varieties and the girdling of a portion of

the vines, as practiced by some of the growers, has made
the crop more secure from early frosts. The Moore's Early,

Worden and Concord are the varieties generally grown for

market.

To the farmer interested in this subject the natural in-

quiries are, what are the opportunities and what are the pos-

sibilities for fruit growing in Massachusetts? As to tlie

opportunities, it may be said : First, we have a soil and
climate not excelled ])y any State in the Union for producing

some of the best and most largely consumed fruits grown

;

second, we have thousands of acres of land, at present of

little value, admirably calculated to grow the orchard fruits
;

third, the means of cheap and rapid transportation from

every part of the State to the wholesale markets and the

port for shipment ; fourth, we are nearer the foreign market
than any other State having equal shipping facilities.

The possibilities are : First, converting land of little value
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into the most productive portion of the fiirni in proi)ortion

to the expense for cultivation, and at the same time making

a permanent addition to the vahie of the farm ; second, by

the cultivation of the tree and small fruits in combination

they may be made a source of income every month in the

year ; third, with the constantly increasing demand and the

rapid growth of the foreign trade in both green and dried

fruit, as shown within the last few years, there would seem

to be no reason why, with more care in the cultivation of

fruit, it should not become one of the most protital)le prod-

ucts of the farm.

Many hesitate to set out an orchard because the returns

are not so inmiediate as with annual crops ; but the land

among the trees in a young orchard may be used for growing

the ordinary crops and all the small fruits. Nothing adds

more to the appearance or creates a more pleasing impres-

sion upon the stranger or the purchaser of a farm than a

thrifty, well-kept orchard. I doubt if upon any of the so-

called abandoned farms advertised by our Secretary there

could be found a well-cared-for, productive orchard of any

considerable dimensions. Such farms are not abandoned.

If from any change of circumstances a change of ownership

becomes necessary they readily find purchasers.

Aside from the advantages of fruit as an article of com-

merce, nothing produced on the farm conduces more to the

health and enjoyment of the family than a liberal supply of

the various fruits in their season.

Charles Downing, who was a life-long co-laborer with our

own Colonel Wilder in their efforts to improve the quality

and extend the variety of our fruits, says :
—

Fine fruit is the flower of commodities. It is the most perfect

union of the useful aud the beautiful that the earth knows. Trees

full of soft foliage, blossoms fresh with spring beauty, and finally

fruit, rich, bloom-dusted, melting and luscious— such are the

treasures of the orchard aud the garden, temptingly offered to every

landholder in this bright and sunny though temperate climate.

The Chairman. Gentlemen, I hope you will avail your-

selves of the short time that remains to ask any questions of

the lecturer that you may wish.



No. 4.] FRUIT GEOWING. 173

Secretary Sessions. Give us specific questions, gentle-

men. I think Mr. Wood can answer tliem.

Mr. A. Pratt (of Nortli Middleborough). I think Mr.

Wood has well placed the apple as the most important fruit.

Now, I wish he would go further and tell the best way to

prepare the land and the best method of cultivating and fer-

tilizing crops among the apple trees until they become of

sufficient size for bearing purposes.

Mr. Wood. As for preparing land, any land that will

produce a good crop of corn will be good apple land, and in

setting out trees I would set them at least thirty feet apart

;

thirty-five feet is better, especially the Baldwin. It is a

spreading tree. While the trees are making their growth

any of the root crops and all the small fruits may be grown

among the trees, and any fertilizer adapted to the crops

grown. After the trees commence bearing and other crops

are discontinued an occasional dressing of fertilizer contain-

ing a large proportion of potash, if the ground is kept under

cultivation and free from weeds and grass, will be found

sufficient, I would get three-year-old trees, and when they

start to grow do not allow too many ])ranches from the main

trunk. That is one serious fault in starting a new orchard.

A man has an orchard set out and he is inclined to let them

throw out too many limbs and in a few years he will have to

remove more or less, and cutting a limb from a tree is like

cutting a limb from a man. It weakens the tree, makes a

wound and it takes a long time to get entirely over it. If

you will start with four branches as nearly equidistant apart

around the trunk as possible, you will have all the top in

ordinary trees that you will want.

Secretary Sessions. You do not mean equidistant around

the trunk, but up and down the trunk?

Mr. Wood. No. They will start out very near together.

It is desirable to get them as near together as possible.

Mr. Pratt. I wish you would go a little further. I am
more particularly interested in the form of cultivation.

What fertilizer would you use to fertilize the orchard ?

Mr. Wood. I would have stable manure, if I could get

it, until the trees commence bearing. When they come to

bearing fruit you want a fertilizer which makes the fruit,
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and then give them potash manure. But in cultivating an

orchard, either the pear or the apple, more particularly the

apple, you can grow all the ordinary crops. It is considered

that root crops are better in an orchard than cereals, but

you can grow any of them.

Mr. Pratt. As I understood you, you recommend a

hillside, and for two reasons. Have you any preference

which side, south, east, north or west?

Mr. Wood. I do not think it makes any special differ-

ence, the advantages being better exposure of the fruit to

the sun and air and better drainage.

The Chairman. What causes the difference in color of

the fruit ? In the eastern part of Massachusetts it is green ;

in the majority of cases here in this part of the State it is

red. What is the cause of the difference in color, and is it

preventable ?

Mr. Wood. Well, I should not expect to see any differ-

ence if they had an equally good location for sun and air.

I do not think our growers would be willing to say our

Baldwins are green in the eastern part of the State.

The Chairman. When I was there I saw some. We
claim to have a good many red Baldwins out here.

Mr. Pratt. Red apples M'ill always sell better than any

other in the market.

Mr. Wood. Yes, sir.

Mr. Stetson. I would like to ask Mr. Wood how old a

tree must be before he would abandon grafting, providing it

was a vigorous, healthy tree? i '

Mr. Wood. Any "healthy, vigorous tree," if the fruit

is not desirable, may be safely and profitably grafted ; but

if the tree is of considerable size it is better to take two or

three years to make the change, beginning at the top and

set one-third the number of scions necessary to change the

whole tree the first year.

Question. Do you think there is anything to force the

"•rowth on these hills?

Mr. Wood. I do not know but it can be done, but I

know that it is not very often done. I do not think there is

any advantage in doing it, and there is where the trouble

comes with almost all our fruit-growers. They do not make
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apples a specialty ; they do not make the crop a special crop.

As I stated in the paper, they grow some other crop on the

ground as the principal crop, and then they take what apples

they can get. To give a good illustration, I will say that I

attended an institute meeting in Mr. Cruickshanks' neigh-

borhood in 1888. That was one of the most abundant years

for apples in Massachusetts, and the apple was the subject

for discussion, and after I had spoken half a dozen men were

on their feet at once. They said, " You have told us how
to grow the apples. Will you be kind enough to tell us

how to sell them? We have our cellars full, and we cannot

sell them for enough to pay for packing, barrelling and mar-

keting." Dr. Fisher was in the audience, and I said, "I
have been talking an hour, and there is a man here who has

had experience and can answer that question better than I

can," and asked the Doctor to respond to that inquiry. The

Doctor was a very modest man. He said, " I do not know as

I am prepared to do it. I have not sold my fruit. I usually

sell it the first or second week in February. I have about

two hundred barrels of winter fruit which I propose to sell.

We hear a good deal about the price being very low, but I

shall be disappointed if I do not get a fair price for my fruit,

for I have been growing it here now for thirty-four years.

I have never had occasion to complain of the price I got for

my fruit, and I never had better fruit than I have this year.

I have been over and thinned my fruit." Some of the farm-

ers smiled, and he said, "I notice some of the farmers

smiling at thinning apples, but I have always done it, and I

have always found it to pay. It does not make much differ-

ence whether you pick them in June or October. You will

pick them in October if you do not pick them in June. If

you pick off one-half in June, what you leave for October

will be worth picking." Well, some time after that,— I

knew the parties that were selling the Doctor's fruit, and I

stepped in and asked them what they were paying for apples.

One of the proprietors said, " Well, we are paying from

seventy-five cents to $1 a barrel for what we get. The apples

are very poor." He knocked the heads out of two or three

barrels and showed me their condition. I told him of Dr.

Fisher's confidence that he should get a fair price for his apples
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notwithstanding the unfavorable condition of the market. He
said he would agree to give the Doctor $2.50 for his apples

without seeing them. Now, that showed what reputation is

worth. The next summc^r the Doctor invited a committee

up to his place to see his vineyard, and as we were going up

I said, "Doctor, you remember that little talk about selling

apples last winter? I w^ould like to ask you — and I don't

ask out of curiosity, but for a more definite purpose— what

you got for your apples last year?" " Well," said he, "I
grow, as 3^ou know, but three kinds of winter apples, Hub-
bardstons, Baldwins and Greenings, and," he said, "I sent

my Greenings to New York and got $3.25 a barrel, and my
Hubbardstons and Baldwins to Boston, and got $3." That

illustrates better than all the talk I can give you the matter

of growing and marketing apples intelligently.

Question. Does the Doctor practice spraying his trees

as well as thinning the fruit ?

Mr. Wood. I think he does now.

Mr. George Cruicksiiaxks (of Fitchburg). Allusion

has been made to Dr. Fisher. Being a neighbor of his, I

avail myself of his knowledge. He is very willing to give

an opinion. He loves to have any one go to him and ask

him any question regarding his methods of fruit growing,

as my friend, Mr. Wood, can well testify. He sprays and

thins his fruit every year. He does not use his force pumps.

He takes a common syringe. He exhibited that, the Board

will remember, in Boston.

Secretary Sessions. Two years ago. Any one who

chooses to look at the report will find the discussion of the

syringe he used and the manufacturer's name.

Mr. Cruickshanks. It cost $5. It holds a pint of water,

and he can throw it twenty feet. We recently went over

his pear orchard together. His pears are largely Bartletts,

and there happened to be a few trees outside of the regular

orchard lines, and for some reason they were overlooked.

When his man was picking the fruit he noticed that the pears

were not so good on these few trees. They were not so fair
;

they w^ere not so large ; they were inferior to the rest of the

orchard. It did not occur to the man at the time, but when

they came to look it up they found they were not sprayed.
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Now for the result. Four out of five of the orchard were

No. 1 fruit ; four out of live of those that were not sprayed

were No. 2,—just tlie reverse. The Doctor says it would

not have cost twenty-five cents in time and material to have

sprayed these few trees that produced fruit in that way.

With regard to thinning, he says a great many people

laugh at him about that, but he is satisfied that it is much
easier to thin the fruit at that time. He says some talk

about the trees being so large that it will take a long while

to do it, but he says a tree that will produce four barrels

of apples, if it is a very large tree, will take a man nearly

half a day sometimes to thin it. He says it does not cost

so much to pick the fruit at that time that is to be thrown

away as it does to pick it in October and then throw it away.

Then there is a double advantage. He gets the nutriment

of the whole tree into this amount of fruit that is of value,

and gets rid of that which is of no use.

The apple may well be called the king of Massachusetts

fruits, yet how sadly it is neglected. You see our orchards

as you ride along the railroad, past these farms, not neces-

sarily abandoned farms,— the trees all gone to wrack and

ruin from sheer neglect. If you want a lamp to burn and

give you light, you must feed it with oil, and you must trim

it. Just as surely you must feed and trim your fruit trees

if you expect profitable returns. In reference to these trees,

in the first place, the planter, whoever he might be, thinks

if he digs a post-hole and puts the roots into the ground

that he is then going to get a profitable orchard by waiting a

little while. We all know what the result is. It goes too

far without pruning. Then he goes at it with a vengeance

and makes another mistake l)y taking out too much. On
my place, where I have lived a number of years, I found just

such an orchard, where the trees were in such condition that

you could not see the stumps of the trees, to say nothing about

getting near them. I have got most of them now so I can

see them and get near to them, but it has been almost mur-

der, it seemed to me, to do as I had to do in order to accom-

plish that ; l)ut I was going to have a good tree or I was not

going to have any. I was surprised after cultivating the

ground and giving the lamp some of this oil to feed on which
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it required, or, in other words, giving the land fertilizers or

good stable manure, barnyard manure, — I was surprised to

see how they recuperated, how they came along up. I was

very careful, mind you. It took me several years to do

that ; but I was very careful al)out taking off too much.

I think some one mentioned that here, about being careful

and not take off too much.

Mr. Pratt. Mr. Cruickshanks, won't you tell us when
you think is just the right time for spraying, just the right

growth for the commencement ?

Mr. Cruickshanks. I take the Doctor as my authority

on spraying, and he is as relialjle as any man you can find.

I have not practised it enough. Speaking from memory,

the Doctor says he has no fungus. He ]iurns off everything

that can hold a fungus. He burns tlie rubbish, burns the

grass. He says there are fungus spores in that grass, and it

is liable to get on your trees. He begins in some cases

before the buds expand at all. In that case he uses a

stronger solution. Then immediately after the blossoms fill

and the fruit is set is the time to spray for the codling moth.

His mixture is very different from what is recommended,

one ounce of sulphate of copper to 100 gallons of water, and

I forget how many pounds of lime in the mixture to 22 gal-

lons of water. He has figured it down so that he has

learned that even that amount in some cases will injure the

foliage. I cannot tell you the particulars of that.

Mr. Pratt. Does that answer for the different sprayings

at different times ?

Mr. Cruickshaxks. That answers for the fungus. That

is all he takes oft".

Secretary Sessions. What does he use in spraying for

the codling moth?

Mr. Cruickshanks. He uses Paris green.

Secretary Sessions. And when is that?

Mr. Cruickshanks. When the blossoms fell. You per-

haps have all noticed the apple tree when it blossoms. The

blossoms stand up in the calyx where the codling moth de-

posits its egg. Spraying must be done before the apple gets

large enough to turn over,— one teaspoonful to three gallons

of water ; one even teaspoonful of Paris green in three gal-
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Ions of the sulphate of copper mixture ; l)ut remember, too,

as the Doctor was very particular al^out stating that, a

teaspoon evened off, not heaped. That is what he called a

teaspoonful.

One word in regard to the plum. Reference has been

made to the Japan i)lum and its value. This is a matter of

my own experience. I have three or four varieties, some

trees that I planted a year ago last spring. I had a very

good crop of plums from them. The curculio has no effect

whatever upon them. It punctures the fruit and deposits its

egg, but there is an acid in the fruit, and that, I suppose,

prevents the hatching of the egg.

Secretary Sessions. I want to say just a word. Dr.

Fisher's name has been mentioned here. He gave us a paper

upon orchard management four years ago ;* also an account

of his practice in spraying will be found, if you look for it,

in the report of 189 l.f

Mr. Stetson. I would like to ask Mr. Wood if he does

not think the Roxbury Russet is more liable to be attacked

by the codling moth than other varieties of apples ? It is so

with me.

Mr. Wood. I presume Mr. Stetson has in mind the fact

that the Roxbury Russet bears more on the off year than any

other variety, and on the off" year there are more moths in

proportion to the apples than in an abundant year. I think

if 3"ou will examine them when you have an abundant crop

of apples you will find the Russet will average fairly with

the others.

Mr. Stetsox. It does not make any difference with me.

Mr. Wood. You know the Roxbury Russet does not bear

so heavy a crop as the Baldwin and Greening varieties, but

it will bear more on the off year. You will get some apples

every year from them. Of course, as I said before, they are

not as fair unless there is some spraying preparation for pre-

venting the insects from doing their work, which they are

sure to get in, but I do not know that there is. any difference

about their being more susceptible to the work of the insects

»

I never heard it mentioned.

Question. When is the best time to trim a tree?

* " Agriculture of Massachusetts," 1889, p. 11. f Ibid., 1891, p. 148.
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Mr. Wood. Any time when you have time to do it ; but

the wounds will heal over more easily if trimmed in the be-

ginning of the season when it is beginning to make its growth.

A good practice for farmers who do not have time in the

spring is to go over them in the winter, and the small shoots

starting out from the main limbs and any small interlacing

limbs can be taken out at any time ; but if there are any

limbs of any considerable size they should be sawed off from

four to six inches from the body of the tree. If you saw

them off close to the tree, unless you are very careful, when
the limb breaks down as you are sawing it is very liable to

take a strip of the bark down with it, which makes a bad

wound in the tree. But if you saw them off six or eight

inches from the body, then it is a very easy matter to go

around with a saw and take off those stumps close to the

body of the tree. That is the safest and liest way to take

off limbs of any size. If you do not grow more than four

main branches from the trunk there will l)e very little occa-

sion to cut off limbs of any considerable size. The trouble

comes more from allowing limbs to grow so that they interlace,

and when they do you have got to cut them away.

Question. I would like to ask Mr. Wood the name of

the insects that attack the quince ?

Mr. Wood. The only one that I know of which troubles

the quince is the borer which gets into the l)ark.

Question. And what would you do in case they attack

the tree ?

Mr. Wood. I should watch and dig them out. I do not

know any better way. The borer is the worst enemy that

the quince has.

Mr. F. W. Sargent (of Amesbury). There is one rea-

son I would recommend for setting an orchard on a hill

which jVIr. Wood has not stated, and that is, to utilize our

hills for some other purpose than pasturing cows, for I am
one who does not l)elieve in keeping cows in pastures at all.

We know that it is very difficult in many cases to get the

manure on the high hills and hillsides, and I would like to

know if it would be policy to set an apple orchard on a hill

or hillside without any fertilizer, or if we could use chemi-

cals to a profit in doing so ?
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Mr. Wood. That is one of the advantages that ma}^ be

derived, for most farmers grow their apple trees on land, as

I stated in my paper, which is of very little value for any

other purpose. A stony piece is of no disadvantage only in

cultivation. Of course, you can cultivate a piece without

stones in it, but they are a good deal of benefit to the trees.

There is a constant disintegration going on in the small

boulders in our soil. If you dig up an apple tree where

there was in the ground a lot of boulders, you will find roots

will cling to those stones as they will to a decaying bone.

They get moisture and they get food from the stone. In

fact, one of the best orchards, as it was said to l)e, in the

State for years, where the fruit brought the largest price,

was in Dracut, near Lowell. The ground upon which the

trees grew was so stony that Ihey could not plough it, and

the owner used to cultivate it with the hoe. He kept it

under cultivation all the time, and did it by hand. He was

growing the best fruit, and was among the best growers that

sent fruit into our Boston market.

In regard to growing them without any fertilizer, I should

not want to try to grow any trees without a fertilizer.

I claim that there is no farm product which will return as

much money in proportion to the amount of fertilizer required

as an apple orchard. As I stated before, it is a biennial

crop, as a rule. The trees take every other year to recu-

perate from l)earing a full crop, and I think if you have

land, a side hill, that will produce under ordinary culture

forty or fifty l^ushels of corn to the acre, if you will get

that into condition and keep it under cultivation, putting on

as much manure as you take ofl' in crops, until those trees

come into bearing, if you won't allow a grass crop to come

in and take all the nourishment from the roots by intercept-

ing it, but give it the benefit of the air, and pick your crop

every other year, it will give you a good crop of apples

with very little expenditure for fertilizer.

Mr. Wm. Bancroft (of Chesterfield). I had a pasture

which I did not think was worth ploughing, which was very

stony, not particularly rich, almost without verdure . There

were at least one hundred or one hundred and fifty apple

trees that came up scattered all over it, and the size might
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he about six inches. Five or six j^ears ago I got a man for

12 a day to go on and graft those trees. I think the chances

are altogether in favor of our picking next year fifty barrels

of apples from those trees. I think we picked about thirty

this year, and it is the off year.

Mr. Lyman (of Southampton). Here in western Massa-

chusetts there are granite ledges where the ground can l)e

utilized for trees, not in a regular orchard, but in corners

where the soil is rich but is difficult to plough, and which

cannot be used for any other purpose except a sheep pasture,

perhaps. I have in mind one such orchard where it was said

that no trees would do well, and the owner gets a good crop

of nice apples there, and without any other fertilizer than

the sheep furnish which are pastured there, and I think

apples grown upon this rocky, granite soil are much nicer

than those grown on low and sandy soil.

Secretary Gold (of the Connecticut Board of Agricult-

ure). Several things in the discussion to-day have inter-

ested me very much, and I may be able to add something to

some of them. Why should we plant orchards on hillsides

rather than on lowlands? We have had examples within

the last few years that furnish pretty good evidence that the

hillside orchards are better than those in the valleys and

upon level lands. We have had frosts that have destroyed

the fruit over a large section of our intervale land, and

reached on toward the hillsides sometimes by a straight line

right across the field from the lower lands to the orchards.

The fruit has all been killed, while on the upper portion we
have had a good crop. We have seen some effects upon the

forest trees of the same kind where the lower limbs were

killed. Some ten or fifteen years ago we saw it all about.

The lower limbs were killed by the frost, and the tops of

the trees were perfectly safe. I have seen that in apple

trees. The lower limbs were divested, not bearing apples,

while the top of the tree, the crown of it, was loaded with

choice fruit. Now, if we had gone up the hillside a little

further the whole tree would have been productive.

With regard to the Baldwin being so perfectly hardy, it

is upon our hills and heavy land. When rightly treated it

is as hardy as any tree, more hardy, but there are some con-
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clitions under which it fails. You recollect some dozen years

ago when we had that terrible winter that affected our farm-

ers and their fruit trees so injuriously, and especially our

Baldwins planted for hedges and other purposes. The Bald-

win upon our hills remained perfectly healthy and sound,

but in our valley locations, with a warm, gravelly soil, whole

orchards were destroyed. There were a good many reasons

given for this destruction of trees that winter, and the con-

clusion seems to have been that the soil was very dry. We
entered the winter with scarcely any water in the ground,

and we had zero weather for several days in succession,

accompanied by a most piercing, drying wind. It took all

the moisture out of the top of the tree and the roots were

unable to supply any, and they died in these places ; but in

their natural situations the evergreens on our hills, in their

heavy soils, survived. There is one argument in favor of

the Baldwin which has not been noticed here. The fruit

will bear more abuse and rough handling than anything that

I know of except what we call the pig apples or cider ap-

ples, something of that kind, and come out fairly in good

condition. You can pick more Baldwins probably and han-

dle them so that tliey will pass into the market in good con-

dition than any other varieties that I know of. Occasionally

we have a Greening tree that bears uniformly good fruit, so

that a man will get as many barrels as from a Baldwin. I

have a variety of trees, I am sometimes ashamed to say, of

grafted fruit on my farm, put in for my amusement in part,

and partly with the idea that I may persuade people to use

some apples that are better to eat than the Baldwin and the

Greening, better to cook, but they do not keep up with me
in my idea in that respect, and they say, as Mr. Wood has

properly reminded us, these more salable varieties are the

ones to be planted for profit, of which there is no doubt

;

but if you want varieties to use on your farms you want

somewhat of a different selection, many of which would be a

failure in trying to raise for the market.

In regard to this matter of spraying, it would seem to me
that Mr. Cruickshanks gave the amount of Paris green

rather more than scientific experimenters would warrant in

their instructions, and that the amount he describes, one
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teaspoonful to three gallons of water, would seem to me to

be a pretty heavy allowance of Paris green as applied to the

foliage.

Mr. Ceuickshanks. Dr. Fisher found no trouble with the

apples.

Secretary Gtold. Well, in careless management the Paris

green settles to the bottom of the vessel.

Mr. Cruickshaxks. It requires to be kept stirred up.

Secretary Gold. You have got to keep it continually

stirred, and perhaps in that way a teaspoonful to three gal-

lons of water might not be too much ; but in the hands of an

ordinary lal)orer, if you put a teaspoonful into three gallons

of water, you will get almost a half a teaspoonful in the last

gallon, and then you will affect the foliage of the trees.

I am pleased to have this matter of the cultivation of

fruit set forth so fully, believing, as I do, that there is no

branch of New England agriculture that we can pursue

more profital)ly and which will be more satisfactory to the

pursuer than that of orchard culture here in New England.

Secretary Sessions. We have with us a gentleman of a

good deal of experience who has come a long distance. I

want to hear a few words from Mr. James Draper of

Worcester.

Mr. Draper. Mr. President and gentlemen, it has been

my good fortune to be associated ^nth Mr. Wood for a great

many years in different lines of horticulture. I have fol-

lowed him around to different gatherings of this character,

and it has been my part to watch the progress of meetings

and not allow them to drag, and if I found there was

any opportunity to supplement his good words from my
experience, to drop in some little hints to keep the meeting

lively. But where has been the o})portunity at this meeting

at Great Barrington for any one to find an unoccupied

moment, which I consider has been one of the most success-

ful meetings held by the State Board of Agriculture ? But,

my friends, you are open to this one censure. Your meet-

ings have been called invariably from half an hour to three-

quarters before you began. I think that is a mistake.

Farmers should ])e taught punctuality as much as they are

taught other thino-s.
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Allusion has been made to me as a nurseryman. Perhaps

twenty-five years of my life have been spent among trees.

It is very natural for a nurseryman to have a large variety of

fruits and flowers and shrubs and different lines of ornamen-

tation to carry along his work .successfully. In the line of

ornamentation I will admit that it is desirable for us to have

a wide range, adapted to different purposes, for different

effects, for different soils and different situations, climatic

influences and prevailing winds ; l)ut when you come down
to the matter of fruit culture, there is where the nurserymen

and tree peddlers have made a great mistake, and have done

injury to the farmers of New England. Why, you know
how they do. A man comes to your door with a beautifully

colored plate of some variety of fruit that he only has the

secret of— it may be a plum which grows upon a tree that

will withstand the black knot, aii.d the plum is of such fine

texture or is so firm that the curculio will not sting it, and so

he sells you that tree for a dollar or two or three dollars,

and you set out your orchard expecting those results to

come from it. Do you know, my friends, the curculio is a

pretty good judge of good fruit, and he won't touch those

fruits ; they are so poor that the curculio won't strike it.

Such trees certainly will ncAcr meet the approval of the

horticulturist. That is only an illustration. It is the same

with peaches, grapes, pears and apples.

I think the State Board of Agriculture is doino- a o^reat~ Co
service to the farmers in this matter of judging by the scale

of points. I will touch the line of fruits. It was my privi-

lege to be associated with Mr. Wood in arranging the scale

of points for fruits and of making some suggestions in regard

to their exhibition, and the State Board has done you a great

good in confining you to a few specific varieties. Five have

been named, and our Worcester society sustains the same

varieties and thinks that is a sufficiency. Think of the

waste of my friend Gold with his ninety-five other varieties,

for only the pleasure that he gets out of them ! So I say,

let this one lesson go out from this meeting of the State

Board in the matter of the cultivation of fruit : Have as

few varieties as possible, and put your whole effort into that

direction and make a success of it.
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In this matter of judging ])y points, those of us who have

had experience are called experts, but a good many of you

in your experience iind it very difficult to judge collections

because the tests of one individual may differ from another^

and there are never two collections brought in which are of

precisely the same conditions ; besides, many times the judg-

ment is made as to quantity, and the award is given to the

person wdio brings in the largest variety, rather than the

best. So I think we want to discourage the idea of collec-

tions in all of our exhibitions in Massachusetts, but bring it

up and put Baldwins by Baldwins and Gravensteins by

Grave nsteins. If there are twenty or thirty or forty ex-

hibitors, and the more the better, their fruit side by side,

by such tests you can judge them intelligently and equitably,

and you are doing a great deal of service, in my judgment,

to the horticulture of Massachusetts. There are some vari-

eties that are of no use only to count. There are too many
varieties, as was said by my friend, upon the market for

profit, and I think our horticultural society is doing a good

work in coming down to a scale of points, and also encourag-

ing; but a few varieties.

Now, I have talked at random, but I think those are a few

points that are worthy of careful consideration and attention.

Mr. J. C. Newhall (of Conway). Formerly we used ta

raise peaches very abundantly all around Massachusetts, but

of late years we cannot raise any. When I was in Chicago

in the Massachusetts Building one morning with a friend, he

said, "Here are some peaches which have come here this

morning." I looked at them,— the most magnificent basket

of peaches I ever saw. Said I, " AVhere are these from?''

He said, "These came from Massachusetts, and got here

this morning, a new variety." They were said to be the

Crosby peach, and I want to ask Mr. Wood if he knows

anything about them.

Mr. Wood. Yes, sir. They made their appearance, I

think, on our tables three years ago this last season, and it

is claimed for this variety that where it has been set in the

orchard side by side with the old varieties, in seasons when

the fruit buds on the old varieties have been substan-

tially all killed it has produced a very satisfactory crop.
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We have a gentleman in Somerville with limited ground, but

all through the seasons 1883 to 1887, when Mr. Hale of

Connecticut was trying so hard to get peaches from his or-

chard and did not succeed a single year, that man had peaches

for our tables every year, and handsome specimens, all

grown from seedling trees. Therefore I believe we have

got to get back to first principles. I do not believe there is

anything in our soil or climate or anything else because of

which we cannot grow peaches just as well as when we were

boys.

Mr. E. CusHMAN (of Lakeville). In regard to peach

culture, I wish to say that within sight of my house there

are forty acres of peach orchard owned by a gentleman from

Geneva, N. Y., and he bought on the shore of Lake Samoset

about one hundred or one hundred and twenty-five acres of

what you would call the nicest pasture land, land there is an

abundance of in Plymouth County, and growing sweet fern

and wild grasses. He ploughed that land and set these trees

with a good deal of care. The native residents were scofiing at

him, wholly incredulous, assuring him he never would get a

peach to a tree. It was my good fortune last spring to travel

through the Middle States at the time the peach orchards were

in blossom. I saw some beautiful sights, I assure you, but on

my return home about a week later this orchard was in blos-

som, and I saw no more healthy orchard anywhere in the

Middle States than I saw in my own township. That orchard

has been fertilized wholly by chemical fertilizers, al)out two

quarts of fine-ground bone and about a quart of muriate of

potash, and thoroughly worked into an excavation of about

six feet in diameter for each tree. The gentleman spent a

good deal of money setting out those trees, but his foreman,

in conversation with me, told me this fall that notwithstand-

ing the crop was injured very much indeed by a high wind

that swept over our county, and, I suppose, all over the

State, blowing our apples and peaches and fruit in some sec-

tions entirely to the ground,— notwithstanding, I am told

that the two crops three or four years from setting out had

paid for all the labor and the land. He has had no trouble

at all. There is no indication of the yellows. It looks as

if the orchard would be a o:reat success. He bouirht his new
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baskets by the car-load two years ago, and that fruit was put

into those new baskets and sent away to market. I Ijelieve

that we should renew our cultivation of the peach, and that

we shall see peaches lying upon the ground in our gardens

as we saw them in our boyhood.

But, gentlemen, that is not the fruit in which we are the

most interested. I have been particularly pleased with the

paper this afternoon. It seems to me that we cannot over-

estimate the value of the red apple crop here in Massa-

chusetts. Our Massachusetts farms lie directly in the centre

of the great red apple belt of the world. Go where you will,

you will not find the Baldwin apple maturing with that

peculiar flavor and size that it matures with here in New
England. North the red apple grows smaller and to the

south it does not do as well, but in New England the Baldwin

reaches its perfection.

In our eastern section we hear a great deal about the cran-

berry crop, and a very large part of the cranberry crop goes

to foreign countries, where the fruit is not grown. The

apple growers of New England have no necessity for any

large expenditure to introduce the apple in foreign places,

for there is no place on the face of the globe where the apple

is not appreciated. Carry it where you will, wherever it is

known it is sought with an eagerness that surpasses our

relish for the fruits of the tropics ; so that I say, brother

farmers, let us make the most of this, our great blessing.

We can cover the hillsides of New England with Baldwin

orchards, and at the same time we can keep three varieties

of farm stock which to-day are acknowledged to be the most

profitable variety that we can keep on our farms. I refer to

sheep, swine and poultry, which can be kept in connection

with our Baldwin apple orchards. In fact, poultry can be

kept with better success where we have fruit trees than

where there are no fruit trees. We cannot, I say, overesti-

mate the value of the crop that has l)een recommended in the

paper, and I have been particularly pleased, and I know that

as an incentive to the farmers of Massachusetts it will result

in great value.

Mr. . I want to ask a question. In setting out an

orchard, among other varieties of apples I tried Roxbury
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Russets twenty-eight years ago, and I have been surprised

that in the past ten years there have not l)een ten bushels of

good, fine apples, and I would like to inquire if others in

this neighborhood have succeeded in raising Roxbury Rus-

sets with any success. If they have not, it will not be ad-

visable to set out Roxbury Russets in that part of the county.

Mr. Wood. I do not know personally as to fruitgrowing

here, but the Roxbury Russet in the towns of Sherborn and

Holliston and some parts of Milford is probably the most

profitable apple they grow. It may lie it is owing to the

difference of locality. I have some two or three trees on

my own place to supply a local demand, but the Bakhvin is

the most desirable variety.

Mr. Pratt. If you were going to recommend a man to

set out an orchard to-day for market purposes, would you

not recommend him to set out entirely the Baldwin apple ?

Mr. Wood. In my paper I recommended the varieties I

would use in an orchard, but I would set out more Baldwins

than any other.

Mr. CusHMAN. With me the Golden Russet has been a

good success, but the Roxbury Russet has never been a suc-

cess. The codling moth attacks them more than any other

apple I have.

Mr. W^OOD. There is a new variety of Russet down in

Acton that is very promising, called the Fletcher Russet. It

was shown at the Bay State Fair in Boston. Mr. Augur

was there from Connecticut and was very much delighted

with it, and I think engaged scions at that time. Whether

he has grown it or not I do not know. It has been shown

by the originator, John Fletcher, and Mr. W. H. Teele,

either of whom I have no doubt will furnish you with scions.

It is larger than the Roxbury Russet, of handsome form and

good quality, and it will keep as well as the Roxbury Russet.

Mr. Millard. I would like to ask as to whether it is

better to buy our trees at home or abroad.

Mr. Draper. The trouble is not with the trees that we
buy from the travelling salesmen. The trouble is with the

way the business is conducted. If I wanted to buy nice

apple trees, if I could get the varieties I wanted, I would

buy them direct from Stephen Hoyt & Sons of Connecticut,
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because I consider they are growing the finest apple trees

that can be found. It ma}^ not surprise you to know
that they sometimes furnisli a great many apple trees that

go to dealers in New York and come l)ack again to New
England from Geneva and Syracuse. As I said, the trouble

is the way the business is done. A man takes an order.

His business is not like handling other merchandise ; it is

handling live stock. They are not suliject to the same abuse

in transmission, so that, to carry on the business of a large

line of canvassing jobbers, they employ canvassers, and the

canvassers take the orders and send them to the jobbers,

who pack them to different parts of the country, and these

persons who sell to you take your orders, and usually some-

body else delivers the goods. That seems to be one of the

peculiarities of the business. It is impossiljle to do the

business in the short time that they have at their command.

They have only five or six weeks in which to do the busi-

ness of the year, w hile every other kind of merchant has

twelve months to do his business. Thousands and hundreds

of thousands of trees, vines, shrubs and plants have been

packed, and are to-day in cold storage, in cellars all through

the fruit-growing region of New York State, and as early as

the middle of February the orders from the canvassers will

be sent to the general head, and wherever they may have

established their packing quarters the work of packing be-

gins all through the month of March. If you go into those

places 3'ou will find them filling orders from all over New
England. They are packed carefully and done up in straw,

and packed in cases and marked for the places that they are

to go. Then they are started along about the first of April,

or as soon as it is safe to ship on account of frost. You
will find these boxes at the railroad stations all over New
York, and a week or ten days sometimes will pass before a

person comes to deliver them, so that the trees are not dug

fresh from the soil. It is an utter impossibility for the men
to do it, so they are two months out of the ground ; they

are two months in the packing boxes many times before they

are distributed. And then the man that handles them goes

and un})acks the box, and sets them all up around the stable

or wherever the place may be, and many times puts them
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out right on the ground, left standing in the dirt, where all

the vitality is taken out of those trees, and so there is a dis-

advantage of buying trees of the canvassers. Now, I say,

buy direct from some reliable nurseryman in whom you have

confidence, insist upon spring trees, and you will save ninety-

nine out of every one hundred trees you buy. On the other

hand, speaking from experience, 75 per cent of the trees

sold the other way are not worth a cent in three years' time.

Mr. Millard. The point that I desired to draw out was

this : whether home-grown trees or foreign-grown trees

which would be in a way congenial to our soil here might

be the best for us to use.

Mr. DRArER. I think it makes but very little difference.

If you take a tree growing in Genesee Yalley in New York

State, where the roots strike down two feet, and get just two

or three roots down deep in the soil, they can make an im-

mense growth, three feet, perhaps five feet the first year and

three the second, according to the special growth of the tree

I would want ; l)ut tens of thousands of these trees are

grown hy farmers in New York State on high land. If you

take a tree growing on good ordinary soil and give it a good

root and a good fair growth of body, a good growth of wood,

you will have as good a tree from New York State as from

New England, but do not take the trees grown in rich bottom

land, where they get a three-year-old tree in one year.

Question. Mr. Chairman, I would like to ask Mr. Wood,
considering the probability that a good many peo})le never

will buy trees at all, even of Mr. Draper, whether it would

not be advisable for our young people to raise them in their

own gardens or on the farms, where our boys and girls can

raise hundreds of apple trees and delight in their employ-

ment. They can take them up when they jilease. I mean

they can take them up when they are ready, and put them

out in the orchard, and thus prevent exposing them very

much. I do not want to dispute anything Mr. Draper has

said, but, after all, if these trees were home-grown and we
should put them out we should have orchards, and nursery-

men might sell more than they sell now.

Mr. Wood. Children can be induced to go into no bet-

ter employment than growing seedlings, and they can be
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grown on any farm, requiring very little attention. They
require transplanting when one or two years old, and have

the tap root cut off, causing the roots to branch out near the

surface. They should l)e set in rows one foot apart, and

are early budded or grafted. Care should be taken to keep

the trunks straight, and if given good cultivation may be set

permanently in the orchard when three years old from the

bud. In selecting trees you examine the heads carefully

to see that they have a nice form, but pay very little

attention to the roots. Now, in Iniying an apple or a

pear tree I very seldom look at the head at all except to

see it has not been maltreated. If you Avill set out your

tree so that the roots will run near the top of the ground,

the head may be formed after the tree is set out. It is the

root that needs attention. After you have planted your tree

the roots are beyond your control, but the head is above

ground and may be easily grown to any desired shape.

Mr. Joseph S. Perry (of Worcester). Mr. Chairman

and gentlemen, I have been an interested listener to the

remarks made. I have had considerable experience in regard

to growing fruit for the last thirty or forty years. That is,

my father before me was a large fruit-grower, and within

the last three or four years, in my old age, I thought I would

start an orchard myself, so three years ago this last s})ring

I bought a very fine piece of hill land and manured it very

well, and raised mostly corn. I raised a little over 3,000

bushels once on twenty-two acres. Well, the next year, that

was last fall, I manured it again. The second year I planted

fifteen acres of corn, and I had 1,700 bushels of ears of corn

on the fifteen acres, and I raised four acres of cabbages. I

planted my trees this last spring. I set out 1,035 trees, and

every tree lived. There was one that got pulled up. There

were 1,034, and every tree lived. Very few have grown

less than six inches, and a few a foot and a half. This year

I am manuring this land, and am going to continue to culti-

vate and manure for a series of years until they get up to

bearing condition, if I live. Of course, I cannot tell how I

shall succeed. As one gentleman said here to-day, I have

done it for the fun of it, and I am certainly very much

pleased with the appearance of this year's growth. I shall
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endeavor to keep on the same way that I have begun, manur-

injj and cultivating.

Mr. Wood. What varieties have you ?

Mr. Perry. I set out a good deal according to your rec-

ommendation. I set out 1,035 Baldwins.

The Chairman. We have now but a very few minutes,

and I want to hear from the Secretary.

Secretary Sessions. I suppose, Mr. Chairman, it is about

time to bring this meeting to a close. I do not propose to

add anything to the discussion specially before us, but I want

to say to you, as representing the Great Barrington people

and the Housatonic Valley and South Berkshire, that I be-

lieve the Board considers this one of its most successful

meetings. In the matter of attendance we are more than

pleased, although, of course, we should have been better

pleased with a little larger audience to-day ; but I under-

stand that is considerably accounted for l)y the annual meet-

ing of the Berkshire Society at Pittsfield, of which many
farmers in this vicinity are meml^ers. The record has been

kept of the attendance at these public Avinter meetings since

1887, and I asked my clerk, who is familiar with those

fiijures, to ofive me an estimate of how the attendance through

this meeting compared with those we have had since then,

and it is verv much in favor of the Great Barrin2:ton meetino;.

I say this that you people of Great Barrington, while you

may feel that you have not done all you ought, may feel that

you have given a creditable reception to the Board and have

had a well-attended meeting. I think that the Board should

express its thanks to the Housatonic Society and the people

of Great Barrington for the manner in which we have been

received, and if one of the members of the Board will make
the motion, the chairman will put it, I have no doubt.

Mr. CusHMAN. Mr. Chairman, before this meeting shall

close, as a member of this Board from the extreme limit of

the Commonwealth, I wish to make a motion that this Board

express to this Housatonic Valley Society and to the people

of Great Barrington generally its appreciation of their kind-

ness, of their hospitality, and of their cordial greetings
;

that we fully appreciate the pleasantness of our visit here

and our accommodations, and that we leave with the kindest

feelino-s to all.
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(The motion was unanimously adopted.)

The Chairman. I wish to make one statement about

what has been alluded to hy the Secretary, by way of

explanation why the audience of to-day is so much smaller

than it was yesterday. To-day is the annual meeting of the

old Berkshire Society, incorporated in 1811. There are

questions of vital importance to come before that society for

action, and many gentlemen have gone to that meeting who
otherwise would have been here to-day, although I see a

great many here to-day whom I did not expect, and I hope

you will accept this explanation, and understand that their

absence is not due to any want of respect for the Board.

Now, gentlemen, in l)ehalf of the Housatonic Society and

in l)ehalf of the citizens of Great Barrington, I return thanks

for the acceptance by the Board of our invitation. Hoping

and wishing, gentlemen, that I may hear of the safe return

of each and all of you to your homes, we will call this meet-

ins: dissolved.
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REPORT

STATE BOARD OF CATTLE COMMISSIOISrERS.

To the Honorable Senate and House oj Representatives.

The State Board of Cattle Commissioners beg to present

the following report of their work for the year 1893 :
—

In accordance with the demands of chapter 58 of the Pub-

lic Statutes, as amended in the Legislature of 1892 by a law

entitled " An Act to more effectually prevent the spread of

tuberculosis" (see Appendix A), the work of perfecting the

corps of inspectors throughout the State, which had been

commenced in May, 1892, was continued with as much vigor

as was possible, but with rather discouraging results, be-

cause the officers of many of the cities and towns affected

to believe that the provisions of the law were not to be

earnestly enforced, and therefore the attending expense was

one that could be avoided as well as not until June 3, when

the provisions of chapter 306 of the Acts of 1893 came into

force, making it possible for the Commissioners to appoint

inspectors in such cities and towns as did not comply with

the provisions of the several acts, and to compel such delin-

quent towns to pay the salaries of such inspectors from their

own treasuries (see Appendix B).

Shortly after the passage of the act of 1893, namely, in

May, the following circular was prepared, and, together with

a copy of the new law, sent to the proper officers in each

city and town throughout the State :
—

Boston, May, 1893.

Gentlemen : — The duties of cities and towns in relation to

their work in suppressing and preventing the spread of contagious

diseases among domestic animals has been somewhat more clearly
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defined by a recent act of the Legislature, a copy of which is

herewith enclosed.

The Board desires to call your especial attention to sections five

and six of said act, and also to the necessity of immediately ap-

pointing efficient inspectors, if it has not already been done.

Shortly following this, namely, in June, the new hiw going

into eflect June 3, the following circular letter of " Instruc-

tions to Inspectors " was prepared, and a copy sent to each

one of the inspectors, so far as their names and addresses

were known at this office :
—

COMMONWEALTH OF MASSACHUSETTS.

Board of Cattle Commissioners,

Secretary's Office, 50 Village Street,

Boston, June, 1893.

The Board of Cattle Commissioners having been requested by

several of the cities and towns of the Commonwealth to define the

duties of the inspectors of " animals intended for slaughter or

kept for the production of milk," so far as such duties relate to

the business of this Commission, beg to present the following

Instruction to Inspectors.

IIo^o they are Appointed and Removed.

1. Inspectors are to be appointed annually in the month of

April, by the mayor and aldermen of cities and by the selectmen

of towns.

2. Whenever such appointments are not made, the Board of

Cattle Commissioners have the power to appoint such inspectors.

3. The officers of the city or town may remove any inspector

appointed by them who fails to be sworn and faithfully perform

his duties.

4. The Board of Cattle Commissioners may remove any

inspector for the same cause.

Duties in Relation to the Work of the Cattle Commission.

5. The duties of the inspectors include an examination of all

animals kept for the production of millv, all animals intended for

slaughter, and all meats that are found, or exposed for sale, within

their districts.

G. An inspector may, for the purpose of inspection, enter into

all buildings or enclosures where such animals or meats are kept,

stored or exposed for slaughter or for sale.
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7. Whenever an inspector finds any meat that in his judgment is

tainted, corrupted or unwliolesome, he should seize and destroy

the same, unless at the time of such seizure the owner of the prop-

erty notifies the inspector in writing that he desires to appeal to the

Board of Health. It is then the duty of the inspector to imme-
diately cause such property to be inspected by the Board of

Health, or a committee thereof, consisting of not less than two

members.

8. Whenever an inspector finds an animal which in his judg-

ment is diseased, he should immediately notify the local Board of

Health and the Secretary of the Board of Cattle Commissioners of

the fact, stating the supposed disease.

9. The law has defined the contagious diseases to be glanders,

farcy, contagious pleuro-pneumonia, tuberculosis, Texas fever,

foot and mouth disease, rinderpest, hog cholera and rabies.

10. AYhenever an inspector is prevented, in the exercise of his

duty, from entering any premises, he should not use force, but

should make complaint before a police, district or municipal court,

or magistrate authorized to issue warrants in criminal cases, when-

ever he believes that any diseased animals, or diseased or unwhole-

some meats, are kept or concealed in any particular house or place

with intent to kill, sell or offer the same for food. . And such

magistrate can issue a warrant for the search of such animals or

articles ; and inspectors should see that persons infringing the

law in this way are properly prosecuted.

11. An inspector who fails to notify his local Board of Health

of the suspected existence of a contagious disease, or who fails to

comply with a regulation made or order given by the Cattle Com-
missioners, is subject to a fine not exceeding $500, or imprison-

ment not exceeding one year.

Examination of Herds.

12. All herds within your disti'ict that are engaged in the pro-

duction of milk, or in which there are animals that are being fat-

tened for beef, shall be thoroughly examined by you as often as

once in each three months.

13. If they are found to be entirely free from disease, the same
is to be certified by you upon a blank which will be furnished from
this office, which blank shall be given to the owner of the herd, to

be used by him for his own advantage. You will also send the

required certificate to this office, and keep your own memorandum
of the date and the result of the inspection.

14. If, on the contrary, tuberculosis is found to exist in the herd,
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each animal showing it shall be isolated on the farm, or in some

other convenient place to be selected by you, and quarantined

there, under the authority of the local Board of Health, who shall

at once notify the Commissioners. The milk from such isolated

animal shall not be sold, and in such instances the certificate of

health shall not be given for the herd ; or, if it has been previously

given, it shall be withdrawn. Animals that have been quarantined

should not be killed except by the permission of the Board of

Health imposing such quarantine, and in your presence, as their

inspector, or in the presence of an inspector appointed by them,

who will at once certify the death and its cause to this office. An
animal destroyed in this way cannot be paid for by the Common-
wealth under any circumstances.

15. Whenever you have reason to believe that any new animals

have recently been introduced among a herd, or when from any

reason, at any time, you have cause to suppose that disease exists

in a herd, a re-inspection shall be made at once, and the directions

already given shall be followed.

General Directions.

16. All suspected animals must be placed in quarantine before

the Commissioners are called.

17. Inspectors must make complaints of individual animals, not

of herds in general.

18. When directions from boards of selectmen, boards of health,

or the Board of Cattle Commissioners conflict, those of the Cattle

Commissioners must take precedence.

Butchers' and Meat Dealers' Establishments.

19. Report to the Commissioners the locations of all slaughter-

houses within your district
;
give the name of the butcher, the class

of animals killed, the days of slaughter ; say where the animals to

be killed are obtained, and where the general market is sought.

20. As to the periodical inspection of these slaughter-houses,

and the destruction of any meat that may be considered unfit for

human consumption, direction and action are to be taken from your

local Board of Health.

21. When, however, tuberculosis is found to exist in a carcass,

great endeavor is to be used to find the herd from whence the

animal came ; if the beef is of local production, or otherwise ; the

town. State or cattle market from whence it was procured ; and a

report as to the facts made to the Commission.
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General Suggestions.

22. If for any reason you desire to know the name and the

address of the inspector for any town within this Commonwealth

from which animals may have been removed to your district, you

can obtain the same by application to this office.

23. Notify this Board of your action promptly.

24. Notify this office of the number of blank certificates that

you will possibly require.

Levi Stockbridge, President,

Charles P. Lyman, F. R. C.V. S., Secretary,

M. O'CONNELL, D.V. S.,

Board of Cattle Commissioners.

Among the earlier attempts made by the Commission to

get at the probable existence of tuberculosis among cattle,

was an order directing that all herds should be examined as

often as once in every three months ; and that, each time,

the office should be notified of their actual condition, upon

blanks which were furnished for the purpose. After trial

of this order, for something more than a year, the Commis-

sioners became convinced that the midsummer examinations

were practically useless, because of the extreme difficulty of

reaching anything like the total number of animals at this

time ; and that the midwinter examination would not repay

its cost
;
provided a thorough examination of all of the ani-

mals could be made in the fall as soon as they had been

brought into the barns, and again in the spring, just before

they were turned out to pasture. Therefore in September

the following order was made, and the inspectors notified of

the change :
—
COMMONWEALTH OF MASSACHUSETTS.

BoAHD OF Cattle Commissioners,

Secretary's Office, 50 Village Street,

Boston, September, 1893.

Dear Sir :— I beg to call your attention to the following vote

recently passed by the Board of Cattle Commissiomers, and to ask

that the inspections therein called for are properly, carefully and

thoroughly made ; and that you report the results of your exami-

nations to this office, upon the proper blanks, within as short a time

as possible after the completion of the work.

At a meeting of the Board of Cattle Commissioners held Sept.

27, 1893, it was voted that "hereafter inspectors be ordered to

make two thorough examinations of cattle in each year : one
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during October, or as soon as possible after the animals come in

from pasture ; the other during April, or just before the animals

are turned to pasture. That inspectors also be ordered, and

advised, to make inspections of any herds of animals within their

district whenever any emergency arises, or whenever, in their

judgment, because of numerous changes or otherwise, it is better

for the service for them to do so."

By order of the Board,

Charles P. Lyman,
Secretary.

To the Insjjector of Animals, etc., in .

This order met with the decided approval of the inspect-

ors, in that it saves them a great deal of hard, unsatisfactory

work ; and with the town officers, in that it reduces the cost

of inspection by more than one-half, for both inspections

can now be made within about the expenditure of time for-

merly required in the summer inspection alone.

While in these ways the interest of the officers of many
of the towns had been gained, and good work was being-

done under their direction, there were still so many towns

(nearly half) that had not, so far as the Commission were

aware, complied with the provisions of the law, that in Octo-

ber it was deemed necessary to issue the following order :
—

COMMONWEALTH OF MASSACHUSETTS,
Board of Cattle Commissioners,

Secretary's Office, 50 Village Street,

Boston, Oct. 27, 1893.

To the Mayor and Aldermen of Cities and Selectmen of Toivns.

Gentlemen : — At a regular meeting of the Board of Cattle

Commissioners, held on Friday, Oct. 27, 1893, it was

Voted, That, in the opiuion of this Board, in order to extirpate

tuberculosis among the cattle of the State, it is necessary that

thorough and regular inspections be made of all animals ; and the

Board being of the opinion that proper inspections have not been

made in the following towns, to wit, Acton, Alford, Amesbury,

Arlington, Ashburnham, Ashby, Ashfield, Athol, Attleborough,

Avon, Barnstable, Barre, Becket, Bedford, Beilingham, Berlin,

Billerica, Boxborough, Boylston, Braiutree, Brewster, Bridgewater,

Brimfield, Brookfield, Buckland, Carlisle, Carver, Charlemont,

Chatham, Chelmsford, Cheshire, Chester, Chicopee, Clarksburg,

Cohain, Conway, Dana, Danvers, Dartmouth, Dedham, Deerfield,

Douglas, Dracut, Dudley, Eastham, Egremont, Erving, Everett,

Freetown, Gay Head, Georgetown, Goshen, Gosnold, Granville,
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Great Barrington, Greenwich, Huntington, Hamilton, Hampden,

Hancock, Hardwick, Harvard, Ilarwicli, Hatfield, Haverhill, Hing-

ham, Hinsdale, Holbrook, Holden, Hopedale, Hopkinton, Hub-

bardston, Hyde Park, Hyannis, Lancaster, Lanesborough, Lenox,

Leominster, Leverett, Lexington, Lincoln, Longmeadow, Ludlow,

Maiden, Manchester, Marblehead, Marion, Marshfield, Marl-

borough, Mashpee, Medford, Merrimac, Methuen, Middleborough,

Middlefield, Milford, Millbury, Millis, Monroe, Monson, Mon-

tague, Montgomery, Mount "Washington, Middleton, Nantucket,

Natick, New Ashford, New Braintree, Newbury, North Andover,

North Adams, North Attleborough, Northfield, Otis, Oxford,

Palmer, Pelham, Pepperell, Peru, Petersham, Plymouth, Plymp-

ton, Provincetown, Quincy, Raynham, Reading, Rehoboth, Revere,

Richmond, Rochester, Rockland, Royalston, Russell, Salisbury,

Sandisfield, Savoy, Seekouk, Sharon, Sheffield, Shelburne, Shirley,

Shrewsbury, South Hadley, Southwick, Spencer, Sterling, Stock-

bridge, Sudbury, Sunderland, Sutton, Swampscott, Templeton,

Tewksbury, Tolland, Truro, Tyringham, Wales, Ware, Wareham,

Warren, Washington, Wendell, Wenham, Westford, West Bridge-

water, Westminster, West Springfield, West Tisbury, Whately,

Williamstown, Winchendon, Windsor, AVinthrop, Wrentham, and

Yai'mouth, it is hereby ordered that these shall be made, within the

limits of said towns, as follows : two thorough examinations of all

cattle in each year ; one during October, or as soon as possible

after the animals come in from pasture ; the other during April,

or just before the animals are turned to pasture. That inspectors

also make inspections of any herds of animals within their dis-

trict whenever any emergency arises, or whenever, in their judg-

ment, because of numerous changes or otherwise, it is better for

the service for them to do so ; and that the returns of such inspec-

tions be made to this Board, upon blanks which will be furnished

upon application, regularly, and as soon as possible after the said

examinations have been made.

It is further ordered that this regulation be published by sending

an attested copy thereof to the mayor and aldermen of cities and

the selectmen of towns of each of said towns, and to all known

inspectors within their limits appointed under the provisions of

chapter 57 of the Public Statutes and acts amendatory thereof.

Levi Stockbridge, President,

Charles P. Lyman, F. R. C.V. S., Secretary,

M. O'CONNELL, D.V. S.,

Board of Cattle Commissioners.

A true copy. Attest

:

E. E. Woods, Clerk.
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This order has been so well received and acted upon that

even within the short time during which it has been in force,

out of the three hundred and fifty-two cities and towns there

are two hundred and seventy-nine in which the work is being

done ; and there are good indications that before long nearly

all of the remaining seventy-three towns will have begun to

comply with the order.

When the magnitude of undertaking the establishment of

a large corps of inspectors throughout the State is thor-

oughly understood, these results, reached within the com-

paratively short time of eighteen months, are exceedingly

satisfactory, and show evidence of an interest in the work

on the part of by far the greater majority of the towns of

the Commonwealth that promises exceedingly well for the

future.

No little difficulty has been encountered by the towns in

getting men who are properly qualified to do the work. In

a number of cases veterinary surgeons and medical practi-

tioners have been appointed ; but in by far the larger num-

ber of instances men who have had years of experience

either as dealers in or butchers of cattle have been selected

;

a few farmers, who have had special opportunities, have been

made inspectors ; while there have been only a compara-

tively few instances in which the appointment made has not

evidenced a desire on the part of the town to do all that it

could to get the right man for the position.

The duty of the inspector includes a visit to each place in

which neat cattle are kept; these locations, unless they are

already known to him, he obtains from the assessors' books.

He then makes a thoroughly careful examination of each

such animal, and if, in his opinion, no contagious disease

exists among them (contagious diseases under the law are

defined by section 3 of chapter 306, Acts of 1893), he leaves

with the owner the following form of certificate :
—

CERTIFICATE OF INSPECTION.

To^yn of , montli of , 189 .

I hereby certify that 1 have this day examined a herd of cows

belonging to Mr of this town. I have found no evidence of

the existence of tuberculosis, or any other contagious disease, among
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them, and, in my opinion, milk or meat from them can be ^^sed with

entire safety by the community.
Inspector.

To be filled out and left with the owner of the herd.

If, on the contrary, an animal seems to him to perhaps be

the victim of one or other of these disorders, he withholds

the certificate, and reports the suspected case to the Com-
missioners and to the local Board of Health, whose duty it

then becomes to examine, and, if necessary, quarantine the

animal and notify the Commissioners.

When the examination is completed, a return of it is

made to the Commissioners u})on the following form of

blank :
—

CERTIFICATE OF INSPECTION".

Town of , month of , 189 .

Name of owner, . Number of cattle, . Cows in

milk, . Bulls, . Cows dry and not fatting,
;

Fatting, ; Young, ; Oxen, . Are they free

from contagious diseases ? . Have you cause to suppose that

any of these animals have tuberculosis? . Have you notified

the Board of Health of these facts ? If so, give date, . How
many animals are now in quarantine ? . Remarks,

This blank to be filled out and sent to Boston.

Thus it will be seen that a considerable amount of work
must be done which requires that the man should have a spe-

cial sort of training to enable him to perform ; and also that

a man who has proved himself to be of good capacity should

be retained in the office as long as possible by the town.

That there are a good many men now holding the position

who are deeply interested in the work, and who wish in

every way possible to qualify themselves as fully as may be,

is abundantly evidenced by the great number of letters wdiich

the Commission have received from them, asking all sorts

of questions regarding methods of detecting the various dis-

eases. Indeed, these letters were so numerous, and, withal,

evidenced so much intelligent knowledge of the general con-

ditions, that the Commission prepared and furnished them
with a pamphlet regarding tuberculosis, for their use (Ap-
pendix C). As the reports, made upon the blanks already

described, are received, they are filed in the office in such a
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way that the particuhirs regarding the exact condition of

every herd can be told at any time.

The inspectors have reported the particulars regarding

their examination of 123,908 head of neat stock.

Too Much Work.

As the organization of the work of the inspectors has

become more and more perfect throughout the State, the

amount of work coming to the Commission has grown until

at the present time it is perfectly overwhelming, and cannot

possibly be done with anything like the promptness which

its importance demands, and which any just consideration

of the interests of the owners of animals requires. The work

of the office takes the whole time of the clerk, and the

greater part of that of the secretary. Calls to examine sus-

pected quarantined animals are being received at the rate of

something over seven a day. These animals are so scattered

over the State, and take so much time to reach and examine

carefully, that it is impossible for the two remaining Com-
missioners to average to reach more than six of them each

in a week. As a result, inspectors are harshly criticised by

owners ; town officers are threatened with suits at law for

damages, arising from a prolonged quarantine ; and the Com-
missioners are attacked by all three for not properly attend-

ing to their duties. Unless some remedy can be found for

this state of matters, before very long, the result will be

disastrous.

This pro])able difficulty was foreseen somewhat last year

;

and the Legislature then changed the law, which had made

it necessary for each animal to be examined by at least two

Commissioners before it could be condemned, so that the

condemnation can now be made by a single Commissioner.

The Board also asked, at that time, that it might be given

power to appoint competent agents, in various parts of the

State, who could be promptly sent to examine into, and re-

port to the Commissioners upon, such cases as it seemed

desirable to treat in this way, for any reason. This request

was not granted ; and, although the change referred to in-

creased the efficiency of the Board considerably, the event

has proved that some further immediate legislation in this
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direction will be necessary, if we are to continue the work
on tuberculosis ; that is to say, that, while the new laws

have imposed a very greatly increased amount of work upon

the Board, they have not increased its working efficiency in

any commensurate degree.

If the present law, in so far as it relates to the appoint-

ment of inspectors, is to remain in force, there are but two

remedies which suggest themselves here ; first, enlarge the

Board by the addition of a sufficient number of new Com-
missioners ; or, second, devise some plan by which agents^

to be appointed by the Board, can be allowed so much free-

dom of action that the present condition of affairs will not

be likely to again occur. There is one possible feature of

the agent plan that is worth special consideration, perhaps.

The whole State could be divided up into districts ; each of

these districts could have its resident agent, to whom, through,

the office of the Commissioners, many of the cases in that

district could be sent, and which, in this way, would be

reached promptly and at a minimum expense for travelling

fees. It is also true that a great many of the calls turn out

to be false alarms ; these would be ended entirely by a single

visit of the agent. As a matter of fact, out of four hundred

and ninety-nine cases recently examined, one hundred and

four proved to be of this character.

Indemnity.

The present laws of Massachusetts in relation to the sup-

pression of tuberculosis differ so materially from those in

some of the other States, and generally for the accomplish-

ment of the same end, that it seems to us, in two particular*

at any rate, to be worth while to discuss them, shortly, here.

The Massachusetts laws provide that each town in the

Commonwealth shall support one or more inspectors, whose

duties have been already sufficiently described ; and, further,

that all animals that are thought to be diseased shall be de-

stroyed without remuneration to the owner, excepting that

in those cases when a post-mortem examination shows that

the animal has not been the victim of the disease, as sup-

posed, the owner may be paid its full sound value, by the

State.
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The laws of some other of the States provide that the

owner shall in all cases be paid, by the State authority, one-

half of the sound value of the animal destroyed ; and be-

cause of this fact they depend upon the owners of the sick

animals to report the existence of the suspicious cases, argu-

ing that, if a man has a sick animal, he will Ijc so glad of an

opportunity of selling him in this way that he is sure to call

upon the authorities to come and see him.

The practical objections to this last-named method are

many and serious. In the first place, there are many cases

of tuberculosis found by our inspectors, in animals that are

supposed by their owners to be in a perfect state of health.

Farmers and dairymen are not generally good judges of

animals in this respect, else why are they so often found to

have just bought a cow that skilled examination shows is

thoroughly consumptive ? It is not to be supposed that they

would voluntarily do so ; and, if these men cannot guard

their own interests and protect their own pockets in this re-

spect, they certainly cannot be relied upon to protect the

interests of the State at half the price.

Again, it oftentimes happens that an animal with tubercu-

losis will give a full flow of milk, or take on fat as easily

and fully as any healthy animal. Is it likely that the owner

of an animal of this sort, even if he knows that he has a

consumptive animal, will report the fact for the purpose

alone of obtaining a fraction of its value ? There are plenty

of honest men who will do it, but what of the others who,

alas, exist in all communities, who will not call the attention

of the State authority to their sick animals, in the absence

of any one whose ])usiness it is to do so ?

The practical working of such a law, in this respect, will

be that most of the animals reported will be either of high

class or else belong to the other extreme, and that is, have

become so far worn out as to be worth less than one-half of

their healthy value in the open market.

Further very serious objection, and one that experience

has always shown to be inseparable from any law which pays

indemnity, is that sooner or later the State treasury goes

into the business of buying diseased animals that are col-

lected for the purpose not only from within its own borders,
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but from the herds of neighboring States as well ; and one

of two things happens,— either the amount of money ex-

pended is so large that the law becomes too much of a bur-

den to the tax payers, and has to be abandoned, or else the

State maintaining the law has to institute a quarantine

asfainst the animals coming in from another State or States,

according to the drift of the incoming cattle trade.

Another serious objection to any S3\steni that attempts to

eradicate tuberculosis by relying upon owners of animals to

report its existence, either with or without indemnity, is

to be found in the nature itself of the disease. The con-

tagious principle is not as freely communicated from one ani-

mal to another, nor is it by any means as commonly produc-

tive of pronounced symptoms of disorder among those which

have become its victims, as is that of contagious pleuro-

pneumonia, or, in fact, any other of the known contagious

diseases of cattle. On the contrary, as has already been

shown, it exists over and over again in animals that are to

all ordinary appearances in a most perfect state of health

;

and, further than this, even with such weakly marked indi-

cations as to oftentimes baffle the discovery of the most ex-

pert practitioner, until by repeated careful examinations it is

finally detected. Any law, therefore, that does not recog-

nize this feature of tuberculosis, and meet it, so far as pos-

sible, by providing for repeated careful examinations of all

the animals by those who have been more or less drilled in

its detection, and that animals in which the disease has been

discovered shall alone be killed, will most assuredly fail of

accomi)lishing its object. There is no such thing as staiiip-

ing out tuberculosis, it must be weeded out ; and this pro-

cess, we all know, needs care, time and patience.

The Massachusetts law avoids these evils, but in so doing

sets up another, to its full extent, which has but a, so to say,

half existence in the law that pays a half indemnity. It is

true that it oftentimes is very hard for an owner to be

obliged to lose an animal that he has always regarded as

being healthy, because she is found to have tuberculosis ; it

is hard for men to lose property from any cause ; but when

it is considered that the use ofthe milk from such a cow may
be a constant source of danger to the members of his family
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who use it as food, or that the meat, if eaten, may sow the

seed of such a disastrous disease as consumption in the

bodies of those who may unwittingly eat it, the question is

at once changed ; and a decision must be made as to whether

it is a greater hardship to deprive a man of a piece of prop-

erty which has cost him forty or fifty dollars, or to allow him

to retain it, or sell it, when by so doing the health of many,

many people may be irrevocably ruined. If indemnity is to

be i)aid at all, it should be full ; half measures produce, gen-

erally, half results; and if it were possible to limit the ex-

penditure in this direction to within proper bounds, it might

safely be considered that the benefit to the community would

oftset its cost to them. But it has been so often found that

this payment is accompanied by a carelessness on the part of

owners, which really nourishes the disease, and that diseased

animals are actually imported on purpose to be sold to the

State, that such a law defeats itself and become impracti-

cable.

Massachusetts is a large distributing centre for the cattle

trade ; animals go from here to all parts of New England

and to Europe, and its supplies are drawn from a great

variety of sources. Were the State to quarantine againstJ

all of the sources from which animals with tal)erculosis arej

known to come to us, this valuable trade, which now gives]

profitable employment to so many, would be ruined. Thisj

quarantine, for Massachusetts, is not practicable.

Butchers.

One of the most serious obstacles to the working out of]

the law regarding tuberculous animals has been encounteredj

through unprincipled butchers, many of whom' are estab-

lished throughout Massachusetts, as they are throughout

many other States. These men make a business of buying!

up old w^orn-out or sick cows, many of them tuberculous, fori

a few dollars each, killing them, and disposing of the meat

and other products of the carcass to the best advantage pos-|

sible to them. In this way a considerable quantity of the!

meat of tuberculous animals is sold, under various forms, to]

unsuspecting persons to be used as food. The fact that thes(

men are allowed to continue in this business, practicalb
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without restriction, makes it exceedingly easy for those cow
owners wlio are disposed to do so to realize some few dollars

each for their consumptive cattle ; and, perhaps not unnatu-

rally, certain owners prefer to do this rather than to have

the animals seized and killed by the State authorities, from

whom they receive nothing in the way of remuneration for

the animal. To be sure, after a time, when the present

methods of inspection have become more perfect, the supply

of this sort of animals will be considerably lessened, per-

haps even so much so as to drive a certain small number of

butchers out of business (this has already been done to some

little extent, in a very few localities) ; but evidences are

plenty to show that when this period has been reached we
shall begin to receive this same sort of cattle from some of

the neighboring States, as dealers are already collecting

them in Vermont and Xew Hampshire, and shipping them

here by the carload for this purpose. So that it would

seem to be desirable to make it impossible, or at any rate

exceedingly difficult, for these unprincipled butchers to sell

meat from the diseased animals.

Section 5 of chapter 58 of the Public Statutes recites, in

part, that whoever knowingly sells, or offers for sale, any

diseased animal, or any diseased or unwholesome meat, shall

be punished by imprisonment for not more than sixty days,

or by fine not more than one hundred dollars. The practical

difficulty in enforcing this portion of the law is, that after an

animal has been killed and cut up it is nearly always impos-

sible to say whether or not the meat has or has not come

from a tuberculous animal. If, on the other hand, it can

be made possible for the inspectors to be present at the time

of the butchering, the recognition of tuberculous animals

will be exceedingly easy. It would seem as if all butchers

throughout the State could be compelled to take out a

license to do business from the board of health in the town

in which their slaughter-house is located ; and that, without

too much hardship, they might be required to name the days

of the week upon which they propose to kill animals,

together with the time of day at which they propose to com-

mence operations. It can then be made the duty of the in-

spector to be present at such times to examine the carcasses
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as the animals are dressed. This regidation wouhl have

to l)e further guarded by the imposition of a punishment for

all those who butchered animals without a license ; and for

any licensed butchers who were found slaughtering any kind

of animals at times other than those named in their license,

unless they had previously arranged with the inspector to be

l^resent. Such a law should also contain a clause allowing

any person to kill and dress one of his own animals at any

time that he chose to do so, after having arranged with the

inspector to be present. This clause should also be guarded

by a penalty.

The Board has already a pretty clear knowledge of the

locations of many of these butchers, and attempts have re-

peatedly been made to prevent them from carrying on this

illicit trade ])y bringing the matter to the notice of the local

board of health ; unfortunately, however, these boards have

always appeared to be more anxious to save themselves from

any necessity of interfering with the man than they have to

prevent the inhabitants of the neiglihorinrj towns from eating

ment that may be unwholesome. The present law, although

its intent is plainly manifest, is, as a matter of fact, inoper-

ative because it neglects to provide practicable measures for

carrying out its evident intent.

Brightox and Watertown".

Very much help has been given the Commissioners by the

hearty way in which the city of Boston and the town of

Watertown have taken hold of the work in the large cattle

market at Brighton and at the Union stock yards. Here an

inspector is in attendance upon all of the market days, who
examines the animals that are oflered for sale, and quaran-

tines all that seem to him to show symptoms of consump-

tion or other contagious disease, under the law. This

prevents, very largely, the distribution of diseased animals

to farmers, dairymen and others who may wish to buy milch

cows there. But, unfortunately, the dealers in the sick and

worn-out cattle can readily find the means of selling their

peculiar wares to willing butchers, without having to bring

them to either one of these lar2:e markets. This trade is
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therefore only diverted ; and it will continue just as long

as the law, which is meant to control it, can possibly be

avoided.

Glanders.

Glanders, or its prototype, farcy, has made its appearance

in each of the following-named towns : Attleborough,

Auburn, Boston, Brockton, Cambridge, Chelsea, Clinton,

Concord, Everett, Fall River, Lawrence, Lowell, Milford,

Millbury, Natick, Quincy, Somervillc, Springfield, Taunton,

Westport and Winthrop.

There are good reasons for believing that many cases of

glanders exist in the State that are not reported either to the

local boards of health, or to the Commissioners ; and so long-

as the law is allowed to remain as now, so that it becomes the

duty only of such persons as have good reason to suspect

the existence of the disease to report to the proper author-

ities, this same difliculty will ])e felt. The greatest part of

the difficulty is now found to exist among a certain class

of horse dealers and stable keepers who sell horses, as well

as among some of those who practice medicine among ani-

mals. The first named of these hides the disease so that he

may sell the horse to some unsuspecting person ; the second

sort do not report the case because of indifference, or else

because by not doing so they are able to get a few dollars

for continuing its treatment for a time, which money would

be lost to them were the case reported to the authorities and

the animal killed. To be sure, the present law provides a

penalty for doing this sort of work ; but in order that the

penalty may be applied it is necessary to prove beyond a

reasonable doubt that the owner or doctor " had good reason

to suspect " that glanders existed ; and this proof is so diffi-

cult to get that the law really amounts to nothing.

Very nmch might be accomplished, however, l)y directing

that the local inspectors of cattle should also examine any

horses that for any reason they may at any time suspect of

having glanders or farcy ;
'

' such persons " may also be

directed, as now, to report cases of suspicions that come

within their knowledge. The possible usefulness of some

such measure as this was well illustrated during last summer,

when a circus company, travelling over the road, made its



214 BOARD OF AGRICULTURE. [Pub. Doc.

appearance in one of the towns near the northern central

boundary of the State. For some reason a suspicion arose

that all was not right witli the horses ; the local inspector,

who happened to be a veterinary surgeon, took it upon him-

self to examine them, as a result of which several animals

were quarantined, examined by the Commissioners and

destroyed. In addition to which, the inspectors in each of

the towns through which the circus was to pass were notified

l)y the Board of the condition of things ; the animals were

carefully watched on their entire passage through the State,

and several more unmistakably diseased horses were de-

stroyed. Inasmuch as no additional cases of glanders have

been reported from any of these towns, it is fair to suppose

that no disease was spread from this centre.

Legislation.

"While, as a whole, the Commissioners have made definite

progress in executing the provisions of the laws now existing,

as already discussed in this report, they feel that further

legislation should be passed, in relation to these matters, to

perfect the machinery under which the w^ork is to be per-

formed in the future. The progress which has been made
during the past year is more largely due to the appreciation

by the several cities and towns of the great importance and

value of the work, and by their hearty co-operation therein,

than to the rigorous enforcement of the law in such places

as have failed to comply with its spirit. It can readily be

seen that, while much can be done towards limiting the

extent of these contagious diseases by the good work of

individual cities and towns, these results can be largely

negatived by the failure to properly destroy such contagion

in the adjoining ones, and that a numerically small number

of such could almost render useless the earnest eftbrts of the

large majority of the cities and towns that conform to the

spirit of the law„

In working under the law as presently enacted, the Com-
missioners find, in a general way, that, while it is sufficient

to authorize willing cities and towns, boards of health, in-

spectors and other persons generally to take such action as

may be necessary, they have at times experienced consider-
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able difficulty in compelling such authorities and persons

who fail to take advantage of these powers to act in such

matters.

A further practical difficulty has ])een encountered by the

Commissioners, in that the work to be performed outside of

themselves falls upon town officers, boards of health and

local inspectors of provisions, the majority of whom have

found it very difficult to understand what the law in the

matter is, although willing to conform thereto after they have

been properly instructed. The reason of this ignorance of

the law is two-fold : First, the fact that boards of health and

local inspectors are apt to be chosen from a class who have

had little experience in the law, and who have little time to

devote to the examination of such matters. The second

and more cogent reason is that the law, as it stands to-day,

is scattered through a large number of acts passed from time

to time and to accomplish specific purposes, and without

proper care having been taken to make them mutually de-

pendent, so that it requires a legal mind to find these several

laws and to understand the powers and duties contained

therein.

The machinery for the suppression of contagious diseases

today are a Board of Cattle Connnissioners, town and city

officers, local boards of health, and inspectors of provisions

and animals intended for slaughter or kept for the produc-

tion of milk.

By far the largest part of the work, outside of the Com-

mission, is performed by the local inspectors. These were

originally created by an act of the Legislature passed in the

year 187G and incorporated in chapter 58 of the Public

Statutes. When originally passed, it was an enabling act

only, and applied only to such cities and towns as formally

accepted it ; and the act is evidently framed to give powers

to such cities and towns desiring to exercise them, and not

to compel the performance of such duties contemplated by

the act in towns not willing to undertake the same. As orig-

inally framed, it had no relation whatever to the Board of

Cattle Commissioners, but a slight relation, if any, to the

local boards of health. Since this act was passed, numerous

amendments have been made to it, covering the inspection
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of other articles, finally being applied to the inspection of

animals kept for the production of milk, which latter came

directly under the supervision of the Board of Cattle Com-
missioners.

In 1885 (chapter 378) the act was passed creating the

present Board of Cattle Commissioners, and in 1887 (chap-

ter 252) was passed the act under which they have sub-

stantially ever since exercised their functions. While the

Commissioners must largely act through the inspectors of

provisions, appointed under chapter 58, and upon informa-

tion and facts furnished by them, the two acts have never

been made directly applicable to each other. Again, the act

of 1887 imposed certain duties u])on and gave certain pow-

ers to the local boards of health in these matters, which

l)oards hy necessity most largely work through agents.

Naturally, these agents would be the inspectors of pro-

visions, under chapter 5S, and yet the relations of such

agents and such boards of health have never been directly

defined by the law.

In 1892 (chapters 195, 400) and 1893 (chapter 306), it

was made compulsory upon cities and towns to a})point in-

spectors according to the provisions of chapter 58 of the

Public Statutes ; but otherwise the act was not changed, so

that cities and towns are bound to appoint inspectors, and

yet such inspectors act under a law which is in substance an

enabling act only. By this same act, in 1893 the Cattle

Commissioners were given direct power over the inspectors

of provisions, so that they could remove them where they

failed to properly perform their duties, and yet the law is

silent as to how far such inspectors are subject to the direc-

tions of the Board of Cattle Commissioners. For these and

other reasons the Commission feel that all of these matters

should be more clearly expressed in the law ; and that such

law should be so drawn as to compel the few remaining

cities and towns, which have not conformed to the spirit of

the present law, to perform the duties now willingly per-

formed by the large majority of the cities and towns in the

Commonwealth

.

They, therefore, recommend the passage of a law covering

the matters already referred to in this report, and bringing
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together and codifying all the laws in relation to the powers

and duties of the Board of Cattle Commissioners, and its

members ; the powers and duties of cities and towns in rela-

tion to the suppression of contagious diseases among domes-

tic animals ; the powers and duties of local boards of health

for the same purpose ; the powers and duties of inspectors

of provisions and of animals intended for slaughter or kept

for the production of milk, and the more clearly defining of

all of the same. That such law shall give the Cattle Com-
missioners and the authorities in the several cities and towns

the power to compel the performing of such duties and acts

as are necessary or expedient for the suppression of such

contagious diseases ; shall provide more definitely for the in-

spection of domestic animals, under the direction of the Cat-

tle Commissioners ; shall authorize local inspectors of pro-

visions, under proper regulations, to quarantine animals

affected with or suspected of having such contagious dis-

eases ; shall provide for disinfecting the premises where such

contagion has existed ; shall provide a uniform method of

quarantine, and for uniform returns to the Cattle Commis-

sioners of all inspections and all cases of contagious diseases
;

and for the general supervision and control by the Board of

Cattle Commissioners over the inspectors of provisions as to

all matters within their duties, relating to the suppression of

contagious diseases.

Levi Stockbridge, President^

Charles P. Lyman, F.R.C.V.S., Secretanj,

M. O'CONNELL, D.Y.S.,
Board of Caltle Covimissioners.
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Appendix A.

COMMONWEALTH OF MASSACHUSETTS.

In the Year One Thousand Eight Hundred and Ninety-Two.

An Act to more effectually prevent the spread of tuber-

culosis.

Be it enacUd by the Senate and House of Representatives in General

Court assembled, and by the authority of the same, as follows:

Section 1. Section one of chapter fifty-eight of the Public

Statutes is hereby amended by striking out the words "may
annually " in the second line of said section and inserting in place

thereof the words " shall annually in the month of April," also by

iusertiug after the word " slaughter," in the third line of said sec-

tion, the words " or kept for the production of milk," so as to read

as follows : Section 1. The mayor and aldermen of cities and the

selectmen of towns shall annually in the month of April appoint

one or more persons to be inspectors of provisions and of animals

intended for slaughter or kept for the production of milk. Such

inspectors shall be sworn faithfully to discharge the duties of their

office and shall receive such compensation as the city council or

the selectmen shall determine.

Sect. 2. Said inspectors, in addition to the powers conferred

upon them by section two of chapter fifty-eight of the Public

Statutes, may 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.

Sect. 3. Section thirteen of chapter two hundred and fifty-two

of the acts of the year eighteen hundred and eighty-seven is hereby

amended by inserting after the word "of" in the ninth line of

said section the word " tuberculosis," and by adding at the end

of said section the words " 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,"

so as to read as follows : 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 of a person in his

employ, or by his consent, or by the use of food material liable to

contain the germs of contagion, they shall cause such animals to
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be securely isolated at the expense of the owner, or they shall

cause them to be killed without appraisal or payment ; and 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.

Sect. 4. Section seven of chapter fifty-eight of the Public

Statutes is hereby repealed.

Sect. 5. This act shall take effect upon its passage.

Appendix B.

COMMONWEALTH OF MASSACHUSETTS.

In the Year One Thousand Eight Hundred and Ninety-Three.

[Chapter 306.]

An Act relative to the powers and duties op the board of

cattle commissioners.

Be it enacted by the Senate and House of Representatives in General

Court assembled, and by the authority of the same, asfollows:

Section 1 . Each member of the board of cattle commissioners

shall have all the power and authority conferred upon boards of

health by sections one, two and three of chapter two hundred and

fifty-two of the acts of tlie year eighteen hundred and eighty-seven,

except the power and authority to make regulations in writing to

regulate or prohibit the passage from, to or through any city or

town, or from place to place within the same, of any cattle or

other domestic animals, and all the power and authority conferred

upon inspectors of provisions and animals under chapter fifty-eight

of the Public Statutes : provided, however, that no appeal from

any act done by any of said commissioners under said chapter

fifty-eight shall lie to the board of health, as provided in section

two of said chapter.

Sect. 2. When any member of the boai'd of cattle commis-

sioners, by an examination 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 ex-

pense of the owner, or he shall cause them to be killed without

appraisal or payment ; but may pay the owner or any other person

an equitable sum for the killing and burial thereof, and may also
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pay a reasonable sura foi' the animal destroyed, should it appear

by a post mortem examination or otherwise that said animal was

free from the disease for which it was condemned.

Sect. 3. Contagious diseases within the meaning of this act

shall include glanders, farcy, contagious pleuro-pneumouia, tuber-

culosis, Texas fever, foot and mouth disease, rinderpest, hog

cholera and rabies.

Sect. 4. A person who fails to comply with a regulation made
or order given by the board of cattle commissioners, or any of its

members, in the discharge of his or their duty, shall be punished

by a fiue not exceeding five hundred dollars or by imprisonment

not exceeding one year.

Sect. 5. Whenever the officers of a city or town refuse or

neglect to carry into effect the provisions of section one of chapter

fifty-eight of the Public Statutes as amended by section one of

chapter one hundred and ninety-five of the acts of the year eighteen

hundred and niuely-two and by section one of chapter four hundred

and thirty-two of the acts of the year eighteen hundred and ninety-

two, the commissioners shall have the power to appoint one or

more persons to be such inspectors of provisions and of animals

intended for slaughter or kept for the production of milk within

said city or town. Such inspectors shall be sworn faithfully to

discharge the duties of their office and shall receive such compen-

sation not exceeding the sum of five hundred dollars a year each

as the commissioners shall determine, such compensation to be

paid by the city or town ; and such city or town shall be liable to

forfeit a sum not exceeding five hundred dollars for such refusal

or neglect.

Sect. G. The mayor and aldermen of cities and the selectmen

of towns shall have the power to remove any person appointed by

them to be an inspector under section one of said chapter fifty-

eight of the Public Statutes, as amended by section one of chapter

one hundred and ninety-five of the acts of the year eighteen hun-

dred and ninety-two and by section one of chapter four hundred

and thirty-two of the acts of the year eighteen hundred and ninety-

two, and the board of cattle commissioners shall have the power to

remove any inspector appointed under said section whenever said

inspector neglects or refuses to be sworn and properly perform the

duties of said office, and in such case shall appoint another person

in his place to serve for the balance of his term.

Sect. 7. The board of cattle commissioners may appoint a

clerk to keep the records of their doings, who shall receive such

compensation, not exceeding the sum of five hundred dollars a

year, as the}'' shall determine.
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Sect. 8. Sections twelve and thirteen of chapter two hundred

and fifty-two of the acts of the year eighteen hundred and eighty-

seven, and section three of chapter one hundred and ninety-five of

the acts of the year eighteen hundred and ninety-two are hereby

repealed. [^^Approved May 3, 1893.

Appendix C.

TUBERCULOSIS IN CATTLE.
By Charles P. Lyman, F. R. C V. S.

[Note.— This paper is publislied solely as an answer to various inquiries coming
to tlie Board frona inspectors througliout tlie State ; and, while an endeavor lias

been made to treat the several divisions of the suliject in a way that may be clearly

understood, it is proper to say, here, that it is not always easy to divest a purely

scientific subject of all technicalities ; although an attempt has been made to do so,

as far as possible, in this instance. On the other hand, it is desired that the paper

shall not I)e considered as being, in any way, an exhaustive treatment of the matter

from a professional stand-point. No pretence to make it so has been made, as will

readily be seen.]

It lias been stated that consumption destroys one-sixth of the

human race. Consumption and tuberculosis are one and tiic same

disease. The same germ that produces tuberculosis in cattle pro-

duces consumption in man. The disease is communicable from a

diseased man to a healthy animal, and from a diseased animal to

a healthy human being.

The malady is conveyed from an affected animal to mankind
through the milk or the meat used as food. It is because of this

incontestible but rather recently appreciated fact that so much of

an endeavor is now being made to rid the different States and

countries of tuberculous cattle.

Among cattle the disorder rs communicated by contagion, but in

order that the contagion may be so communicated, an animal's

body must be in a particular and peculiar condition of receptivity.

Causes.

Just how this peculiar condition of body is produced we do not

always know, but it seems that when an animal is constantly

subjected to a system of treatment that demands a considerable

amount of vital force for its accomplishment, she is by that

act especially open to an attack of this contagion. Such treat-

ment will include, among its most common operations, the frequent

bearing of young, and the strong feeding which is undertaken to
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produce a large and loug-contiuued flow of milk. This system is

so largely followed by dairymen that the great wonder is tliat the

disorder does not prevail to a greater extent among this class of

animals than it does, in certain localities.

Another cause that will, after a while, create a decided con-

dition of receptivity, is due to a badly managed in-and-in breed-

ing, as a result of which some one noted and valuable trait, as an

immense amount of beef or a tremendous flow of milk, is repro-

duced in the offspring, at the expense of the soundness of other

organs of the bod}^ with a sureness that is only equalled by the

certainty with which disease shows itself in individual after indi-

vidual of the race.

Another cause, and the greatest one of all, perhaps, is the

breeding from animals which are themselves the victims of tuber-

culosis. This, in itself, is not apt to produce the disorder ; but it

does produce an animal that has an extremely strong " predispo-

sition " to enter upon the state of receptivity ; that is, to get into

the peculiar condition which makes his body an exceedingly well-

prepared and fertile soil for the implantotion and growth of the

seed (contagion) of tuberculosis. The fact that such animals are

more open than are any others to an attack of this contagion is a

further indication that there is something beyond a mere poor or

" run out " condition necessary in its production ; and that this

" something" is reproduced in the breeding with as much certainty

as are other more easily recognized and more valuable family

peculiarities.

The contagion in this country, and in some others from which

we import cattle is widespread and practically omnipresent. In

order, therefore, that this danger to mankind may be reduced as

much as possible, the supply that they are now receiving, through

meat and milk, must be cut off by getting rid of our tuberculous

cattle ; and finally, by trying to produce a race of animals that

will be proof against the contagion in as great a degree as certain

families are now open to its ravages.

Symptoms.

There is, in the first place, a certain but not always well-defined

loss of activity ; there will be periods in which the animal will

seem dull and dejected ; and many of these cows cannot be made

to breed easily, while it is not at all uncommon for many of them

to be almost continually in heat. The appetite is good, and the

cow will fatten fairly or give a good yield of milk. With these

cases there is very apt to be an occasional cough, dry, deep and

feeble, that is especially shown, when there is, from any cause,
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any sudden change in the temperature, or when the barn is first

opened in the niorniug. The cough is also particularly to be

noticed when the animal exerts herself somewhat ; and it is not at

all a bad practice to run a suspected cow about for a few minutes

to see if she will cough ; if this is done immediately after she has

been drinking water freely, it will be especially likely to produce

the cough if the disease be present.

The symptoms of what may be called the secondary stage are

emaciation, dull countenance, sluggish movements, skin dry and

adhering more or less tightly to the ribs (hide-bound) ; the hair is

dull looking, coat rough, and not infrequently feels damp to the

hand. Slight exertion causes rapid breathing and cough, if the

lungs are affected. The appetite is fickle or diminished ; there

may be constipation or diarrhoea, or the two conditions may alter-

nate. The milk is somewhat diminished in quantity ; the cough

comes without apparent cause, or is easily induced by pressure

upon the upper part of the windpipe. The breathing, rather in-

creased in frequency, is sometimes accompanied by a little double

expiratory effort, as if the animal stopped breathing for a second,

and then finished expelling the remainder of the air from the lung

before taking in the next breath.

In the third stage the cow is very thin and very much debilitated,

the appetite is very fickle or almost lost, and there is more or less

fever, which, however, is not evenly maintained through the

twenty-four hours. The cough is very frequent, and the head is

held on a line with the back, or lower. AVhen the animal coughs

the mouth is opened and the tongue protruded ; the breathing is

short and irregular. There is very often a diarrhoea, with a bad-

smelling, dark-colored discharge.

A very excellent report upon the diseases of cattle has recently

been published by the Bureau of Animal Industry of the Depart-

ment of Agriculture in AVashington, in which, upon page 405,

appears a description of the symptoms of tuberculosis, taken from

one of the Sanitary Orders issued in Switzerland ; it is as follows :
—

A dry, short,, interrupted, hoarse cough, which the sick animals

manifest, especially in the morning at feeding time, still more after

somewhat violent exertion. At first these animals may be lull-blooded,

and lay on a considerable amount of fat when well fed. As the disease

progresses they grow thin, and show more and more those appearances

which indicate diseased nutrition, such as a staring, lustreless, dishevelled

coat; dirty, dense skin, which appears very pale in those regions free

from hair. The temperature of the skin is below nonnal The loss of

fat causes sinking of the eyes in their sockets They appear swimming
in water, and their expression is weak. The cough is more frequent,

but never or very rarely accompanied with discharge. The body con-



224 BOARD OF AGRICULXUEE. [Pub. Doc.

tinues to emaciate, even witli plenty of food and a good appelite, so that

the qnantit}' of milk is small. At times, in the early stages of the

disease, still more in the later stages, the diseased animals manifest con-

siderable tenderness when pressure is applied to tlie front or the sides

of the chest, by coughing, moaning, etc. Often all symptoms are want-

ing, in spite of the existence of the disease.

Although the endeavor has been made to point out the symptoms

as plainly as possible, it should always be remembered that there

are cases of tuberculosis in which the lungs are not affected, or are

so little injured that the cough and irregular breathing will not be

markedly shown ; and there are others, coming rather under the

head of the first sort described, in which the disorder has made so

little impression upon the general system that its presence is recog-

nized only Aviih the greatest care, or is not recognized at all for

weeks or even mouths after it has really obtained its foothold.

As further aids in discovering the piesence of the disease we may
use a clinical thermometer and listen at (auscultate) the chest

walls. The thermometer is to be looked upon as being simply an

aid to diagnosis ; it will not in any way declare whether or not the

anima! has tuberculosis.

Clinical thermometry is based upon the fact that healthy animals

maintain an even internal temperature under certain varying cir-

cumstances. This temperature in cows, taken with a reliable instrir-

ment in the rectum, is 101° Fahrenheit. If it falls very much
below this, sny to 98° or 99°, and remains there for any length of

time, the animal may be looked upon as being of a lowered vitality

for some reason or other. If, on the other hand, the temperature

is raised to 102.5° or more, and remains there for any length of

time, it is a certain indication that there is fever due to some cause

or other. I have found so many old chronic cases of tuberculosis

in cows, when the animals have shown a very little dulness, and a

considerable pallidity of skin and mucous membrane, and no other

very marked symptoms, except after careful auscultation, in which

the temperature has been as low as 98.5° or 99.5°, that I have

coms to look upon this low registry of the thermometer as being a

sufficiently suspicious circumstance to induce a very careful exami-

nation of the animal in all cases wherein it is shown without

apparent cause.

In some of the cases of the second, and in a large percentage of

those of the third sort, as well as in some early cases, that except

upon auscultation show no symptoms of tuberculosis whatever, the

thermometer will be often found to register from 103° to 105°.

This, unless the fact is otherwise clearly accounted for, will de-

mand that a close examination of the chest be made ; and still

further that if, even then, no tuberculosis can be made out, and no
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other cause of the fever ascertained, the animal still be treated as

suspicious, and removed from among others ; for if the symptom

is due to tuberculosis, the fever shown by the thermometer indi-

cates that the disease is active ; that there is a considerable change

of tissue going on within the body, and the fair supposition is,

that the disease is so much moi'e aggressive at this time as to

make the animal a particularly good disseminator of the con-

tagious principle. The milk from animals of this sort should 'not

be used.

Auscultation of the Chest.

By this is meant a listening at the walls of the chest, that we

may hear the noises that are made by the movements of the organs

contained within it. This, by veterinary practitioners, is usually

accomplished by pressing the ear firmly against the body at vari-

ous points over the ribs ; having the animal under examination in

as quiet a place as possible.

The sounds heard in a healthy lung are of two sorts ; first those

that are made by the air as it rushes through the air (bronchial)

tubes, and called the tubal sound, which is a rough, blowing noise ;

and, second, the sound produced by the air as it enters and leaves

the air sacs at the ends of the tubes, called the respiratory mur-

mur, which is much softer and considerably less distinct than the

sound first described. In order that the sounds produced in dis-

ease may be appreciated, it will be necessary first to become

familiar with those that are to be heard in the healthy chest. For

the purposes of this sort of an examination the chest is divided into

three equal parts by drawing two imaginary lines across it from

before backward. These divisions are called the superior, middle

and inferior regions (Figure 1).
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Sounds in Health.

In the healthy animal, on the right side and in the superior

region, a well-marked respiratory murmur is to be heard from just

behind the shoulder to as far back as the tenth rib (cattle have

thirteen ribs on a side) ; from here it decreases rapidly and is lost

at the eleventh rib. In the middle region there is a loud, rude,

respiratory murmur heard over the fourth, fifth, sixth and seventh

ribs ; this decreases gradually from the seventh and is lost over

the tenth or eleventh. In the inferior region the sound is tubal

over the fourth and fifth ribs. From the sixth to the ninth there

is a respiratory murmur, which has a gradually decreasing force as

the examination extends backwards.

In the healthy animal on the left side and in the superior region

the sounds of the right side are repeated. In the middle region

the sound is more feeble over the fourth, fifth and sixth ribs than

it is on the right side. In the inferior region, there is a feeble

respiratory murmur over the fourth rib ; this grows louder over the

fifth and sixth ribs and then decreases as far as the eighth or ninth,

where it is lost.

Then there are sounds which, although they are often heard,

must not be confounded with sounds coming from within the chest;

these are : on the right side, in the superior and middle regions,

posteriorly, a rumbling which is produced by the movements of

the portions of the small intestine which is there located.

On both sides, but strongest in the left, in the inferior region

and behind the eighth rib, a crackling sound is to be heard, which

comes from the paunch, and is due to a certain process in the

digestion of the food. It is best heard shortly after the animal

has eaten, more especially when the fodder has been green. In

this same region a strong rubbing or creaking sound is oftentimes

heard ; this also comes from the paunch, and is due to its move-

ments, accompanying the digestion of food. It is more commonly

heard while the animal is chewing the cud.

Lastly, on the left side and in the posterior part of the inferior

region, there is at times a gurgling sound, which is due to the

movements of liquids within the stomachs.

All of these sounds may be easily separated from those coming

from within the chest by remembering that they occur at irregular

intervals, and have no connection whatever with the breathing

movements of the chest walls ; and that sounds coming from the

lungs are produced regularly, and always occur with one or other

of the breathing movements.
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Abnormal Sounds.

The sounds indicating a changed or diseased condition of the

king depend upon the character of the change giving rise to them
;

and, inasmuch as several of the changes may exist in one and the

same lung, the sounds are oftentimes complicated in the extreme.

For the purposes of this paper it will be quite sufficient, however,

if I name the typical sounds, and describe the conditions usually

giving rise to them.

The respiratory murmur may be increased or diminished in

pitch, or it may be entirely absent.

On Increased Sounds.

When the breathing sounds are louder than natural in both lungs,

unless the animal has been recently exercised or excited, it is due

to high fever, such as may accompany a great variety of ills, certain

cases of tuherculosis included. When the sound is increased in one

lung alone, or in different parts of one or both lungs, it invariably

indicates that there is some other part of one or both lungs that /or

some reasons is not receiving its proper share of air. The louder

noise is made because of the greater amount of ivork put upon those

parts of the lung ivhicJi remain sound.

This condition will be found accompanying different diseases

;

and in those cases of tuberculosis in which there is a complication

of pneumonia (lung fever), as well as in those which have been

the subject of large deposits of the peculiar matters accompanying

certain of the cases, it is a symptom of great value.

When there is a loud, rude, respiratory, almost tubal sound in

those parts of the chest in which it is not natural, it indicates that

there the lung, or a portion of ,it, has, for some reason^ become

more solid, and therefore a better conductor of sound. The coarse

sounds heard are brought from the large bronchial tubes at the

" root" of the lung, through the abnormally solid lung tissue, to

the ear. This condition is found in pneumonia, and in those cases

of tuberculosis in which there are large solid accumulations or

deposits. It is a symptom of value.

On Diminished Sounds.

Diminution of respiratory murmur may be heard in one or both

lungs. When in one lung only it is a much more suspicious circum-

stance, so far as the probable existence of tuberculosis is concerned,

than if it is noticed in both to an equal degree. It can be looked

upon in this connection as simply indicating that, for some reason

or other, tuberculosis perhaps, the respiratory power of the lung is

interfered with.
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So many of the causes of double suppression (diminution of the

murmur in both lungs) are entirely unassociated with the chest

that for our present purpose, it becomes a symptom of no value

whatever, although upon some occasions it is associated with the

disease under consideration.

On Absence of Respiratory Murmur.

Complete absence of the respiratory sounds in one lung, or in

portions of both lungs, exists in connection with cases of lung

fever, dropsy of the chest and tuberculosis. In the latter case the

entire absence of sound in the part will be due to a consolidation

of the lung tissue, when pneumonia is in complication with the

tuberculosis ; or else to large deposits of the purulent or cheesy

tuberculous matters. A description of the further modification of

these sounds, the detection of cavities, etc., are entirely too intri-

cate for the present purpose.

Eales.

In addition to the abnormal sounds already described, which are

really no more than modifications of the natural sounds, there are

another series which are essentially distinct from the sounds of

health, and which are called rales or rattles. Very shortly stated,

these sounds are of two sorts : a dry rale, which is a more or less

wheezing or musical note produced by an abnormal narrowing of

a bronchial tube ; a sound that is coarse or fine, depending upon

the size of the tube in which it is produced ;
and a moist rale, pro-

duced by the passage of air over or through mucous or other fluid

contained in the tubes. This rale is also coarse or fine.

Both of these sounds, as well as their many complications and

divisions, will arise from any disease of tlie lung in which the

bronchial tubes become implicated ; and, inasmuch as these tubes

are implicated in a large number of the cases of tuberculosis of the

lungs, some or all of these notes are very frequently to be heard in

one or another part of the chest of the affected animal. Sometimes

they will be found to extend over a large area, and will be easily

heard ; at other times so small a portion of the lung will be changed

that the sound will only be discovered after a most careful exami-

nation. When it is discovered, unless its presence can otherwise

be clearly accounted for, the animal should be looked upon with

great suspicion.

All sounds, normal and abnormal, are very much more difficult

to hear in fat animals, or in those having round chests ; and in all

cases the lung sounds will be very much easier to hear if the

animal is driven about actively for a few minutes just previous to
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the examination. All lung sounds are made either during inspira-

tion or expiration of the breath ; never during either cf the

intervals.

Diagnosis.

To give such special directions as are possible, that will point

out clearly and distinctly the presence of tuberculosis, will be

but to repeat what has already been said while speaking of the

symptoms.

It is a well-known fact that there are many instances in which

active, healthy-looking, fat cattle, after having been butchered for

their beef, are found to show limited, but nevertheless strongly-

marked effects of the disorder in their lungs, livers, bowels, etc.

These animals, so far as can be ascertained,, have never shown any

symptoms of disease whatever and certainly it would be difficult to

find finer or healthier looking cattle than many of them are at the

time they are slaughtered. If an animal shows no symptoms what-

ever of being diseased it certainly will he impossible to lay doiun any

rules that tvill detect disease in him.

On the other hand there are many cows that cough frequently,

have a rough, unthrifty looking coat of hair, are thin in flesh, and

have perhaps, in addition, some one or more of the other symptoms

of tuberculosis, which, upon examination of the chest, show no

symptoms of disease of the lung, and which upon being killed and

carefully examined present no evidence whatever of tuberculosis.

In these instances, unless we place sole reliance upon the symptoms

furnished by a physical examination of the chest, we shall kill

many animals as tuberculous which a post-mortem examination ivill

shoio to be free from the disorder.

As has already been pointed out, there are a line of cases, and

they are very far from being infrequent, in which, with the other

general symptoms, rales are present in the bronchial tubes. Such

an animal being examined at one time may show these plentifully
;

the same animal examined again will show no evidence whatever

of a rale either at the spot where the sound was formerly heard or

at any other part of either lung. We must always remember that

moist rales or rattles are due to the presence of more or less fluid

in the bronchial tubes ; and that while this fluid may be due to

the effects of tuberculosis, it may also be due to bronchitis, local

or general, from some other cause ; or that even there may be a

rattle of a transitory sort that is not due to any appreciable dis-

eased condition. Therefore, if we allow ourselves to destroy an

animal upon this sym))tom, without first having taken care to see

that the rale is peimstently shown in the same place, we shall often

destroy one that the post-mortem examination will show to have
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been free from the disorder ; and even with this precaution we shall

occasionally kill an animal that has chronic bronchitis, but no

tuberculosis.

Temperature. — There is no doubt whatever that in certain cases

of tuberculosis the thermometer is a very great aid to diagnosis ;

and, just as truly, there are many instances in which it fails to

give anything more than an absolutely negative indication. If

among a herd of cows there is an animal in which the thermometer

shows a rise to 102.5° or 103°, she should at once be treated as a

" suspect," unless good and sufficient reasons for the rise can be

found, and put by herself to await further developments. If, then,

after a time, the fever as shown by the thermometer should per-

sist, and other symptoms of tuberculosis appear, the thermometer,

in the instance, would have been a good and early indication of

the presence of the tubercular poison in the animal. A thermom-

eter will not declare whether or not a certain fever is due to tuber-

culosis ; but it will point out, without failure, whether or not there

is a rapid change of tissue going on within the animal ; and this

change is a marked feature of tuberculosis, as well as of many
other acute diseases.

Then, again, in certain herds of cows, where the average tem-

perature of the herd will be about 101°, it will be noticed that

there are one or more animals that show a temperature of about

99° only. Such animals, upon careful examination of the chest,

often show symptoms of tuberculosis ; and a post-mortem exami-

nation shows the disorder to have been of considerable standing,

its products being in a low, degenerated condition, and of extent

enough to have greatly lowered the vitality of the animal and ren-

dered her anaemic. In these instances the thermometer is valuable

in indicating, in the first place, that the animal is, for some reason

or other, in a depressed condition, which, if it cannot otherwise be

satisfactorily accounted for, should lead to a careful examination

of the chest.

There is no doubt whatever that, in diseased animals especially,

the temperature will be higher at certain times of day than at

others ; also that these periods will vary, depending upon the nature

and stage and age of the tuberculosis. But it may be distinctly

stated, as a rule, that when tuberculosis is very progressive or

active it is accompanied by a continuously high temperature ; and

that when it is inactive or simply degenerative, it is accompanied

by a continuously low, that is, a normal temperature ; or, upon

frequent occasions, as already pointed out, by one which may be

as low as 98°.

Cough. — This symptom has popularly been supposed to be one
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of great value in connection with the diagnosis. The cough in the

earlier stages is a dry one, occurs in paroxysms, and is due to an

irritation of the lining membrane of the bronchial tubes, which is

often one of the first effects of the tubercular poison. Because of

this peculiarly irritable condition the respiratory tubes are quite

susceptible to slight changes of atmosphere ; therefore when a cow
of this sort is moved from a warm place to a cold one, or vice versa,

she is much more apt to cough than not ; as she is, for the same

reason, when made to take exertion of almost any sort in a suffi-

cient degree to cause the slightest increase in the respiratory effort.

In the later stages the cough becomes moist because it depends

upon the existence of a real bronchitis of greater or less extent.

If this bronchitis is extensive the cough will be frequent, distress-

ing, and will take place after the slightest exertion or, at intervals,

without exertion. It must be remembered, however, that unless

there is irritation or inflammation of the respiratory tube, with the

tuberculosis, there will be no cough ; and while there are a great

many cases of tuberculosis in cows that do not cough at all attract-

ively, there are also many cows that do cough considerably that

have no tuberculosis. Cows are like men in that they cough from

many causes quite aside from tuberculosis ; and if the cough

comes from irritation of the same parts of the tubes, to the same

extent, from any cause, it will have about the same sound and

occur under the same circumstances.

Changes, caused by the Disease, found after Death.

As has been said, it is now an accepted fact that by the terra

tuberculosis is meant a diseased condition brought about by the

entrance of a specific germ into the body of a susceptible living

animal. This germ is technically called a tubercle-bacillus and can

be seen with a high-power microscope.

Tubercle-bacilli having gained entrance may be carried to various

parts of the body by the circulating blood ; by the cii'culatiou in

the lymphatic system ; by building upon themselves, as when they

have gained previous lodgment on the surface of a membrane ; or

by transplantation, as when phlegm from a diseased portion of

lung is coughed up, and before being expectorated falls into an-

other portion of lung, or is swallowed.

Tuberculosis may be local or general ; local, when it is limited

to the organ or tissue that was first invaded, and which it grad-

ually but ultimately destroys
;
general, when large numbers of the

bacilli have gained simultaneous lodgment, by having been widely

scattered by the blood current, and have then, by being upon
soil peculiarly adapted to their growth, sprung up in large

numbers.
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In whatever way the bacilli are brought to any portion of the

body and obtain development, one of their early effects is to pro-

duce, in that part, a number of small round bodies called nodules,

that are quite visible to the unaided eye, and which so invade the

texture of the affected organ or tissue as to quite change its ap-

pearance. These changes and their consequences, in their various

degrees, constitute what are known as the anatomical characteris-

tics of the disorder ; that is, the jyost-mortem appearances.

As has just been shown, the disease may become seated in any

portion of the body, but it is very much more commonly met with,

in cattle, in the lungs and other organs within the cavity of the

chest. Other locations are upon the organs within the abdominal

cavity ; about the joints, especially the stifles or hocks, perhaps

;

in the udder ; and in the serous membrane covering of the brain.

When the tubercle is young its color is a grayish white, and it

is semi-transparent ; a little later it becomes yellowish and opaque.

A single tubercle may be no larger than a number six shot, or it

may reach the size of a small pea, and 1ms a rather roundish form.

Tubercles very much more commonly exist in masses of a dense,

hard tissue, with a nodulated surface that is not at all easily sepa-

rated from the surrounding parts.

As the tubercles grow older they commence to degenerate and

their appearance and character change considerably. Among these

changes is that known as " calcification," in which each nodule

becomes hard and feels like a little stone. When cut into it grates

under the knife, and the cut surface looks like particles of yellow,

greasy chalk, held together by fine bands of gristle.

Another very common change is that one called " softening;
"

this may or may not follow calcification. This commences at the

centre of the nodule, or the mass of them, and from there extends

towards the outer edge until the whole of the new growth has been

changed into the peculiar soft, so-called " cheesy " material. This

cheesy deposit varies a little in color and consistency under dif-

ferent circumstances. It may be grayish yellow and rather soft,

or a whiter yellow and harder. This depends upon whether or

not calcification has preceded it. As these masses grow older

there will often be centres of softening at various points within

them, forming cavities of greater or less extent, which contain

purulent matter. In the lungs and some of the glands, masses

often assume tremendous proportions.

Another form of the tubercular deposit that is far from uncom-

mon in cattle is that in which the new growth springs up from the

serous membrane, lining the walls of the chest, and covering the

lungs themselves (the pleura) ; and from that lining the cavity of
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the abdomen (the peritoneum). These masseo assume the most

Tarious shapes ; there maybe a patch of round, berry-like growths

covering a considerable space on the surface of the membrane ; or

the same growth may hang down into the cavity, having something

like a rude resemblance to a bunch of grapes. They are yellowish

•or blueish white iu color
; glistening and hard to the touch, not

unlike gristle, and vary in size from that of a pea to perhaps as

large as a crab-apple. To this appearance of tuberculosis the

Germans have given the name of pearl sickness; the French angle-

berries. In England it is known as " tJie grapes."

Tubercles are also frequently discovered in the liver, kidneys

and some other of the organs ; but in these situations they are

never numerous, nor do they exist in large masses. As pointed

out while describing the' symptoms, the great irritation caused in

the lung by the presence there of the tubercular growth oftentimes

sets up pneumonia, that is, an inflammation of the substance of

the lungs ; or bronchitis, that is, an inflammation of the lining mem-
brane of the bronchical tubes ; in which cases the post-mortem

appearances will show the effects of one or other or both of these

•conditions, in addition to those of the tuberculosis proper.

In the volume published by the Department of Agriculture,

:already referred to, on page 404, it is stated: "As regards the

frequency of the tubercular processes in the different organs, the

following carefully compiled statistics of the disease in Bavaria

and Baden may serve as a guide "
:
—

Bavaria:— Percent

Tuberculosis of lungs and serous membranes, . . .41
Tuberculosis of lungs alone, .....
Tuberculosis of serous membranes alone (pearly disease)

,

Tuberculosis of other organs,

Baden :
—

Tuberculosis of lungs alone,

Tuberculosis of serous meml)ranes alone,

Both combined, .....
Generalized tuberculosis,

Tuberculosis of the sexual organs alone.

33

17

8

21

28

39 (?)

9

3

Treatment.

Any discussion of the medical treatment of cattle suffering from

tuberculosis (consumption) is entirely out of the question. Such

animals should be killed as soon as possible, and the carcasses

safely disposed of by deep burial ; or, better still, rendered into

fertilizer by exposure to extreme heat ; or burned with lire. So

that, for us, the whole question of treatment comes to a consider-
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ation of the measures to be undertaken for its suppression ; and

this, in its turn, comes to a discussion of the best means of over-

coming the causes.

The causes are, to repeat shortly, a peculiar condition of body,

and the presence of the contagious principle.

We have found that, so far as we know, this peculiar condition

of body is most readily brought about by breeding from animals

that are themselves diseased, or from those belonging to families

that are known to have been consumptive in the past. Closely

following this is a system of ill-judged in-and-ia breeding, the

frequent bearing of young, and the great and continued production

of milk.

Other causes are those that may be put under the head of bad

sanitation, which includes the feeding of rich grains in too great

quantities ; of food that, while it may be sufficient in bulk, is still

of such poor quality that it cannot furnish sufficient nourishment

;

overcrowding animals in the stable ; housing them where the air is

not sufficiently pure, or where they are exposed to cold draughts
;

and in allowing them insufficient exercise.

The remedy in each of these cases is clear, and may be easily

applied.

To get rid of the contagious principle is by no means such a

simple matter ; and it can never be accomplished except as a result

of concerted action. It is because of this fact that the suppres-

sion of tuberculosis has been so generally undertaken by the vari-

ous governments all over the world ; and measures have been put

into the form of laws ; and officers have been appointed to execute

them.

In the application of these laws it is always well to remember

that the nature of this particular contagious principle is such that

it by no means follows because tuberculosis is discovered to exist

in one animal of a herd there must necessarily be others there that

are diseased. It will not therefore be within reason to condemn

and destroy entire herds, or even to condemn the milk from them

;

the process of elimination must, necessarily, be a slow one ; and

will consist nearly always in an intelligent, systematic, repeated

and long-continued "weeding out" process, if the term may be

used in this connection.

Second cases, in a herd, should always be carefully looked for,

and will be more likely to be found among those related to the dis-

covered case.

In certain rare instances, wherein the disorder persists unac-

countably after repeated careful examinations of the animals and

their surroundings, together with the destruction of those that have
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been discovered, all had better be fattened and slaughtered as

soon as possible ; those carcasses that prove to be healthy used for

food, the others destroyed. No new animals should be put with

any of the old herd, or even into the same stable, until the cause

of the great persistency has been satisfactorily explained.

The detail of the laws of the different governments regarding

the suppression of tuberculosis differs very materially ; but of

all these methods that law will be the most effective that subjects

all of the cattle to a regularly repeated and intelligent examination
;

that most surely prevents animals known to be diseased from being

sold or hidden by their owners, or dressed for beef by unprincipled

butchers ; that makes it possible to destroy them with the least

delay after they are found ; and that divides the expense of doing

the work and the loss of the animals with the greatest fairness

between those who are the most directly benefited, namely, the

owner, the town and the Commonwealth.
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EEPOET OF THE DAIRY BUREAU.

To the Senate and House of Representatives of the Commonwealth of

Massachusetts.

The past year was the second complete year of the exist-

ence of the Dairy Bureau ; and its labors have been con-

tinued along the general lines reported a year ago, with such

increased efficiency as would result from increased experience.

The personnel of the Bureau and its executive staiEF has been

unchanged ; the governor reappointed the retiring member,

Mr. Clemence, and also the working executive officer, Mr.

Whitaker ; the Bureau has continued the services of Mr.

Stockwell in the detective and court departments. Hence

the work has received the full advantage not only of accumu-

lating ex})erience, but also of the concerted action of those

becomino: more and more accustomed to lal)or together.

As we advance in the work and more fully realize its possi-

bilities, the meagreness of the appropriation becomes more

iipparent. The Bureau is given both educational and police

duties, covering the whole State, with an appropriation less

than one-half of what the city of Boston places at the disposal

of its milk inspector for only police work. This small sum
restricts us to one detective agent, where the Boston milk

inspector has four or five, and it also limits our expenditures

for expert assistance in the educational field. As the dairy

laws of the State relate more to commercial frauds than to

the public health, possibly at some time our funds may l)e

increased, and by friendly arrangement with the Board of

Health our field of operations may be enlarged without

encroaching on theirs. They could then be relieved of the

compulsion of expending three-fifths of their appropriation

on dairy products, and could l)e unhampered in the field of

health work ; while we, in harmony with them, would have

the dairy laws under our more especial charge, with particu-

lar reference to commercial frauds.
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The educational work of the past year has consisted in

studying the prol)lems peculiar to l)oth the consuming and

producing dairy interests of this State. It has sixty-three

cities and towns of over five thousand population, with a

million and a half people to be supplied with fresh and

pure milk each day ; thirty co-operative creameries and five

proprietary creameries ; a cow population of 186,806

animals and the commercial centre of New England in its

midst; within a radius of twelve miles is a population of

three-quarters of a million people. In connection with

this educational work thirty meetings have been addressed,

bulletins have been issued, fourteen creamery inspections

have been made, and a butter exhibition has been held.

Much has been done to acquaint milk producers and milk

consumers with the varying qualities of milk, and the easy,

ready method of investigating them by the Babcock milk

tester,— a modern invention of untold importance, which

will revolutionize many practices.

The police work has l)een mostly confined to an enforce-

ment of the oleomargarine laws. The appropriation pre-

cludes attention to both the milk and oleomargarine laws

;

and, as the Board of Health does more with the former, we
attend to the latter. Our work has been largely outside of

Boston. In this city the laws are so well executed by Dr.

Harrington, milk inspector, that it would be a waste of effort

to attempt much in this field.

The following is a inore detailed report of our work.

Co-operation with the Boston Milk Inspector.

Section 3, chapter 58, Acts of 1891, and section 2, chapter

310, Acts of 1884, give inspectors of milk authority to enter

all places where butter or imitations thereof are kept for

sale, and to take samples. These statutes say nothing about

the deputies or agents of milk inspectors, and attorneys have

questioned the authority of these agents. The law creating

the Dairy Bureau gives all needed power "to such agents,

and counsel as they shall duly authorize." Therefore, Dr.

Harrington, the Boston milk inspector, and all his deputies

and collectors, have been made agents of the Dairy Bureau.

This has also helped them in enforcing the milk laws, as,
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l)eing State officers, they can, to catch a lawbreaker, follow

an offending milk peddler beyond the city lines, if necessary,.

The Anti-color Law.

Our work in enforcing the oleomargarine laws has been

curtailed by proceedings in the higher courts relative to the

constitutionality of chapter 58, Acts of 1891. This is the

law which prohibits the sale of any imitation of yellow but-

ter, and which our State supreme court has once declared

constitutional. To the oleomargarine interest this law is the

most obnoxious of all the statutes relative to imitation but-

ter, and is fought by them with the utmost persistency. As
soon as the decision of the supreme court was rendered, the

enforcement of the law was entered upon. An appeal was

taken from this State decision to the United States supreme

court, and it was contended that this act rendered the State

law inoperative, pending the decision at Washington. But,

as those entrusted Avitli the enforcement of the law held an

opposite view, an attempt was made to secure an injunction

in the United States circuit court, to restrain the Boston milk

inspector from acting under this statute. Attorney-General

Pillsbury appeared for the Commonwealth, arguing that such

interference by a circuit court of the United States is for-

bidden by the constitution and the laws of the United States.

The petition for an injunction was never granted ; but, as

a new appeal was taken to the State supreme court, the

status of the law continued in such doubt that no cases have

been l^rought under it for several months. In the case now
before the State supreme court the defendants raised seven-

teen points on which they wished the judge to rule and

instruct the jury. The judge refused, but did rule on three

other points, to all of which exception was taken.

Detective axd Court AYork.

In spite of the principal law being " tied up," much work

has been done, which may be statistically summarized as

follows :
—

Stores inspected, 382

Samples taken, 113

Cases entered in court, 48
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The result of these forty-eight cases has been as fol-

lows :
—

Convictions, 23

Plead guilty, 7

— 30

Acquitted, 12

Not prosecuted 6

48

Of the above six, three were withdrawn on account of

informality in complaint or lack of evidence, and three in

order to secure a plea of guilty in other cases. In one

instance, having five cases against one person (a young

lady) , we consented to nol pros two in consideration of a

plea of guilty being entered in the remaining three. Six

of the acquittals were in cases where oleo was sold when
l)utter was called for, because the statute omits to include

" by himself or agents " in the prohibition; and the courts

decided— on the basis of an intoxicating liquor decision—
that, in view of this decision, the statute omitting "by him-

self or agents," the principal was not holden for the acts of

the agent who acted contrary to orders. The person who
actually makes the sale is now complained of.

The cases in court were under the following complaints :
—

No sign in store, 3

Hotel and restaurant, 6

Selling imitation of yellow butter, 6

No mark on wrapper, 13

Selling oleo when butter was called for, 20

48

This department of the Dairy Bureau's work has been more

beneficial and restraining than a mere list of court cases

would signify. The prevention of crime is as important as

the punishment of lawbreakers. The occasional unexpected

visits of an agent of the Dairy Bureau in the various parts

of the State has, we believe, deterred many would-be law-

breakers, and promoted honesty in the sale of oleomargarine.

Although much is still sold in the State, especially since the

system of selling on orders was devised, our labors have

done much to increase honest dealin2:s and to curb fraud.
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Need of Legislation.

That forty-two per cent of the cases, ahnost one-half,

were for absolute fraud, is significant.

As regards the need of these laws, the experience of

another year only confirms and emphasizes what we said a

year ago. While the oleomargarine manufacturers claim to

have discovered a new food product of great value to the

public, " a separate and distinct food product," " a distinct

and valuable food product, which sells on its own merits,"

the way in which it is too often sold at retail has a strong

flavor of deceit and misrepresentation. The following is a

photographic reproduction of the trade mark of one manu-

facturer,— omitting his name. It is not suo:gestive of an

independent food product, selling on its intrinsic indi-

viduality.

SWEET-PURE-CLEAN

" The largest butter store in Boston. Try our fancy Jer-

my Butterine Prints," was a sign recently displayed on

Blackstone Street in this city, urging people to buy that

" independent and separate food product, sold on its intrinsic

merits." Butter tubs, butter color, dairy nomenclature,

prominent butter signs, opposition to all laws for honest

wrappers and marks, are familiar features in the history of

this independent and separate food product, sold on its in-

trinsic merits.
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We reproduce below the market quotations of oleomar-

garine in the style in which theyap})ear daily in the Chicago

papers. This also does not appear like an individual inde-

pendent food product, like cheese or eggs.

THE PRODUCE MARKET.
Bttttek—Firm. Receipts, 395,011 lbs; ship-

ments, 511.100 lbs. Fancy creamery, 28',<.@,2yc
per lb-, fine, 27(S;'J8c; fair to good, 23®25c;
choice to tancv cooleys, 24(®,26c; choice dairies,
22@24c; fair to good, n(ay20c; ladles. No. 1,

18c: No. 2. 16'/4@17c: packing stock, 16@17c.
BuTTKRiNE—Steady. Fancy creamery. 19c

Tier lb, Illinois creamery and extra dairy, 17c;
Empire and Diamond dairy. 16c; Eastlake and
Lakeside dairy, 14 4c. Rolls, prints and 10-lb
pkgs. 'jC per lb additional.
Cdeese—Receipts, 298.284 lbs; shipments,

340.850 lbs. Firm. Full cream, choice, 10^
lie per lb; twins, sharp. 7@9c; Young Ameri-
cas, 7@llc; sour and out of condition, 4(g,6c;
brick. 10@Hc; Limburger, 10'/4@llc; Swiss.
10',4@Jli4c.

California Fruits — Offei'lngs liberal. «

Peaches, 20^1b boxes 80c@Sl 15: pears, 40-lb
boxes. S2@3.50: grapes, l$1.40@,1.60 per .Vj case.
Eggs—Receipts. 4,028 pkgs; shipments, 3.903

pkgs. Firm. Fresh northern,. 20c per_ doz.

We are not opposed to any valuable food product which

is or may be put upon the market " in a separate and distinct

form, and in such manner as will advise the consumer of its

real character." We repeat what we said last year :
—

" We are not prepared to dispute the statements of honest

scientists in relation to the value of oleomargarine ; we are

ready to admit that there is a theoretical oleo, which, if put

upon the market honestly, on its merits as an independent

article, might have proved an important addition to the

world's food products. But the ordinary commercial oleo-

margarine with which we have to deal seems in many cases

to exert a benumbing influence on the moral sensibilities of

those who handle it."

In the above we do not overlook the fact that there are

degrees of digestibility, and that butter is superior to oleo-

margarine on this score.

At Chicago, Armour & Co. displayed a bulletin announcing

Massachusetts as one of the States where its sale is pro-

hibited ; and yet it is claimed that the receipts of oleomar-

garine in Boston for the year were 228,554 packages, against

188,380 packages in 1892,— an increase of 40,174 packages.

Armour & Co. also made this assertion :
" The United States

has approved of its sale by its acts of inspection, regulation
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and taxation." Thus they perverted an act aimed against

them into an endorsement of their goods.

Needed Amendments to Laws.

The experience of the past year has shown where several

amendments might add to the efficiency of the laws. Add
the words in italics in the first four paragraphs :

—
Chapter 412, Acts of 1891, section 1. Whoever hy himself or

agents sells or offers for sale, etc.

Chapter 412, Acts of 1891, section 2. AYhoever exposes for

sale oleomargarine, butterine or any substance made in imitation

or semblance of pure butter, not marked and distinguished by all the

marks, words and stamps required by existing laws, and not hav-

ing in 9,ddition thereto upon the exposed contents of every opened

tub, package or parcel thereof a conspicuous placard with the word
" oleomargarine " printed thereon in plain uncondensed, etc.

Chapter 58, Acts of 1891, section 1. No person, by himself or

his agents or servants, shall render or manufacture, sell, offer for

sale, expose for sale, take orders for the future delivery of, or have

in his possession with intent to sell, any article, product, or com-

pound made wholly or partly out of any fat, oil or oleaginous

substance or compound thereof, not produced from unadulter-

ated, etc.

Chapter 317, Acts of 1886, section 3. Whoever, by himself or

his agents, sells, exposes for sale, or has in his possession with

intent to sell, any article, substance or compound, made in imita-

tion or semblance of butter or as a substitute for butter, and not

made exclusively and wholly of milk or cream, or containing any

fats, oils or grease not produced from milk or cream, contained in

any box, tub, article or package, marked or labelled with the word,

— dau-y, — or the word,— creamery,— or the name of any breed

of dairy cattle,— shall for every such offence forfeit to the city or

town where the offence was committed one hundred dollars, and for

a second and each subsequent offence two hundred dollars.

Also prohibit the use of the word dairy, or creamery, or

the name of any breed of cattle on any sign, placard or

advertisement.

Add to section 9, chapter 412, Acts of 1891, " Whoever

hinders, obstructs, or in any way interferes with an officer

or duly authorized agent of the Dairy Bureau in the perform-

ance of his duty shall be punished by a fine of fifty dollars
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for the first offence and of one hundred dollars for each sub-

sequent offence."

Section 4, chapter 412, Acts of 1891, which provides for

a placard upon the wagon of "whoever peddles, sells or

delivers from any cart, wagon or other vehicle, upon the

the public streets or ways, oleomargarine, etc.," should be

amended by striking out the words '
' upon the public streets

or ways."

The municipal license fee should be increased from fifty

cents to not over twenty-five dollars.

Butter Exhibition.

A successful butter exhibition was held by the Dairy

Bureau in connection with the winter meeting of the Board

of Agriculture at Great Barrington. Every butter maker
in the State was invited to contribute to the exhibition ; no

prizes were awarded, but all the specimens were examined

and scored by experts,— Mr. E. A. Harris of Hovey & Co.,

Boston, who was one of the three judges at the World's Fair

at Chicago, and Mr. James Cheesman, the well-known dairy

expert. The exhibits were all made by number, and in

order to increase the educational value of the exhibition,

the judges were requested to use the utmost frankness in

criticising. These criticisms were entered on the score

cards, — the anonymous features being maintained, — and
the public was invited to test the specimens and catechise

the judges.

The entries included :—
Creameries, 12

Private dairies, . . . , 49

Unsalted samples, 2

Granular samples, 4

67

The season was not propitious for high scores. It was so

near the border line between fall and winter that many of

the specimens showed wintery imperfections, eflects of frosty

feed, milk of strippers, or other defects incident to the cattle

not being fully settled on a winter basis of food and other

conditions.
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On the point of flavor (45 1

40 was scored by
39 was scored by
38 was scored by
37 was scored by
3G was scored by
35 was scored by

34 was scored by

33 was scored by

32 was scored by
31 was scored by
30 and below was scored by

eing perfect) :
—

4

9

63

Twenty-five were perfect as to " grain," and thirty-eight

were cut from one-half to five points.

Nineteen were perfect in color, and forty-four were cut

from one-half to five points.

Only thirteen were imperfect in salt.

Thirty-two were perfect as to package.

After the exhibition, most of the samples were analyzed.

The water content ranged from 7.20 to 15.80 per cent.

6 samples had below 9 per cent of moisture.

8 samples had between

17 samples had between

13 samples had between

8 samples had

.

9 and 10 per cent of moisture.

10 and 11 per cent of moisture.

11 and 12 per cent of moisture.

12 per cent or over of moisture.

The amount of salt ranged from 1.40 to 6.95 per cent.

The amount of casein ranged from .49 to 8.24. The

sample having the extraordinary amount of 8.24 per cent of

casein was terribly rancid. Thirty-six of the fifty-two

samples had less than 1 per cent of casein.

The amount of butter fat in the samples analyzed ranged

from 79 per cent to 88.90.

3 samples had from 79 to 80 per cent.

2 samples had from

1 sample had

6 samples had from

5 samples had from

G samples had from

10 samples had from

8 samples had from

8 samples had from

3 samples had

80 to 81 per cent.

81.40 per cent.

82 to 83 per cent.

83 to 84 per cent.

84 to 85 per cent.

85 to 86 jjer cent.

86 to 87 per cent.

87 to 88 per cent.

88 per cent and above.

52
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Tests of Milk and Cream.

During the year three hundred and .six samples of whole

milk, cream, buttermilk and skim-milk have been tested for

the amount of butter fat they contained, using the Babcock

milk tester. Many of these tests have been made at public

meetings, as an object lesson on the varying quality of milk.

The following is the result from testing the milk of individual

cows :
—

rer Cent
of Fat.

1.80

2AQ
2.60

2.80

3.00

3.20 to 3.40

3.40 to 3.60

,60 to 3.80

.80 to 4.00

.00 to 4.20

.20 to 4.40

.40 to 4.60

4.60 to 4.80

4.80 to 5.00

5.00 to 5.20

Per Cent
of the Tests.

1

2

1

0.5

2

4

9

7

10

9

7

6

6

10

6

Per Cent
of Fat.
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from a can which had been standing four hours, milk from

the top tested 5.40 per cent of fat and from the bottom 4.80.

The bottom of a can from which the top had been poured as

needed for domestic use tested only 1.60 per cent of fat.

Several specimens of strippings tested from 8.20 to 14 per

cent ; and samples from the first of several milkings went as

low as 1.20 per cent of fat.

Sixty-four per cent of the samples of individual milk stood

between 3.40 and 5 per cent of fat, and 85 per cent of the

samples were unquestionably above the standard of 13 per

cent of total solids.

In the case of herd milk the extremes of 2.80 and 5.80

lead us to point to them as object lessons of the tendency of

breeding for a definite purpose, to wit, in the one case

quantity and in the other quality. One represents the ten-

dency in producing sale milk for a city market, and the other

the result of producing milk for a butter or cream trade.

With such contradictory motives influencing the producer,

the importance of some standard for the protection of the

consumer is evident.

The specimens of cream tested showed an amount of butter

fat ranging from 10. GO per cent to 42 per cent. With the

increasing demand for cream by the city trade, it is apparent

from the above range that the door is open for much dis-

honesty. A legal standard— as in the case of milk— may
become necessary. But much better would be the introduc-

tion of the system of selling on quality, the producer or

dealer guaranteeing on the label of the bottle or can a certain

per cent of richness. The extreme figures given above are

outside the ordinary limits ; the majority of the samples

tested between 15 and 20 per cent. Minnesota has a law

l)rohibiting the sale of any cream having less than 20 per

cent of fat.

Samples of buttermilk tested ranged from 2.80 per cent of

fat to a mere trace, hardly measurable by the Babcock tester.

Over two-thirds of the samples had .20 per cent or under.

Samples of skim-milk ranged from 2.60 per cent of fat to an

immeasurable trace. Over half were .10 per cent or below.

In the above cases of skim-milk and buttermilk where too

great an amount of fat was going to waste, the educational

work of the Bureau was of sood service.
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Milk Standard.

The question of the milk standard was before the last

Legislature, and the House passed an act to reduce the

standard, but it was killed in the Senate. The Massachusetts

standard of 13 per cent is higher than that of a majority of"

the States. But is not higher than an average of the analy-

ses of many thousands of samples of milk in all parts of the

country. But an average implies that there may be quite a

considerable number of cows which do not come up to the

mark, and possibly much trouble and loss would result if the

law were to be literally enforced. But laws are not enforced

in such a manner. Courts will not entertain cases in which

the evidence is not positive enough to render conviction

reasonably certain. A shrewd lawyer, sharp at cross-

questioning, may throw a little uncertainty on a chemical

analysis within narrow limits. No man could be convicted

whose milk analyzed 12.99 per cent of solids, nor 12.90.

The analysis must show a result enough below the standard

to convince the court beyond a reasonable doubt that the

milk was adulterated actually or constructively. But this

leeway lets in so many more herds that it reduces very

materially the possibility of oppression. If, however, the

legal standard should be reduced, in the practical operation

of the law the minimum for standard milk Avould be conse-

quently reduced. Many plausible arguments can be adduced

against an arbitrary statute standard, and possibly in the

future it will l)e so modified that all milk will be sold on a

guarantee of actual quality. But that time is not yet ; and

the practical question for consideration is, whether under

existing conditions the advantages of the present standard do

not more than offset the evils. The present law and its

efficient enforcement— so far as Boston is concerned—
means more confidence on the part of the consuming public,

and hence a greater consumption. If the standard Avere

lowered, it is more than probalile that much milk would be

correspondingly extended so as to bring it down to the

standard, thereby increasing the surplus just so much, while

popular confidence might l)e correspondingly weakened and

.the demand decreased.
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Supreme Court Oleomargarine Decisions.

The Statute of 1891, chapter 58, which makes a distinction

between oleomargarine which is an imitation of yellow butter and

that which is not, and whicli statute is directed only towards

oleomargarine of the former class, is not repealed by the Statute

of 1891, chapter 412, section 1, which is directed to the distinct

fraud of selling or offering to persons calling for butter something

besides butter. The fact that two statutes, similar in tlieir nature

and purpose, were both passed at the same session of the Legis-

lature, and took effect on the same day, is strong evidence that

they were intended to stand togetlier.

The enactment of a statute which forbids the manufacture and

sale of oleomargarine which is made in imitation of yellow butter,

though such oleomargarine has been imported from another State,

is a valid exercise of the police power which remains in the several

States, and it is not in violation of the constitutional provision

giving to Congress the power to regulate commerce among the

several States. (Commonwealth v. Huntley et al. ; Benjamin A.

Plumley's case, 15G INIass. 236.)

The Statute of 1886, chapter 317, section 4, requires that every

person who conveys oleomargarine or butterine in carriages, or

otherwise, for the purpose of selling the same in any city or town,

shall be licensed by the inspectors of milk of such city or town to

sell the same within the limits thereof. But the remainder of the

section makes it clear that it was intended to apply only to sales

from carriages or other vehicles. As the present complaint has

no allegation that the defendant carried or exposed the articles in

a carriage or other vehicle, it could not be sustained as a com-

plaint under the Statute of 1886, chapter 317, section 4, and we

consider it as based upon the Public Statutes, chapter 68, section

16. So considered, it cannot be sustained. Oleomargarine and

butterine are provisions. The word includes all articles of food.

The articles with which it is charged the defendant went about,

and exposed and sold, are, therefore, included among those which

any person may go about selling or exposing for sale under the

authority of the Public Statutes, chapter 68, section 1 ; and the

acts charged are not prohibited by the Public Statutes, chapter 68,

section 16. (Commonwealth v. Button, 157 Mass. 392.)

A complaint on the Statute of 1886, chapter 317, section 1,

charging the defendant with selling imitation butter at retail

without a descriptive wrapper, need not allege that the sale was
actually made by the defendant's agent. At the trial of such a

complaint there was evidence that the sale was made by the
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defendant's agent, acting within the scope of his employment, and

that he was supplied with wrappers properly marked for covering

the article sold ; and the presiding judge refused to instruct the

jury, as requested by the defendant, that, if the agent's failure to

use the wrappers was the result of inadvertence on his part, and

not intentional, the jury would not be justified in convicting the

defendant. Held, that the defendant had no ground of exception.

(Commonwealth v. Gray, 150 Mass. 327.)

The defendant had for sale in his provision store oleomargarine

colored in imitation of yellow butter. It was in a closed and cov-

ered refrigerator, and could not be seen by customers, but there

was in the store a sign to the effect that oleomargarine was sold

there. Upon the occasion to which the complaint relates none of

the substance was sold or produced to view, except that a sample

was taken from the refrigerator by an agent of an official inspector.

The defendant was found guilty in the superior court. The

supreme court ordered the verdict set aside, for the following

reason : The case turns upon the meaning of the words " expose

for sale " in the statute under which the complaint was drawn.

The purpose of the statute is to prevent deception in the manu-

facture and sale of imitation butter, and the statute provides that

no person " shall Vender or manufacture, sell, offer for sale, expose

for sale or have in his possession with intent to sell " certain

articles. The phrase to be construed is perhaps susceptible of

more than one meaning. Whenever goods are placed for conven-

ient delivery upon expected sales they are put out and in one

sense exposed for sale, whether visible to customers or not. But

in our opinion the words are not so used in the statute under con-

sideration. The prohibited articles are designed and adapted to

deceive the eye ; and, because their appearance is likely to induce

those who see them to buy them as the genuine butter of which

they are in imitation, there is special reason for prohibiting their

exposure to view. The language is so full that it is not necessary

to give it a strained construction in order to make the statute

effective. Offering to sell, and having in possession with intent

to sell, are likewise prohibited in the same clause and under the

same penalty, so that it is easy for the pleader to select language

which describes the offence with reasonable accuracy. Similar

words are used in the statutes relating to milk and to intoxicating

liquors ; but as in such cases the charge of exposing for sale is

uniformly joined with that of illegal keeping, and as such a com-

plaint charges but one offence and is supported by proof of either

act (Commonwealth ?;. Nichols, 10 Allen, 199; Commonwealths.

Dolan, 121 Mass. 374), it has not been necessary for this Court to
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•construe the phrase. Some of the decisions, however, intimate

more or less clearly that in the statutes concerning liquors it means

"expose to view." (Commonwealth ^;. McCue, 121 Mass. 358;

Commonwealth v. Atkins, 136 Mass. 160.)

Under the English statute (50 and 51 Vict, C. 29, S. 4) it has

been held that margarine kept for sale upon the counter of a shop,

but behind a screen hiding it from the view of the customers, is

not exposed for sale (Crane v. Lawrence, L. R. 25 Q. B. D. 152) ;

and that parcels of margarine placed upon a counter or shelf, in

view of customers, are exposed for sale, although so wrapped in

paper that the margarine cannot be seen, (Wheat v. Brown, 1

Q. B. D. 1892, 418.)

Whether, if the defendant had kept the prohibited article in

closed tubs or in paper, so that the packages were visible as articles

of merchandise on sale in his store, although the oleomargarine

itself could not be seen, he would thereby have exposed it for sale,

we do not decide. The contention that the article was not pro-

hibited because it was in imitation of artificially colored butter, as

well as of genuine butter, at its best needs no consideration.

(Commonwealth?;. Byrnes, Suffolk, ss., 158 Mass. 172.)

The statute requires a placard to be placed " on both sides" of

the vehicle. The defendant's wagon was a covered one, with the

front and rear ends open. On the inside of the cover on each side

was a placard, in form and size such as the statute requires.

These placards could be seen from the front and rear of the wagon

but could not be seen from the sides thereof. There were no

placards on the outer sides of the wagon. The supreme court

said :
" We are of opinion that placing the placards on the inside

of the cover of the wagon was a mere device to evade the manifest

intent of the Legislature."

The defendant also contended that the commissioner of internal

revenue has made certain regulations which require the place of

business of a person intending to sell oleomargarine to be stated,

and that the license issued to him states the place ; and it stated

that selling from a wagon is not allowed. Hence it was argued

that, as our statute compels a man to do that which is illegal and

criminal under the federal law, our statute is unconstitutional and

void.

The court said :
" There are several answers to this argument.

The regulations of the commissioner of internal revenue are not

made part of the report in this case ; and we cannot assume the

facts to be as stated by the defendant. There is nothing in the

act of Aug. 2, 1886, which is inconsistent with our law. The

authority given to the conunissioner of internal revenue to make
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all needful regulations for the carrying into effect of the act does

not authorize the imposition of a penalty by a regulation where

none is imposed by the act. (United States v. Eaton, 12 Sup. Ct,

Rep. 764.) If the defendant had a license under the act of Aug.

2, 1886, and has paid a tax, this affords him no immunity. Sec-

tion 3 of that act, by incorporating section 3,243 of the U. S.

Revised Statutes into it, expressly repels the inference that the

payment of such a tax will legalize the traffic, and implies that the

prohibition or regulation of such traffic by State legislation is per-

missible." (State V. Newton, 21 Vroom, 534 ; Commonwealth v.

Crane, Suffolk, ss., March, 1893, 158 Mass. 218.)

The Statute of 1891, chapter 412, section 5, requires every per-

son who furnishes, or causes to be furnished, to a guest in a

restaurant or a hotel, or at a lunch counter, oleomargarine or

butterine in the 'place or stead of butter, to notify him that the

substance furnished is not butter. The defendant was the pro-

prietor of a restaurant at which oleomargarine was furnished to

one Quinn, in the place or stead of butter. No oral notice was

given to him. There were signs in conspicuous places in the

restaurant bearing the words, " Butterine used only here," and on

the tables were bills of fare on which were printed the words,

" Only fine butterine used here ;

" but Quinn saw neither of the

signs, and did not examine the bill of fare, and so had no actual

notice that the substance furnished him was not butter. Upon
these facts the jury returned a verdict of guilty ; the defendant

excepted and the supreme court overruled the exception, saying i

"If he had read the signs, or the statement printed on the bill of

fare, he would have had sufficient notice ; for, if knowledge that,

the substance furnished is not butter is in any way effectually

communicated to the guest, the law is complied with. The

statute does not require a distinct statement, either oral or written,,

to be given to each guest on every occasion when he is furnished

with oleomargarine or butterine in the place or stead of butter, but

is satisfied if, by any act of the person who furnishes it or causes

it to be so furnished, the guest is made aware of the fact that the

substance furnished is not butter." (Commonwealth v. Stewart,

Suffolk, ss., May, 1893, 159 Mass. 113.)

Dealers in oleomargarine in this Commonwealth may often re-

ceive packages of oleomargarine from manufactories in other

States marked according to the laws of the United States and

not according to the laws of this Commonwealth. If, on receiving

such packages, they store them with the intention of marking them

as required by our statutes before they either expose them for sale,

or sell them or intend to sell them, there is no violation of our laws.
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It was a question of fact, then, whether the defendant had in his

possession, with intent to sell, packages of oleomargarine not marked

as required by cur statutes. The exceptions recite that " the tub

in question was not on the date of the offence alleged in the com-

plaint exposed for sale, nor was it so situated that it could be seen

by customers of the defendant ;
" and that " it also appeared from

the evidence that the defendant had bought said package for the

purpose and with the intention of selling the said oleomargarine

contained therein at retail in said store, but that he did not intend

to sell the oleomargarine contained in this tub, or expose the same

for sale until the marks had been examined, and if not marked in

accordance with law to mark the tub before opening the same."

Taking these facts to be true, we are of opinion that the jury

were not warranted in finding the defendant guilty. They show

that the defendant had no intention of selling ttfe oleomargarine

in the form which it was in, but was storing it with the intention

of properly marking the package, if it was not already properly

marked, before he offered the oleomargarine for sale or intended

to sell it. Under complaints for keeping intoxicating liquor with

intent unlawfully to sell it, the intent is a question of fact to be

proved (Commonwealth v. Ham, 150 Mass. 122) ;
but because of

the absolute prohibition against selling without a license, the intent

to sell may be often inferred from facts which would not warrant

the inference of an intent to sell other merchandise in the form in

which it was found, when defendant had a right to sell it if it was

properly marked, and had the right to so mark it after receiving it

and before he exposed it for sale or intended to sell it. Common-

wealth V. Mills, Bristol, ss., November, 1892, 157 Mass. 405.)

The only contention iiiade in the argument before this court on

the motion to quash the complaint is that the complaint should

have been made by an inspector of milk or by the treasurer of the

town in which the offence was committed. The Legislature has

prohibited unqualifiedly the sale, exposing for sale, or having in

possession with intent to sell, oleomargarine, except under certain

conditions ; and it is to be presumed that it has done this to pro-

mote the welfare generally of the inhabitants of the Common-

Avealth. (See Statute of 1890, chapter 440, section 57 ;
Statute of

1890, chapter 416, section 1.) But it is not to be inferred that

the Legislature, merely by making it the duty of certain officers,

to enforce penal laws of general application, intended that the

enforcement should be dependent upon the discretion of these

officers. The motion to quash the complaint Avas rightly over-

ruled. (Commonwealth v. McDonnell, Bristol, ss., November,

1892, 157 Mass. 407.)
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Oleomargarine was exposed for sale in the original package,

namely, a tub, the top of the cover of which had been duly marked,

as well as the side and bottom, but from which the cover had been

removed, disclosing the superficial surface of the oleomargarine

without any mark. Held, that the terms of the Statute of 1886,

chapter 317, section 1, had been complied with. (Commonwealth

V. Bean, 148 Mass. 172.)

Supreme Court Milk Decisions.

The fact that a collector of samples makes a purchase of milk in

a restaurant and retains a portion thereof for analysis, without dis-

closing that he is such a collector, and without giving to the person

from whom it was purchased an opportunity to ask for a sealed

sample, will not render evidence incompetent to show that the milk

so purchased was below the legal standard. (Commonwealth v.

Coleman.)

The provisions of section 2, chapter 318, Statute of 1886, apply

to the keeper of a hotel who supplies milk to his guests to be drunk

by them on the premises.

A principal is responsible under the statute for a sale made by

his servant, although he was not present, and did not consent to or

know of the particular sale, the servant not acting in violation of

orders. (Commonwealth v. Vieth, 155 Mass.)

Under the Public Statutes, chapter 57, section 5, as amended

by the Statutes of 1886, chapter 318, section 2, relating to the

adulteration of " milk," it is equally an offence to have in one's

possession skimmed milk containing a foreign substance with intent

unlawfully to sell the same. (Commonwealth v. Wetherbee,

155 Mass.)

On a complaint for the sale of milk not of good standard quality,

evidence ihat the milk was delivered under a special contract is

immaterial.

If a buyer of milk takes a portion to a milk inspector, the latter

may testify on the trial of such a complaint as to the results of his

analysis. (Commonwealth v. Holt, 146 Mass. 38.)

At the trial of a complaint, on the Statute of 1886, chapter 318,

section 2, for selling milk not of the standard quality, there being

evidence that the milk was skimmed milk, and sold from a measure

duly marked, the jury were instructed that the defendant would be

liable unless he sold the milk not as pure milk, but as skimmed

milk, and, further, that he would be liable unless the buyer had

notice or knowledge that the milk was skimmed milk. Held, that

the instruction was erroneous. (Commonwealth v. Smith, 149

Mass. 9.)



25(3 BOARD OF AGRICULTURE. [Pub. Doc,

Dennis J. Quinn, a duly appointed agent of the Boston inspector

of milk, purchased a half-pint of cream, which was delivered to-

said Quinn by the defendant. The analysis of said substance so

sold and delivered as cream showed that it contained an added

foreign substance, to wit, boracic acid, a compound of boron.

The jury returned a verdict of guilty, and defendant excepted.

The Supreme Court overruled the exception, saying: "The word

milk in the Public Statutes, chapter 57, ' of the inspection and sale

of milk,' is shown by section 7 to include milk from which no part

of the cream has been removed ; and we are of the opinion that it

is used as a general name, and in a sense broad enough to include

cream. The offence under section 5, of having in one's possession,

with intent to sell, milk to which a foreign substance has been

added, is committed by having, with that intent, cream to which

boracic acid has been added." (Commonwealth v. Gordon, Suffolk,

ss., April, 1893.)

Public Statutes, chapter 57, section 2, so far as it authorizes

inspectors of milk to enter all carriages used in the conveyance of

milk, and, whenever they have reason to believe any milk found

therein is adulterated, to take specimens thereof for the purpose

of analyzing or otherwise satisfactorily testing the same, is consti-

tutional. (Commonwealth ^>. Carter, 132 JSIass., 12.)

1. A person may be convicted of selling adulterated milk,

under Public Statutes, chapter 57, section 5, although he did not

know it to be adulterated ; and an averment in tlie indictment that

he had such knowledge may be rejected as surplusage.

2. It is not necessary in such indictment to aver that the milk

was cow's milk.

3. An indictment alleging a sale of adulterated milk to a.

woman is not defeated by proof that she was married and was

acting as agent for her husband, if the seller had no notice,

express or implied, of these facts.

4. An indictment under Public Statutes, chapter 57, section 5,

which charges that the defendant sold a certain quantity of

"adulterated milk, to which a large quantity— that is to say,

four quarts— of water had been added," is not bad for duplicity.

(Commonwealth v. Farren, 9 Allen, 489.)

1. An indictment which alleges that the defendant "did

unlawfully keep, offer for sale, and sell" adulterated milk, charges

but one offence.

2. In support of such indictment, one who in a great many
instances has used a lactometer for the purpose of testing the

quality and the purity of milk may testify to the result of an

experiment made by him with the same lactometer upon the milk
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in question, although no evidence is offered as to the character of

the instrument. (Commonwealth v. Nichols, 10 Allen, 199.)

At the trial of an indictment on Public Statutes, chapter 57,

section 5 (Statute of 18G8, chapter 263), for selling " adulterated

milk, there was evidence that the defendant [who was a son of the

owner of a milk route] , with a companion who was in the same

employment with himself, knowingly adulterated milk on its way

for distribution to his father's customers, and then having charge,

with his companion, of its distribution from the wagon on which

it was conveyed upon the route, caused a can of it to be delivered

to one of the customers by the hand of his companion. Held,

that he had no ground of exception to instructions to the jury
;

that in the absence of proof of any previous contract to supply milk

to the customer, the delivery might be deemed an act of sale ; nor

to an instruction framed on a supposition that the jury might find

that he was in the employment of his father, although there was

no averment in the indictment to that effect." (Commonwealth

V. Haynes, 107 Mass., 194.)

A person may be convicted of selling adulterated milk, upon a

complaint under Public Statutes, chapter 57, section 5 (Statute

of 1880, chapter 209, section 3), without allegation or proof that

he knew it to be adulterated. (Commonwealth v. Evans, 133

Mass., 11.)

A complaint, under Public Statutes, chapter 57, section 5, alleg-

ing that the defendant, at a time and place named, had in his

possession a certain quantity, to wit, one pint of adulterated

milk, containing less than. thirteen per cent of milk solids, with

intent then and there unlawfully to sell the same, is sufficient,

without further alleging that the milk was analyzed and found on

analysis to contain less than thirteen per cent of milk solids. At
the trial of a complaint, under Public Statutes, chapter 57, section

5, alleging that the defendant had in his possession adulterated

milk, to wit, milk containing less than thirteen per cent of milk

solids, with intent to sell the same, it is immaterial in what man-

ner the quantity of milk solids has been reduced below thirteen

per cent, if the intent is to sell the milk as pure milk, and not as

skimmed milk. (Commonwealth v. Bowers, 140 Mass., 483.)

Public Statutes, chapter 57, section 9 (Statute of 1880, chapter

209, section 8), providing that "in all prosecutions under this

act," for selling adulterated milk, "if the milk shall be shown
upon analysis to contain more than eighty-seven per centum of

watery fluid, or to contain less tlian thirteen per centum of milk

solids, it shall be deemed for the purpose of this act to be

adulterated," is constitutional. (Commonwealth v. Evans, 132

Mass., 11.)
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A complaint, under the Public Statutes, chapter 57, sections 5,

9, alleging that the defendant, at a time and place named, had in

his custody and possession a certain quantity, to wit, one pint, of

adulterated milk, to wit, milk then and there containing less than

thirteen per cent of milk solids, with intent then and there unlaw-

fully to sell the same, is sufficient. (Commonwealth v. Keenan,

139 Mass., 193.)

The Public Statutes, chapter 57, section 10, do not prohibit auy

person not au inspector of milk from making a complaint for a

violation of the provisions of the chapter.

A complaint, under the Public Statutes, chapter 57, section 5,

alleging that the defendant sold one pint of adulterated milk, to

wit, milk containing less than thirteen per cent of milk solids, is

not supported by proof that he sold the milk as skimmed milk out

of a tank marked as required by section 7, although the milk was

watered.

A complaint under Public Statutes, chapter 57, section 5, alleg-

ing a sale of adulterated milk, to wit, milk containing less than

thirteen per cent of milk solids, is supported by proof of a sale

of milk which, by the removal of a part of the cream, has been

reduced in solids below thirteen per cent, unless the milk was

sold as skimmed milk, and out of a vessel, can or package marked

as required by section 7 ; and it is not necessary that a complaint

charging such an offence should be drawn under section 6. (Com-

monwealth V. Tobias, 141 Mass., 129.)

At the trial of an indictment on Public Statutes, chapter 57, sec-

tion 5, charging the defendant with having adulterated milk in his

possession, with intent unlawfully to sell the same, an analyst in

the employ of the inspector of milk may testify to the result of his

analysis of the milk taken from the defendant from memory,

using a memorandum made by him at the time of analysis to

refresh his memory, without further proof that the requirements of

the Public Statutes, chapter 57, section 2, as amended by the

Statute of 1884, chapter 310, section 3, have been complied with.

(Commonwealth v. Spear, 143 Mass. 172.)

At a trial of an indictment on the Public Statutes, section 5,

charging the defendant with having adulterated milk in his posses-

sion, with intent to unlawfully sell the same, an anal3^st in the

employ of the inspector of milk, who analyzed the milk taken

from the defendant, testified that he reserved a portion of the milk

so taken, by putting it into a bottle, which he corked and sealed.

A chemist, to whom the analyst delivered the portion of the milk

so reserved, testified, for the defendant, that the bottle was not

sealed. The defendant asked the judge to rule that, if the bottle
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was corked only, it was not a compliance witli the requirement of

the Statutes of 1884, chapter 310, section 4, as to the sealing of

such reserved portion. The judge declined so to rule, and in-

structed the jury that they might consider the evidence as bearing

upon the credibility of the government witness. Helcl^ that the

defendant had no ground of exception.

If, at the trial of an indictment on the Public Statutes, chapter

57, section 5, charging the defendant with having adulterated milk

in his possession, with intent to unlawfully sell the same, an analyst

in the employ of the inspector of milk of a city testifies that he added,

for the purpose of preserving it, a few drops of carbolic acid to the

sample reserved from milk delivered to him for analysis, it is a

question of fact for the jury whether the reservation of the sample

was in accordance with the requirement of the Statute of 1884,

chapter 310, section 4. (Commonwealth v. Spear, 143 Mass. 172.)

At the trial of a complaint, under Public Statutes, chapter 57,

section 5, alleging that the defendant had in his possession adul-

terated milk, with intent unlawfully to sell the same, the evidence

showed that a wagon with the defendant's name and number on it

was standing upon a public street in a city at an early hour in the

morning; that the defendant's servant was on the wagon, and

there were several eight-quart cans in the wagon ; that a collector

of samples in the employ of the inspector of milk for the city took

a sample of milk from one of the cans, which was not marked
" skimmed milk," and that an analysis of the milk taken showed
that it was below the legal standard. Held, that there was evi-

dence of an intent on the part of the defendant to sell the milk,

which was properly submitted to the jury. (Commonwealth v.

Smith, 143 Mass. 169.)

A complaint on the Statute of 1886, chapter 318, section 2,

alleging that on the first day of July, 1886, the defendant had in

his possession "one pint of milk not of good standard quality,

that is to say, milk containing less than thirteen per cent of milk

solids, with intent then and there unlawfully to sell the same
within this Commonwealth," is sufficient, without negativing the

exception of the months of May and June.

The Statute of 1885, chapter 352, section 6, provides that sec-

tion 9 of the Public Statutes, chapter 57 (which relates to the sale

of adulterated milk), "is hereby amended so as to read as fol-

lows." The Statute of 1886, chapter 318, section 2, provides

that section 9 of the Public Statutes, chapter 57, " is hereby

amended so as to read as follows." In each section, after the

words quoted, there follows a sentence which covers the whole

subject of the original section. Held, that the Statute of 1886,

chapter 318, section 2, was a valid enactment.



2G0 BOARD OF AGRICULTURE. [Pub. Doc.

The Statute of 1884, chapter 310, section 4, providing for the

reservation and sealing, before commencing the analysis, of a por-

tion of the sample of milk taken for analysis, is impliedly repealed

by the Statute of 1886, chapter 318, sections 1 and 3. (Common-

wealth V. Kenneson, 143 Mass. 418.)

The Statute of 1885, chapter 352, section 8, provides that no

person shall sell, or have in his possession with intent to sell,

skimmed milk below a certain standard, and enacts that whoever

violates the provisions of this section shall be punished by the

penalties provided in the Public Statutes, chapter 57, section 5.

Heldj on a complaint made under the Statute of 1885, chapter

352, section 8, for an offence committed after the Statute of 1886,

chapter 318, section 2, took effect, that, even if the last-named

statute repealed by implication the Public Statutes, chapter 57,

section 5, the complaint could be maintained. (Commonwealth v.

Kendall, 144 Mass. 357.)

Placing was upon the top of the cork in a bottle containing a

portion reserved from a sample of milk taken for analysis, and not

extending the wax over the mouth of the bottle and thus rendering

the bottle air tight, is not a sufficient compliance with the require-

ment of the Statute of 1884, chapter 310, section 4, that such

reserved portion shall be "sealed." (Commonwealth v. Lock-

hardt, 144 Mass, 132.)

An indictment on the Statute of 1886, chapter 318, section 2,

alleging that the defendant had in his " possession milk to which

a certain foreign substance had been added, to wit, anuatto color-

ing matter," with intent unlawfully to sell the same, is sufficient

without naming the quantity. Evidence offered at the trial of such

an indictment as to two samples of milk taken from the defend-

ant's possession at substantially the same time is competent, and

the government cannot be required at the same time of the offer, if

ever, to elect which sample it will rely on. The addition of the

annatto coloring matter, whether injurious to health or not, is pun-

ishable under the statute. Evidence that the " milk was of low

grade " is competent, although it may tend to prove another

offence. (Commonwealth v. Schaffner, 146 Mass. 512.)

An averment in a complaint under the milk acts, that the

defendants were " partners," is mere surplusage, and need not be

proved. On such a complaint, evidence that the defendant was

on a wagon with a license number on it, and containing milk cans,

from one of which was taken adulterated milk, is competent on the

issue that he was in possession of the milk to sell it. (Common-

wealth V. Rowell, 146 Mass. 128.)
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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.

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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REPORT

State Board of Agriculture

ON THE AVORK OP

EXTEEMINATION OF THE GYPSY MOTH.
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To the Senate and House of Representatives of the Commonwealth of

Massachusetts.

I have the honor to present herewith to the General Court

the report of the gypsy moth committee of the State Board

of Agriculture to said Board, and the reports of the director

of field work and the entomological advisor to said committee

as the report of the State Board of Agriculture on the exter-

mination of the gypsy moth ; the statement of receipts and

expenditures and the recommendations 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 recommendations and suggestions.

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

Boston, Jan. 10, 1894.

[264]



To the Massachusetts State Board of Agriculture.

In accordance with the provisions of law, the gypsy moth

committee of the State Board of Agriculture presents the

report of expenditures and work performed in the endeavor

*'to prevent the spreading and to secure the extermination

of the Ocneria clispar, or gypsy moth, in this Common-
wealth."

The presence of this insect pest was first brought to public

notice in June, 18<S9. The Legislature of 1890 authorized

the Governor to appoint a commission to take the matter in

charge and appropriated $25,000 to carry on the work. Sub-

sequently the same Legislature made an additional appro-

priation of the same amount. A commission was appointed

and carried on the work until Feb. 15, 1891, when it was

superseded by a new commission consisting of the Secretary

and two members of the State Board of Agriculture. This

commission commenced operations in March, 1891. An act

of the Legislature approved April 17, 1891, transferred the

work and all unexpended funds in the hands of the commis-

sion to the State Board of Agriculture, authorizing said

Board to '
' exercise all the duties and powers " thus con-

ferred upon it " by and through its Secretary and such mem-
bers of said Board as it may designate and appoint " for the

purpose. There remained of the amount appropriated for

the work in 1890 nearly $25,000, and the Legislature of 1891

appropriated $50,000 in addition to this sum.

The task ffiven the Board of Ao-riculture by the Leoislature

was to prevent the spreading and to secure the extermi-

nation of the gypsy moth. At that time the moth was

supposed to be confined to Medford, Maiden, Arlington,

Everett and Chelsea, with the exception of a few colonies

in North Cambridge and Somerville, one in Winchester and

one in Belmont. With funds available amountinof to about

$75,000, the task of determining the boundaries of the

region occupied l)y the moth Avas begun. Beginning at

[265]
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Medford a search was made which extended through forty-

two towns and cities and resulted in finding the moth in

thirty townships. This search occupied the entire season, and

l)y it the fact was determined that the insect had spread into

most of the outer towns within the few previous years.

It was proved by the experience of 1891 that spraying

with known insecticides would never bring about exter-

mination, and other means of destruction were tried. During

the season the motlis were reduced 90 per cent, in numbers.

In 1892 the committee asked for and received an appro-

priation of $75,000. During that year the infested towns

were inspected as carefully as possible and fifty-three towns

outside the infested region were visited, but no moths were

found in any of the latter. During this season the moth

was exterminated from hundreds of localities, several towns

were nearly cleared of them, and the numbers of the moth

were again greatly reduced.

In the summer of 1892 a means of trapping the cater-

pillars was put into extensive use. Bands of burlap were

placed about the infested trees and those near by. As these

bands were frequently visited to kill the moths found under

them, new colonies were discovered, requiring further band-

ing, and it soon became evident that the force of men would

have to be increased in order properly to attend the traps

and inspect the region round about them. The lessening

numbers of the moth increased the work of inspection and

made it more arduous. The great increase in the number

of trees burlapped necessitated a larger force of men for the

frequent examinations which were necessary if the largest

possible advantage from the work was to be attained. These

unexpected conditions greatly increased expenses and the

appropriation for 1892 was found inadequate. That careful

inspection of the infested territory which is so necessary to

the successful completion of the labors of the Department

could not be carried on in the winter of 1892-93 owing to

lack of means. The few men employed were busied in

cleaning up infested localities while awaiting an appropriation

for the work of the season.

In January, 1893, a careful estimate was made of the

amount of money which would be required to inspect the
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known infested territory and the towns immediately outside

of it, and to do all the effective work possible in one year

towards the extermination of the moth, and an appropriation

of $1(35,000 was asked for. An appropriation of $100,000
was made by the Legislature and approved April 12,

1893. While the work was suspended awaiting the appro-

priation several of the best and most experienced men left

the employ of the committee for other situations, thus

greatly reducing the efficiency of the force. By reason of

this delay also, at least six weeks of the best working time

of the year passed ])y unutilized. It was evident that with

an appropriation more than one-third smaller than that

deemed necessary by the committee, some parts of the field

would have to be (to a certain extent) neglected that other

parts might be cleared. It was then decided not to attempt

to exterminate the moth from the central towns in 1<S93, but

to hold them in check there and, if possible, destroy those

in the outer towns, thus reducing the area to be worked
thereafter. In pursuance of this plan a large part of the

force was distributed in the peripheral towns. A sufficient

number of men were stationed in each town to do all that

could be done to advantage towards securino^ there the

extermination of the moth as speedily as possible.

A large amount of money was spent in inspection or search-

ing the towns just outside the limit within which the moth
had been already found. Many points in this territory had

been quite as much exposed to the possible introduction of

the moth as some localities where it was known to exist. It

was also imperative that all the territory in the towns but

little infested should be thoroughly gone over. While this

work did not directly operate to reduce the number of moths,

the information tlius obtained was al)solutely necessary to

enable the director to work intelligently on the whole prob-

lem of extermination. Nearly $13,000 was expended in

this work of searching. Only three colonies were found in

the outside territory, and all but one of them are in close

proximity to the boundaries of infested towns. The effort at

extermination in the outside towns has, we believe, been

quite successful, and the territory for future work other

than inspection has thereby been materially reduced. The
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condition of the worst infested territory is believed to be

better than it was one 3'ear ago, notwithstanding the fact

that lack of funds obliged the committee to reduce the

amount of work done there to the minimum.

The plan proposed last year and submitted to the Legis-

lature, with request for an appropriation of $165,000, con-

templated the employment of a sufficient force to do all that

it was thought would contribute toward extermination in all

the infested territory. With only about sixty per cent, of the

appropriation asked for, only sixt}^ per cent, of the work con-

templated could be done, and as the plan could not l)e com-

pletely carried out, the season's work in many places is

necessarily left in an unfinished condition. This condition

will necessitate a larger expenditure next season to complete

the work than would have been necessary while it was in

hand the past season. The committee believe that the

economical continuation of the effort to exterminate demands

that all the work possible tending to the end in view should

be done at once. The sooner the work is reduced to a

simple work of inspection the sooner can the amount of the

appropriations be safely reduced. The sum asked for last

year can, we believe, be economically applied during the

coming year, and we therefore recommend that $165,000 be

appropriated for the work of the ensuing year.

It will be remembered that the Legislature of 1893 by

Tesolve requested " the Senators and Representatives from

the Commonwealth in the Congress of the United States to

urge upon Congress the necessity of prompt and vigorous

action to exterminate said pest (gypsy moth) , and to use

their influence to secure from Congress an appropriation of

one hundred thousand dollars to assist the Commonwealth in

defraying the necessary expenses of the work." A commit-

tee Avas sent to Washington to assist in the matter l)y in-

terviewing the Secretary of Agriculture, the committees

on Agriculture and Appropriations. From what this com-

mittee could learn and from recent communications from the

Secretary of Agriculture, we are satisfied that no assistance

<3an, for the present at least, be expected from the general

government.

Early in the summer of 1893 five of the most experienced

entomologists of the neighboring States, holding important
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positions in experiment stations or State educational insti-

tutions, were invited to examine tlie worl?: of the committee

and make criticisms and suggestions. For their conclusions

and criticisms we refer to the report of the advising ento-

mologist of the committee, presented as a part of this report.

Plan or Work for 1894.

First in order we place the inspection of all territory

which it is thought may possibly be infested, together with

the inspection of a considerable territory outside the towns

known to be infested. The magnitude of this work is be-

yond the comprehension of the casual observer. Here is a

territory of four hundred square miles that should be most

carefully examined. In most parts of it every tree and

shrub, as well as the ledges and loose rubbish, must be care-

fully examined. That gone over last year must be as care-

fully examined again, for assurance must be made doubly

sure. If by any chance a single egg cluster has been over-

looked it must be found. It neglected it will be a centre

from which the pest will again spread, as a new conflagra-

tion will be likely to spread from a single neglected ember.

In this territory are about 12,000 acres of woodland which

may be more or less infested. It probably contains more

than 5,000,000 trees, besides the undergrowth. This

territory has not thus far had a tree-by-tree inspection on

account of lack of money. While this woodland must remain

a menace to the Avork until absolutely cleaned out or l)urned

up, the enormous expense of tree-to-tree examination and

the opposition of the people to destruction by fire has led

the committee to consider the possil)ility of other plans for

the woodland. Small areas here and there in the woodland

are known to be infested, while others may be. The trees

for some distance around these infested spots should be

burlapped and carefully watched, and the remaining portion

kept under surveillance for another year. Persistent efforts

have been made to find a feasible plan for dealing with this

forest problem. They should be continued with the hope

that a plan may be found b}^ which complete extermination

may be accomplished without the expensive or drastic

measures heretofore contemplated. If careful observation

shall prove that the insects have only taken possession of
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*imall areas in difterent parts of the wooded territorv, this

problem will be much simplilied.

BURLAPPING.

The experience of the past two years has proved to the

committee that burlapping is one of the most effective

methods of dealing with the gypsy moth ; bat to be effectual

it is necessary that a sufficient numl)er of men be employed

to examine all the burlaps daily and kill all the caterpillars

found under them. Lack of money has heretofore prevented

a daily examination of the burlaps in the territory most

centrally located and most thoroughly infested. The trees

in the immediate vicinity of all known infested localities

should 1)6 burlapped. This would include almost all the

trees in Maiden, Medford and Everett, and those in large

sections of Revere, Melrose, Arlington and several other

towns. The work of attending to the burlaps ceases at the

close of the caterpillar season, or about the first of Sep-

tember. From that date the men should be put to inspecting

and cleaning up known colonies until the leaves have fallen.

The entire force should be employed for the remainder of

the year in inspecting the whole territory. The work of

past years must be verified as well as the work of the last

reason.

If less than the sum recommended should be appropriated,

the committee would be obliged to limit the work done in the

most seriously infested and most central teri"itory to just

sufficient to prevent the insects from increasing there, and

employ the balance of the force that the appropriation would

warrant the committee in retaining, in inspecting or search-

ing the outside territory and cleaning up the outlying colonies.

The inspection must be done to prevent the spreading. The

amount that can be accomplished in the line of extermination

depends entirely upon the size of the appropriation.

If the work of destroying the gyps}' moth should noAV be

discontinued there would probably be very little damage

done for a year or two by the caterpillars. As a result of

the work already done the moths are now very rare except

in limited localities in the central towns of the infested

district. But they are scattered here and there over a large

part of this whole area, in small colonies such as started
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from the original importation liy Mr. Trouvelot in Medford.

Each of tliese colonies would gradually increase. The

growth and increase of each colony would be slow at first

and perhaps unnoticed. Year by year this increasing growth

would result, first, in damage at the originally infested

centres, and next in a gradual dissemination and extension

of the moth. New colonies would be formed and in a few

years' time great damage would be done in localities, as in

the past. Such damage would continue and increase in spite

of the eftbrts of individual citizens to prevent it, as was the

case in Medford during the few years before 1890. Then
would come the entire defoliation of trees, shrubs and all

vegetation, which would result in the destruction of fruit

and shade trees, the despoiling of gardens, small fruits and

shrubbery. In the meantime the moths would be spreading

into the woods. They would be gaining a foothold in public

parks, and extending out into towns never before infested.

As in the past, this condition of things would grow worse

year by year. During the spring and sunmier months

trees in our parks and })leasure grounds which are ordi-

narily covered and protected by their foliage would be

stripped and bare, their trunks and branches a mass of crawl -

ing caterpillars. Parks, roadsides, M'oodlands, oichards,

gardens, and, in fact, all portions of the infested area

where plants or trees grow would be invaded by hosts of

voracious caterpillars, which would be spinning down from

the trees in great numbers upon passing vehicles and upon
the persons of the inhabitants.

Experience has shown that where these caterpillars be-

come numerous they crawl in great numbers upon and into

the houses and buildings of all kinds ; in fact, they intrude

their disgusting presence everywhere. Wherever they be-

come most numerous, so that the foliage disappears and food

becomes scarce., the weaker are constantly dying, and the

stench from their decaying bodies is nauseating. Such has

been the condition where they were most numerous in the

past, notwithstanding the most strenuous efforts of indi-

viduals to check them. The dissemination of the moth over

this and adjoining States would probably not be so rapid as

that of some other noxious insects in the past. But experi-

ence has shown that it is likely to increase very rapidly
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wherever it has obtained a foothold, and that it will become
locally more destructive by reason, perhaps, of the com-

parative slowness of its dissemination. In the Old World
it has extended its range into tropical countries, and should

it extend into the Southern States it would probably be still

more destructive there than here, as the number of broods

produced annually usually increases in the long summer of

those latitudes. A conservative estimate made by Professor

Fernald places the probable annual damage which this insect

would do in Massachusetts alone, if allowed to spread, at

one million dollars.

To show what would be the probable condition in large

areas of territory in a few years, should the work cease, the

statements of residents of some of the localities which

suftered most from the ravages of the gypsy moth are pre-

sented as an appendix to this report. These are selected

from among sixty or more such statements in the possession

of the committee

.

A mass of information regarding the habits and natural

history of the insect has been obtained by the advising ento-

mologist and by the director and his assistants. Many
valuable facts regarding insect life are continually being

observed, and extensive experiments in the use of insecti-

cides have been made. A great variety of plans for dealing

with the gypsy moth have been tried. Various appliances

have been invented for the economical and eftective carrying

out of these plans. A full and complete record of all these

matters, comprising hundreds of closely written pages, has

been preserved in the office of the committee. Our advisory

entomologist recommends that this matter be carefully

examined and all new scientific or practical information and

discoveries sifted out, edited and printed, for the benefit of

agriculturists and of entomological science. The principal

entomologists of the country have repeatedly, by letter and

personal appeal, urged that this be done. The committee

has no authority to use the appropriation for such purposes,

and would suggest that a specific appropriation of $2,000 for

this purpose would enable them to have this matter arranged

and edited in the proper form for printing, and would also

provide means for following out some scientific experiments

and observations that have been discontinued because not
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directly in the line of extermination. This material would

not probably be made ready before near the end of the year,

and provisions for printing it may well be deferred till next

year. ,

The reports of Prof. C. H. Fernald, entomological

advisor to the committee, and of Edward H. Forbush,

director of the field work, are presented herewith as part of

the report, and the committee refers to these reports for

details of the work.

The following is the financial report for 1893 of the gypsy

moth department of the State Board of Agriculture. It will

be noticed that a large sum is reported as balance on hand.

The work of the committee for the past year has been

planned to avoid the annoyance caused by the exhaustion

of the old appropriation before a new one is available.

Balance on hand Jan. 1, 1893, $5,672 17

Appropriation, 100,000 00

Expenditures.

Wm. R. Sessions, expenses,....
N. S. Shaler, expenses, ....
Francis H. Appleton, expenses, .

E. W. Wood, expenses, ....
C. H. Fernald, expenses and remuneration,

E. H. Forbush, director, salary, .

Book-keeper and clerks in office, . .

Travelling expenses of director and men, .

Teaming, livery and board of director's horse,

Wages of men,

Rent of storehouse and office,

Supplies, tools and insecticides, .

Balance on hand Jan. 1, 1894,

^105,672
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A P P E X D I X .

Cojyy ofStatement ofMr. L. M. Clifford, 32 Myrtle Street, Medford,

Mass.

In 1889 we lost three apple trees because of the caterpillars.

They were stripped clean and then leaved out and bloomed again

in September. The next sprhig they leaved out a little, but did

not bear, and finally died. In 1889 the caterpillars were over

everything. The house was black. They crawled inside of win-

dows whenever the}^ could.

Last year the gypsy-moth men got but one nest from our

yard. Last year the caterpillars did no injury to the trees and

they bore fairly well. They seemed, however, to have not got

over the effects of being stripped two years in succession by the

caterpillars and do not bear so well as formerly. One tree in

particular, which formerly bore heavily, has never done so well

since.

(Signed) L. M. Clifford.
Feb. 11, 1893.

Cojjy of Statement of Mr. J. C. Clark, Station Agent at Park Street,

Medford, Mass.

I live at No. 11 Myrtle Street. The moths ruined me as re-

gards fruit. They were the worst in 1889. Their ravages caused

me to lose five nice apple trees, two cherry trees, one pear tree

and five plum trees. I lost all my plum trees. One fall I got five

bushels of plums from them. The caterpillars stripped these trees

of every particle of vegetation. It was the caterpillars, not Paris

green, that killed them, because it was before the days of the

commission and the trees were not sprayed. The caterpillars did

not touch the pear trees until they had eaten all the leaves on the

apple trees. I had a crab-apple tree that blossomed very full that

spring, but the caterpillars covered it and it died. One of the

apple trees which the caterpillars killed was a beautiful Hubbard-

ston. Some years I would get four barrels off of it to put away.

All you will see of it to-day in my yard is the stump, over which

we train nasturtiums. I would not have taken Si 00 for the tree.

The spring following the ravages of the moth these trees leaved

out a little, but not much, and finally died. During the summer

of which I speak (1889) my currant bushes were also attacked.

They were covered with caterpillars, but I saved them by sprink-

ling them twice a day with a solution of soap suds and kero-

sene. The caterpillars covei'ed one side of my house so thickly







No. 4.] THE GYPSY MOTH. 275

that you could not have told what kind of paint was on it. It was
impossible to keep them entirely out of the house. The women
had to shake their clothing when they went into the house. Peo-

ple used lo come from other parts of Medford to Myrtle Street,

just to see the ravages of the insect. The State should not drop

the work of extermination under any consideration. Myrtle Street

has been nicel}'^ shaded this year. Onl}' four years ago the trees

were bare. The work of the department has been very effective.

The men have done great work in our section.

(Signed) J. C. Clark.
Feb. 13, 1893.

Copy ofStatement of Mrs. Wm. Belcher^ 29 Myrtle Street^ Medford^

Mass.

Mr. Trouvelot, who is said to have introduced the gypsy moth

into this country, was a next-door neighbor of ours. The cater-

pillars troubled us for six or eight years before they attained to

their greatest destructiveness. This was in 1889. They were all

over the outside of the house as well as the trees. All the fobage

was eaten off our trees, the apples being attacked first and the

pears next. They ate nearly every green thing in my yard, kill-

ing my rose bushes and doing much damage to the vegetables.

No one who did not see them at that time can form any idea of

what a pest they were. They got into the strawberry bed (al-

though they did not eat the leaves), and I used to go out with a

dust pan and brush and sweep them up by the panful. It seemed

to us absolutely necessary to go out daily and make an effort to at

least lessen their numbers. We killed many with boiling hot

water and would then dig a hole and bury them so as to prevent

a stench. Mr. Belcher was poisoned by them. AVhile killing

them upon the trees they would get upon his neck and poison

it. It was impossible to stay long in the garden, for they would

crawl all over one. We fought them for two or three years before

the commission took hold. When they hatched out in the

spring our fence would be one living mass. My sister and myself

blistered the paint all oft' the fence with the scalding water that we

poured on. When they were small it was almost impossible to

keep them off one's person. It is a fact that we have scraped a

quart of eggs at a time off the trees. We did the best we could to

keep them down, but we could not get them all, for many would

hide away and lay their eggs. To show how the caterpillars seem

to strike instinctively towards a place where food may be found,

my sister cried out one day, " They are marching up the street."

I went to the front door, and sure enough, the street was black
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with them, coming across from our neighbor's, Mrs. CUfford's, and

heading straight for our yard. They had stripped her trees, but

our trees at that time were only partially eaten.

(Signed) Mary A. Belcher.
Feb. 13, 1893.

Copy of Statement of Mr. J. P. Dill, 33 Otis Street, Medford, Mass.

In the summer of 1889, while living on Park Street, Medford,

we were literally overrun with the gypsy-moth caterpillars. We
had four large apple trees in our yard, which, although old, were

very productive. The caterpillars first appeared on the trees in

May and were at their worst in July, when they had got their

growth. They ate all the leaves off the trees until it seemed as

if fire had run through them. The trees finally became as leaf-

less as in midwinter. The caterpillars began apparently by

perforating the leaves and finally ate them all up. After eating

the apple-tree leaves they attacked a Bartlett pear tree and com-

pletely stripped it of its leaves. We got no fruit from either the

pear tree or the apple trees that year. The apple trees, indeed, we
cut down later in the season, because there were holes in them,

and we knew the caterpillars could never be cleaned out, and con-

sequently did not want to suffer every year from such a pest.

That summer we could have got the caterpillars out of the holes

in the trees by pecks. After the caterpillars ate all the leaves off

the trees they went down into the grass, where they swarmed.

When the plague was tlie worst that summer, I do not exaggerate

when I say that there was not a place on the outside of the house

where you could put your hand without touching caterpillars.

They crawled all over the roof and upon the fence and plank

walks. We crushed them under foot on the walks. We went as

little as possible out of the side door, which was on the side of the

house next to the apple trees, because the caterpillars clustered

so thickly on that side of the house. The front door was not

quite so bad. We always tapped the screen doors when we

opened them, and the monstrous great creatures would fall down,

but in a minute or two would crawl up the side of the house

again. When the caterpillars were the thickest on the trees we

could plainly hear the noise of their nibbling at night, when all

was still. It sounded like pattering of very fine raindrops. If

we walked under the trees we got nothing less than a shower bath

of caterpillars. We had a hammock hung between the trees that

summer, but we could not use it at all. The caterpillars spun

down from the trees by hundreds, even when they were of a large

size. We had tarred paper around the trees, but they crawled up
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the trunks in masses and went right over the paper. The bodies

of those that got stuck in the printers' ink served as a bridge for

their brethren. The caterpillars were so thick on the trees that

they were stuck together like cold macaroni. A little later in the

season we saw literally thousands of moths fluttering in the back

yard. In the fall the nests were stuck all over the street trees.

Our four apple trees which we cut down because of the pest

yielded the year before eleven or twelve barrels of fine Baldwin

apples, I have been told that in other places in Glenwood the

caterpillars even ate cabbages and other plants. In the summer
of 1892 I noticed ver^^ few caterpillars.

(Signed) J. P. Dill.
Medford, Mass., Feb. 11, 1893.

Copy of Statement of Mrs. S. J. Follansbee^ 35 Myrtle Street,

Medford, Mass.

In 1889 the walks, trees and fences in the yard and the sides of

the house were covered with caterpillars. I used to sweep them

up with a broom and burn them with kerosene, and in half an hour

they would be just as bad as ever. There were literally pecks of

them. There was not a leaf on my trees. The apple and crab-

apple trees were all stripped, and the pears partly so. They even

nibbled the young green pears, and I lost a good many in that

way. My large cherry tree, which usually bears two bushels, was

stripped clean for two years running and I got no fruit. The
caterpillars ate all the young tomato vines and injured my rose

bushes. The Balm of Gilead trees outside on the street were

regular harboring places for the pest. Back of the house and

across the railroad track was a large tract of young growth, oaks

and maples. They were all stripped. The caterpillars did not

leave a leaf. The trunks and branches were covered with their

cocoons. The cocoons hung in bunches as big as a pint dipper.

The stench in this place was very bad. This tract has since been

cleared by the gypsy-moth men. Last year I had no trouble with

the caterpillars. I did not see one in the yard all last summer. I

picked a bushel and a half of cherried off my tree. For three

years previous to 1891 my Baldwin apple tree bore no fruit on

account of the ravages of the moth. It was stripp^ every year.

In 1891 the number of caterpillars was so lessened that the trees

escaped harm and bore three bushels of splendid apples. The

spraying seemed to do the blossoms good. Last fall (1892) I got

about two bushels oft" the tree.

(Signed) S. J. Follansbee.
Feb. U, 1893.
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Copy of Statement of 3frs. I. W. Hamlin, corner of Spring and

Myrtle Streets, 3Iedford, Mass.

The gypsy-moth caterpillar became quite prominent in our

neighborhood some six years ago. They were at their worst in

1889. One day in June my attention was called to some shade

trees on Myrtle Street, the trunks of which were literally black

with the caterpillars. Our yard was overrun with caterpillars.

For six weeks a great deal of our time was devoted to killing these

caterpillars and we did not have half as many as people farther

down the street. When they got their growth these caterpillars

were bigger than your little finger and would crawl very fast. It

seemed as if they would go from here to Park Street in half an

hour. We would go out in our yard time after time during the day

and gather the caterpillars in dishes. Time and again I have

stayed out in the yard for two hours at a time catching cater-

pillars. But in half an hour afterwards they seemed to be just as

thick again. It was a common remark in the house, " Well, it is

time to go out and make our rounds again," and then we would

sally out with our pans. When the caterpillars were very small

we used to kill them with hot water. The big ones we killed by

pouring kerosene oil over them and burning them. Our one apple

tree was stripped of its leaves for two or three years running.

The trees of our next door neighbor, Mr. Randall, suffered very

much. The caterpillars got into his evergreens and were so thick

that they made them look black. The trees have since died, I

do not know whether or not it was owing to the caterpillars. Mr.

Randall was on the point of moving to Franklin, but he stayed in

Medford two months that summer to fight the moths and save his

trees. There were people on Myrtle Street whose geraniums and

plants were eaten. Many people took much time to fight the

caterpillars and killed a great many. Others would say, " What
is the use ? " and would do nothing. We were very glad to be re-

lieved of the work by the appointment of the commission. The

next spring we found many small ones on our fence, but we killed

all that we could before they grew large and so did not suffer

from them as in the preceding summer. In some other places,

however, thejp were just as bad. Last summer I do not think I

saw three caterpillars on our premises. If the State had not done

something I think it would have been overrun by now.

(Signed) Mrs. I. W. Hamlin.

Feb. 13, 1893.
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Copy of Statement of Mr. Wm. B. Harmon^ 55 Spring Street,

Medford, Mass.

In the summer of 1890 the caterpillars destroyed all our fruit.

They attacked aud stripped the apple trees first and then turned

their attention to the pear trees, which they also stripped. The
young fruit was entirely ruined and we had nothing that fall.

The trees in places were actually black with caterpillars. They
would collect in great bunches and we would sweep them off with

a broom. I had quite a large vegetable garden which was nearly

ruined by the caterpillars. They destroyed the cucumbers and ate

all the tops off the tomatoes. They also stripped some flowering

plants. We could not step out of doors, -either on the grass or on

the walk, without crushing the caterpillars under foot. Over our

front door the house was black with them. We would clear them

off every morning, but in an hour it would be black again. People

could not come in that way. It is no exaggeration to say that

there were pecks of the caterpillars under the dooi'steps and on the

fence. We had both the fence and the steps split up and burned

so as to deprive the pest of its harboring places. I have fre-

quently gathered half a coal-hodful of caterpillars from the fence

within a short space of time. In twenty minutes they seemed to

be just as thick as ever. We burned many pecks of them in all.

The next lot to ours was a vacant brush lot. It actually swarmed
with caterpillars, and they came from there into our yard by thou-

sands. Last year (1892^ we saw but a few caterpillars.

(Signed) Wm. B. Harmon.
Feb. 11, 1893.

Copy ofStatement of Mr. J. W. Harloiv, 58 Spring Street, Medford,

Mass.

We did not suffer so badly from caterpillars in 1890 as some of

our neighbors, because we had no fruit trees in our yard. An oak

tree in our back yard was stripped nearly bare. Our blackberry

and raspberry bushes were badly eaten and we got but little fruit

from them that summer. Two oaks on the street in front of our

house were entirely stripped. The next year they did not leave

out and were cut down. We were not troubled by the caterpillars

last summer.
(Signed) J. W. Harlow.

Feb. 11, 1893.

Copy of Statement of Station Agent E. Clark, Glenioood, Medford^

Mass.

When the caterpillars were thick in Medford a few years ago one

would have thought that a fire had run through the gardens. The
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apple and pear trees were stripped and the fences and walks were

covered with caterpillars. The work of the present department in

stopping the ravages of the moth has been a success and should

be continued by all means.
(Signed) E. Clark,

Station Agent.
Feb. 11, 1893.

Copy of Statement of Mr. A. R. Bunting, Swampscott, Mass.

The gypsy-moth caterpillars were very thick in the spring of

1892 at the Marshall place, on Humphrey Sti-eet. The trees for

two or three acres were stripped of their leaves. It looked as if a

fire had been through thehi. There was no more sign of a leaf in

May or June than there would be in February.

(Signed) A. R. Bunting.

SwAMPScoTT, February, 1893.



No. 4.] THE GYPSY MOTH. 281

Field Director's Report.

To the Committee on the Extermination of the Oyp$y Moth.

Gentlemen: — It Avill be impossible, within the limited

space allowed to this report, to describe in detail the work

of the season of 1893 and its results. I shall therefore

make only a brief statement of the methods employed and

the results attained.

Methods.

The methods used in the extermination of the moth during

the year 1893 were much the same as those of the previous

year, with such modifications and additions as experience

has suo:o;ested.

Eggs of the moth which had been deposited on trees,

buildings and other objects were not removed, but were

saturated with creosote oil or burned by a combination of

dilute nitric and carbolic acids. Either of these methods

insured the speedy destruction of the life of the eggs, which

were less likely to be scattered about than if they were

scraped from the trees.

The imported "Raupenleim" or "insect lime " was also

used in banding large trees to prevent the caterpillars from

climbing them, but it did not prove as effectual as in 1892,

owing either to its poor quality or an unfavorable season.

It was also used as a cement in filling the cavities of infested

trees, thereby depriving the caterpillars of their hiding-

places, and for this purpose it proved superior to anything

heretofore used.

In May bands of burlap were placed around these trees as

an artificial hiding-place for the caterpillars, and later a

large proportion of them were found under the bands and

killed. The burlaps in the outer towns were visited daily

and the trees were occasionall}^ looked over, both by the

regular men and by special inspectors. This resulted in

almost completely eradicating the moth from the outer towns,

so that in some towns no eggs were found during the fall.
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Owing to the insufficiency of the appropriation and the

consequent lack of men, the burlap on the trees in the

central towns was not as often visited, ])ut was examined

fortnightly, weekly or bi-weekly, as the circumstances

admitted or as immediate necessity demanded. As the

effectiveness of this method depends largely on daily visits

to the bands, the results were not as satisfactory as in the

outer towns, but the moths were held in check and con-

siderably reduced in numbers.

As the young caterpillars hatched and appeared in the

undergrowth on the borders of woodland they were destroyed

by burning over small tracts with crude oil l^y ineans of the

cyclone burner, first made use of in this work in 1891.

This method has proved to be certain destruction to the

caterpillars if employed at the right time.

As the season advanced, traps containing artificially

reared female moths were placed in the field and the males

were attracted to them in considerable numbers. As many
of the males emerge from the pupa before the females and

are thus captured before they have an opportunity to pair,

the number of fertile egg clusters may be lessened in this

way at a small expense.

The experiments with insecticides made under Prof. C.

H. Fernald's direction have proved conclusively that the

arsenites as commonly used for spraying foliage are ineffect-

ual with the gypsy moth. The chemical experiments made

at the field director's office by Mr. F. C. Moulton, one of

the inspectors employed by the committee, have resulted in

the discovery of some insecticide mixtures, one of which

seems to be very eftective with the gypsy moth and may be

useful in exterminating the pest. This consists of a mixture

of an arsenite with acetate of lead and glucose in w^ater, and

apparently gives the long-sought result.* It is claimed that

it is not washed off the leaves by showers, but that it is

retained upon them during an entire season. It can be used

in sufficient strength to kill the cater})illars of the gypsy

moth without injury to the foliage. Enough spraying was

done during the season to test this mixture in the field, and

* The formula most used was sodic arseniate, 29.93 per cent.
;
plumbic acetate,

70.07 per cent.
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it has given the best results that have yet been obtained by

spraying.

Tlie means wliich, though expensive, have given the best

results, and have finally exterminated the moth from local-

ities and towns, consist of a thorough, long-continued and

repeated search by competent men, not. only of all known
infested localities, but of entire towns. The moth is now
so rare in most of the infested towns that it is only by such

search that it can be found, and this search must be relied

upon to assure extermination.

When a colony is found all forms of the moth must be

destroyed ; loose bark must be scraped from the trees, the

undergrowth cut and burned, all cavities which may serve

for hiding places filled, and the locality carefully watched

for at least two years.

This method, expensive though it may be, is sure to

secure extermination.

3Ieans of Preventing Extended Distribution.

As it was known that the moths were disseminated mainly

by carriage driving and teaming from badly infested centres,

plans for preventing this distribution were shaped accord-

ingly.

Every effort was made to clear all badly infested localities

and trees along the highways.

The inspection of two seasons having established with

some certainty the extent of the territory infested, measures

were taken to reduce its area : first, by holding the insects

in check in the badly infested central towns that they might

not spread further ; second, by exterminating them in the

outer towns which were less infested.

It was also important that an annual search should be

made in the towns adjoining the infested district to ascer-

tain whether the moths were being further disseminated.

Inspection of Toivns Outside the Infested Region,

The appropriation made by the Legislature of 1893

allowed the committee to undertake the inspection of the

towns in the vicinity of the infested region on a larger scale

than had hitherto been possible.
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A study of the conditions which have produced isolated

moth colonies has made it possible to determine what kind

of localities in towns outside the known infested territory

were in most danger of becoming infested during the years

when the moth was abundant and spreading. In inspecting

such towns particular attention has been paid to all places

where vehicles from the infested region have frequently

stopped, such as hotels, stores, picnic grounds, public

parks, the premises of milkmen, peddlers, and of all persons

who have travelled regularly in vehicles through the in-

fested region on the way to and from Boston. By a study

of the teaming from an infested town it is often possible to

determine what places in other towns may have become

infested by such teaming.

To illustrate: during 1889, 1890 and 1891 swill was

hauled from the almshouse at Cambridge directly under

trees which were then badly infested. As a i)robable result

forty-six of the estates in towns to Avhich the swill was trans-

ported became infested.

During the spring and summer of 1893 statistics of traffic

and travel were gathered and tabulated, and two men, under

the direction of Professor Shaler of the committee, were sent

out in the region south of Boston with instructions to ex-

amine all localities where travel by teams centred. Their

search resulted in the discovery of the moth in Franklin

Park, Boston's largest public park. The moths appeared

to have been established there from three to five years, but

(as is usual with isolated colonies) had not spread rapidly.

Much work has been done in Franklin Park l>y the employees

of the Board, but it is doubtful whether the moths have yet

been exterminated, as the tangle of ornamental vines and

shrubbery which underlies the infested trees renders the

result of the season's work problematical. The place must

be carefully watched to secure extermination.

The railroads running north from the infested region were

then followed up by these men as far as the southern por-

'tions of Maine and New Hampshire. The trees along the

main lines and near stations and sidings were examined, but

no moths were found. Eighteen men were also employed

in a thorough inspection of the towns contiguous to the in-
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fested region. In the autumn, as soon as the leaves had

fallen, experienced men were sent into the towns lying fur-

ther west and north, with instructions to visit and inspect

all estates named in the statistics obtained during the sum-

mer and all other places which during the inspection were

found to have been endangered by constant teaming from the

infested region. During this search two orchards were

found infested in Burlington, one near the Woburn line, the

other near the Lexington boundary. These, with the colony

in Franklin Park and one found just over the Peabody line

in Danvers, early in the season, are the only colonies known
outside the region which was found infested during the

search of 1891. Every visible vestige of the moth in these

places was destroyed.

Every eftbrt possible with the means at hand was made
during the season to determine Avhether the moth had ex-

tended beyond its known limits. Many places have been

reported as infested by the gypsy moth and all such reports

have been investigated, with negative results.

Results of the Year's Worh.

During the past year more than one hundred towns out-

side the infested region have been visited and either partially

or wholly inspected, but in them no moths have been found.

The following places named in the "list of towns infested

in 1891" have been apparently cleared of the moth:

Beverly, Brighton, Charlestown, Lynnfield, Marblehead,

Reading, Waltham and Watertown.* (See map.) Two
other towns (Burlington and Danvers) which have since been

found infested, have lieen thoroughly searched and cleared.

While the formerly infested localities in these towns will

not need to be worked as they were in 1893, each town

ought to be carefully inspected at least once each year

as long as the moths are known to be in the adjacent towns.

Most of the known infested localities in.Lexington, Peabody^

Salem, Swampscott, Woburn, Winchester, Winthrop and

Wakefield have l)een cleared, and another year's work like

* Two of these (Charlestown and Brighton) ninst be considered as districts as tbey

comprise certain wards of Boston.
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the last ought to exterminate the moth from these towns.

The condition of Lynn is much improved, and that of Bel-

mont, Stonehani and Arlington considerably so. More

than eight hundred colonies of the moth, situated mostly in

the foregoing towns, have now been exterminated.

The other towns and cities in the infested region are in

somewhat better condition than in 1892, but a much greater

improvement might have been made had the appropriation

been larger. The district comprising Saugus, Revere,

Everett, Chelsea, East Boston, Maiden, Medford, Melrose,

Somerville and Cambridge was the one necessarily neglected

during some parts of the year in order that the work in the

other towns might l)e thoroughly done. This policy was

unavoidable through a lack of funds sufficient to keep the

whole region under constant inspection. Tltis necessitates

a continual duplication year after year of the work done in

these towns and continually defers the fined extermination of

the moth.

Number of Men Employed Each Week.

Week Commkncino.
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Number of Men Employed Each Week— Concluded.
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Trees (fruit, shade and forest) — Concluded.

Scraped,

Cut,

Acres of brushland and woodland cut and

burned over, ....
Buildings :

—
Inspected,

Found to be infested, .

Cleared of eggs, ....
Wooden fences :

—
Inspected,

Found to be infested, .

Cleared of eggs, ....
Stone walls :

—
Inspected,

Found to be infested, .

Cleared of eggs, ....
Number of each form of the moth destroyed

during the year by hand :
—

Caterpillars,

Pupae,

Moths,

Hatched or infertile egg clusters,

Unhatched and probably fertile egg clusters.

395

115

2,406

4,055

184

22,102
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Furthermore, in 1893, the men, while engaged in inspect-

ing the great number of burUipped trees in the worst infested

towns, occasionally found and killed large numbers of cater-

pillars upon garden plants and shrubbery where they would

otherwise have been overlooked. A few caterpillars found

under a burlap sometimes furnished a clew which led to the

discovery of many more near by. These greatly swelled

the sum total of caterpillars destroyed, though they did not

add to the number of trees infested. No accurate account

of the number of caterpillars or eggs destroyed by spraying

or fire could be kept.

The number of trees, fences and walls infested is in every

case larger than the number cleared of eggs. This is ac-

counted for by the fact that these objects were reported

infested if any form of the moth was found upon them, but

were not reported as cleared unless eggs only were found.

Non-infested Toivns which have been visited by Reason of Complaints

received.

Ashburnham,

Abington,

Brookfield,

Duxbuiy,

Dorchester,

Framingham,

Gloucester,

Hudson,

Ipswich,

Connecticut.

Glastonbury.

Massachusetts.

Lowell,

Lawrence,

Manchester,

Marshfield,

Milford,

Newton,

North Andover,

Pepperell,

Princeton,

Rhode Island.

Providence.

Quincy,

Eowley,

Rockport,

Sutton,

Uxbridge,

Weston,

Westborough,

West Newbury,
Wellesley.

Neiv Hampshire,

Kensing-ton.

Other Toivns and Cities lohich have been visited and ivholly or j)artially

inspected, but have not been found infested.

Massachusetts.

Acton, Boxford, Grovel and,

Amesbury, Concord, Georgetown,

Andover, Canton, Hamilton,

Ayer, Dedham, Hull,

Bedford, Dorchester, Hingham,

Billerica, Essex, Haverhill,

Brookline, Framingham, Ipswich,

Braintree, Fitchburg, Lincoln,

Bradford, Gloucester, Lawrence,
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Massachusetts— Concluded.

Littleton, North Andover, Sharon,

Lowell, North Reading, Shirley,

Leominster, Quincy, Tewksbury,

Lunenburg, Rowley, Topsfield,

Manchester, Randolph, "Wenham,

Middleton, Stoughton, Wilmington,

Milton, Salisbury, Wayland,

Newton, Springfield, "Weston,

Newbury, Sudbury, Wellesley.

Newburyport,

Stations in Maine and New Hampshire visited in inspecting along the

Agamenticus,

Biddeford,

Berwick,

Conway Junction,

Railways.

Maine.

Eliot,

Keunebunkport,

Kittery,

Kennebunk,

Portland,

Saco,

Scarborough,

Wells.

Atkinson,

Durham,
Dover,

Exeter,

Greenland,

Hampton,

Kingston,

New Hampshire,

Madbury,

Newmarket,

Newton Junction,

Portsmouth,

Powow River,

Plaistow,

Rye Beach,

Rollinsford,

Salmon Falls,

Seabrook,

State Line,

Westville.

List of PlacesJormerly infested from ivhich the Moth has been apparently

Beverly,

Brighton

Burlington,

Charlestown,

exterm,inated,

Danvers,

Lynnfield,

Marblehead,

Reading,

Waltham,

Watertown.

List of Cities and Towns still infested.

Arlington,

Belmont,

Boston,

Cambridge,

Chelsea,

Everett,

Lexington,

Lynn,

Maiden,

Medlbrd,

Melrose,

Peabody,

Revere,

Salem,

Swampscott,

Saugus,

Somerville,

Stoneham,

Wakefield,

Winchester,

Winthrop,

Wobum.
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Why the Moth has not yet been exterminated.

First. It had been established here for over twenty

years ; had spread over thirty townships, and had obtained

a strong foothold before any organized attempt was made to

check it. Tliese facts alone rendered its extermination,

even under the most favorable circumstances, a matter of

several years' time.

Second. As the extent of its dissemination was not at

first accurately determined, the appropriation made by the

Legislature proved utterly inadequate.

The appropriations of 1890 and 1891 were made with the

understanding that the moth had been found in a few towns

only and was confined to cultivated lands. Though this

understanding was leased on the most reliable information

that could then be obtained, later search by the agents of

the Board of Agriculture proved that the moth had invaded

many towns, and in several of them had penetrated the

forested lands.

Third. As the difficulty of extermination has not been

and is not now generally appreciated, the expense of the

undertaking has been underestimated and the appropriation

of 1893 was insufiicient.

The Difficulty and Expense of Extermination.

To appreciate the difficulties and uncertainties connected

with an attempt to exterminate an imported insect, it must

be borne in mind that insects when transported to a new
country frequently change their habits to such an extent

that new methods of dealing with them must be devised

;

also, that very little accurate information of the life history

and habits of the gypsy moth in this country had been re-

corded.

It was impossible at first to secure experienced men for

the work. It was necessary to select and train the number
of men required. And although the advice of some of the

most distinguished entomologists of this country was sought,

the methods recommended by them as being effectual with

native insects proved inadequate for the extermination of

the gypsy moth.
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Though every effort was made in 1891 to exterminate the

moth from the region most infested, the search of 1892 gave

abundant evidence of the impossibility of exterminating it in

one year's time. Although the greater part of the eggs had

been destroyed, caterpillars were found in most parts of the

infested territory. It was seen that eggs scattered on the

ground and exposed to the elements during winter produced

some caterpillars. The eggs are thus frequently scattered by
the wind ; by ice forming on the trees ; by people picking fruit

or trimming and cutting down trees ; and by various other

causes. The female moth often drops a few eggs upon the

ground or in the crevices of the bark where they are likely

to escape the most thorough search. Such eggs are often

fertile. Young caterpillars have been seen to come forth

from them in the spring. Though many colonies neverthe-

less have been exterminated by destroying the eggs, it will

be seen how difBcu-lt, nay, even impossible, is complete

extermination over a large area by this method alone.

It is now a well-known fact that spraying with the

arsenical insecticides commonly used is only partially effec-

tive with this insect, and such was the prejudice prevailing

against this method in some of the infested towns that people

frequently washed the trees and shrubbery with water from

the garden hose and so neutralized the effect of the spraying.

Bands of insect lime merely prevent the caterpillars from

climbing trees which have been first cleared of eggs. But

they frequently find means to ascend the trees in spite of the

lime bands, and if driven from the trees they will betake

themselves to the gardens and shrubbery.

While the burlap bands aftbrd a means of assembling the

caterpillars so that they may be easily killed, they cannot

all be disposed of in this way, as there seems to be an

increasing tendency to avoid the " burlaps," possibly due to

natural selection.

What Means of Extermination then remain f

There are certainly two, and possibly three, means which

have accomplished the object sought wherever they have

]>een thoroughly applied. Fire can be used either to destroy

the eggs of the moth, to kill the caterpillars or to starve
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them by burning all near-by vegetation on which they feed.

This method is feasible only on waste lands.

A thorough, scientifically conducted search for and

destruction of eggs, supplemented by burhxpping and hand

killing, is the only method yet known that can be implicitly

relied upon to secure extermination where fire cannot be

used.

Work of this kind is necessarily very expensive and the

result is uncertain unless it is followed for several years.

Many localities are being cleared in this way each year.

This sort of work requires experienced and expert men who
are intimately acquainted with the localities in which they

work and the distribution and history of the moth therein.

If all trees and plants in and near each isolated moth
colony could be sprayed with an insecticide which would

surely and quickly kill all feeding caterpillars without injury

to the foliage, it would be the best plan to pursue in the

towns least infested. Such an insecticide seems to have

been found. If, however, it should fail to be as effectual in

the field as is expected, further chemical experiments must

be made to find an eftective insecticide.

The usual plan of fighting noxious insects is to wait until

they begin to do visible damage, and then take means to

check them. But with extermination as the object it is a

grave error to wait until the moths have become apparent

anywhere to common observation— until they have begun

to do damage, as in the past, and have scattered to a dis-

tance from the worst infested spots. They must instead be

at once searched for, found and destroyed. Thousands of

infested trees have been marked during the past season on

each of which only a single caterpillar, pupa, or egg cluster

was found. But these single forms of the moth must be

found and destroyed if the insect is to be exterminated.

The statute under which the committee is appointed calls

for extermination. The cost of extermination is great. It

certainly costs a vast deal more to search for the last egg

cluster and the last caterpillar or moth than it would to

destroy the majority of them and thus prevent both dissem-

ination and damage for the time being. But if larger sums

of money than those already appropriated can be secured.
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and the extermination of the moth can be accomplished, an

expense will be stopped which must otherwise be constantly

increasing and which must be borne annually for an indefi-

nite period either by the State or by all residents of the

country over which the moth would extend its constantly

widening range.

Encouraging progress toward extermination has already

been made with manifestly insufficient funds and in the face

of many obstacles. The numbers of the moth have been so

reduced that no material damage has been done Ijy it during

the past two years. It has been exterminated first from

single trees, then from orchards, woodlands and entire

towns. More than eight hundred infested localities have

been entirely freed of its presence. This work was begun

on the borders of the infested region and has progressed

toward the centre until the moth appears now to have been

exterminated from more than one-third of the region infested

in 1891.
Respectfully submitted,

E. H. FORBUSH.
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Entomologist's Report.

To the Committee on the Oypsy Moth.

Gentlemen : — The work of exterminating the gypsy
moth has been carried on during the past year witli great

vigor and success. I have made as frequent visits to the

field of operations as my other duties permitted, and have

kept in close touch with all the work.

By your direction I invited six of our most prominent

entomologists to visit the infested territory, inspect the work
and give their impressions and advice. Professor Comstock
was unable to do this, but the other gentlemen accepted the

invitation, visited the infested region in eTune, and thoroughly

inspected the work in all its departments. I give the fol-

lowing extracts from their reports.

Professor Packard of Brown University says, *' I have no
adverse criticisms to make. It seems to me that the work is

practical and thorough throughout. I saw nothing to find

fault with, but much to commend. The new and ingenious

devices for spraying, and, in other ways, destroying the

eggs and worms interested me very much."

Professor Weed of the New Hampshire Agricultural Col-

lege says, in his report, "The results already reached seem
to me remarkable, and I was greatly surprised at the scarcity

of gypsy caterpillars. I found that a series of experiments

with remedies was l^eing conducted under the most careful

conditions ; in fact I have never seen a series of similar ex-

periments carried on in so large a scale, in so thoroughly

scientific a manner."

Dr. Fernald of the Pennsylvania State College says, "A
careful consideration of the methods used and of the results

already obtained has convinced me that the extermination of

the gypsy moth is not only possible but certain, if the work
])e prosecuted for a sufiicient length of time. It is to be

feared, however, that the apparent disappearance of the moth
may lead the Legislature into the error of abolishing the

work at a time when it shows the fewest results, but will, in

reality, be the most valuable ; in fact, would be absolutely

necessary to ensure the prevention of some future invasion."
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Professor Smith of Rutgers College, after speaking in

terms of commendation of the work, experiments, etc., says,

" The force under the direction of Mr. Forbush has accom-

plished wonders, and I feel that there is very good reason for

the belief that the gypsy moth can be exterminated, provided

the means are furnished by the Legislature of Massachusetts,

in as liberal a spirit at least as past appropriations have been

made."

Professor Lintner, State Entomologist of New York, says,

*'I was not prepared to see that such progress had been

made towards the extermination of the notorious gypsy moth.

It was a surprise to me that, in the brief space of three years,

the fearful ravages of the insect, as described to me and as

pictured in photographs, could have been reduced to such an

extent that to the ordinary observer no indication of its

presence was visible, and that in a ride of an entire day

through several of the infested towns, including a visit to

localities that had been frightfully scourged, not a single

example of the caterpillar was found by me, although dili-

o;ent search for it was made. How a work of such mao;ni-

tude, extending over so large a territory, could have been

accomplished was a wonder and an enigma to me, until I

became acquainted with the means by which it had been

brought about. I trust that your Legislature will see the

wisdom of continuing the work under suitable appropriations,

until the extermination of the insect has been attained."

The above named gentlemen all expressed themselves

very strongly in favor of the continuation of the work to

the complete extermination of this insect, which is sure to

prove so exceedingly destructive if it be left to itself.

It has been a greater surprise to me than to any one else,

perhaps, to see what has been accomplished from the first

;

for few persons, if any, have followed and watched the work

more closely than I have been able to do from the time the

presence of the insects was reported. Only those who have

thus carefully and frequently inspected the work can fully

realize how much has been accomplished.

During the past season I have had a large number of

experiments performed with various insecticides, for the pur-

pose of determining what substances would prove the most
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successful in destroying the caterpillars, and at the same time

the least injurious to the foliage. Experiments with Paris

green, repeated each year since the work began, have shown

that this substance, in any proportion that will not greatly

injure the foliage, will not destroy all the caterpillars when

small and only a small proportion of them when more than

half grown.

The insecticides used in the experiments referred to were

Paris green, Paris green and lime, London purple and

acetate of lead, Maiden white, Moulton's insectine, wood-

bine kennel mixture, antinonnin, gypsine. This last sub-

stance proved by far the most satisfactory, since it was in no

way injurious to the foliage even when used in so large a

proportion as twenty-five pounds to one hundred and fifty

gallons of w^ater, and it also proved very destructive to the

caterpillars. Antinonnin was not received until late in the

season, and therefore the experiments with it were not con-

clusive. There can be no doubt that gypsine will prove far

more valuable in destroying the gypsy moth than any of the

insecticides in common use, because it can be used in such

large proportions as to prove fatal to the insect.

In my report last year I gave a list of four species of

insects found destroying the eggs of the gypsy moth, and

nine species of true parasites living within and destroying

the caterpillars. To this number should be added Phivpla

pedalis^siy., which was omitted from the list last year, by
an oversight and Pimplci tenuicornis Cress., which has been

bred from the gypsy moth this year, thus making a list of

eleven different species of true parasites which live within

the caterpillar, but which do notremerge until after it changes

to a pupa and is d^d. There can be no doubt that still

other species will be found to attack the gypsy moth in this

country. Mr. L. O. Howard, a most excellent authority in

such matters, estimates that there are only fourteen undoubted

hymenopterous primary parasites on the gypsy moth in

Europe, one of which, Apanteles glomeratus, already occurs

in this country, but it has not as yet been observed preying

on the gypsy moth.

Respectfully submitted,

C. H. FERNALD.
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Report op the Gypsy Moth CosonTTEE op the State Board of
Agriculture to the House of Representatives,

Under the Order of Jan. 15, 1894.

On Jan. 15, 1894, after the Gypsy Moth Committee had

submitted its annual report to the Legislature, the House of

Eepresentatives adopted the fallowing Order :
—

Ordered, That the State Board of Agriculture be instructed to

report in writing to the General Court on or before the first day of

February next the following facts and estimates relative to the

work of exterminating the gypsy moth :
—

1. The amount appropriated and amount expended annually for

such purpose since the work began.

2. The amount per year which, in the estimation of said board,

it will be necessary to expend upon such work during the next ten

years.

3. Whether, in the estimation of said board, it will be neces-

sary to continue the work of extermination for an indefinite period.

4. If it will not be necessary to continue said work for an in-

definite period, what is the probable limit of time during which it

will be necessary to continue said work, and what will be the

probable necessary expenditure therefor, in the aggregate, after

the expiration of ten years from date.

To the Senate and House of Eepresentatives of the Commonwealth of

Massachusetts.

In response to an order of the Legislature, undei date of

Jan. 15, 1894, the State Board of Agriculture, by its Gypsy
Moth Committee, presents the following '

' facts and esti-

mates relative to the work of exterminattng the gypsy moth."

The amounts of appropriations and expenditures have been

reported in the several annual reports of the committee, and

a summary of the same appears in the report of the work

of 1893, now in tlie hands of the Legislature. The original

bills and pay-rolls, showing the details of all expenditures,

may be found in the office of the State Auditor in the State

House.

The following is a condensed account of the appropria-

tions made and the amounts expended annually :
—
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Appropriations.
March 14, 1890, $25,000 00

June 3, 1890, , 25,000 00
June 3, 1891, . . . .

' 50,000 00
March 1, 1892, 75,000 00
April 12, 1893, 100,000 00

Total appropriated, $275,000 00

Expended in 1890 by First Commission.

Salary of commissioners, $3,118 27

Wages of employees, 15,278 32

Other expenses, 7,142 73

Total expended in 1890,....... $25,539 32

Expended in 1891 by Second Commission.

Balance of salaries due members of

first commission, .... $630 95

Salary of director, one and one-half

months, 300 00

Wages of employees, .... 10,117 97

Other expenses, including travelling

expenses, teaming, rent, supplies and

tools, ........ 2,378 54
$13,457 46

Expended in 1891 bt the State Board op
Agriculture.

Expenses of committee in charge of

the work, $121 53

Director's salary, seven and one-half

months, 1,500 00

Advising entomologist's salary and ex-

penses, 280 84

Wages of employees, .... 41,096 86

Other expenses, includhig travelling

expenses, teaming, rent, supplies and

tools, 12,790 86
55,790 09

Total expended in 1891, 69,247 55

Expended in 1892 by the State Board of Agriculture.

Expenses of the committee in charge of the work, $130 49

Director's salary, 2,400 00

Advising entomologist's salary and expenses, . 525 60

Wages of employees, 59,505 03

Other expenses, including travelling expenses,

teaming, rent, supplies and tools, . . . 11,979 84
74,540 96

Amount carried forward, $169,327 83
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Amount broughtforioanl, $169,327 8S

Expended in 1893 by the State Board of Agriculture.

Expenses of committee in charge of the work, . f110 28

Director's salary, 2,400 00

Advising entomologist's salary and expenses, . 730 16

Wages of employees, 59,039 65

Other expenses, including travelling exj^enses,

teaming, rent, sujiplies and tools, . . . 13,647 39
75,927 48

Total expended to Jan. 1, 1894, $245,255 31

The estimates called for must, from the nature of the

attending circumstances, be only opinions. The plans for

the work of 1893, for which an appropriation of $165,000

was asked, contemplated a careful tree-to-tree search of all

the forest land within the infested territory. This search

would have cost a very large sum ; l)ut as only sixty per

cent of the sum asked was appropriated, this, with much
other work planned for the central district, was necessarily

postponed. It was decided that the work of extermination

in the outer infested towns and the inspection of the terri-

tory surrounding them still further out was most necessary

and would contribute most toward extermination. Were
the uncertainties that confront us in the condition of these

forest lands eliminated, our opinions would more nearly

approximate to the character of estimates made by experts

when all the conditions of a problem are known.

In 1893 considerable progress toward extermination wa&

made. Ten towns were apparently cleared, comprising

more than one-third of the territory originally infested.

In 1894, with the appropriation asked for ($165,000), the

committee ought to be able to bring into the same category

Swampscott, Salem, Peabody, Wakefield, Woburn, Lex-

ington, Winthrop and Franklin Park. This would leave

Belmont, Arlington, Cambridge, Chelsea, East Boston,

Everett, Lynn, Maiden, Medford, Melrose, Revere, Sau-

gus, Somerville, Stoneham and Winchester still infested.

Several of these towns should be very nearly or quite cleared

in 1894. But we have, in our estimates, left them with the

list of probably uncleared. If, in 1895, $150,000 is appro-

priated, the work of that year should clear all towns but
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Arlington, Chelsea, Everett, Maiden, Meclford, Melrose,

Revere, Saugiis and Somerville. The moth in these towns

should be l)rought to the verge of extermination so that, with

an appropriation of $100,000, the work of 1896 would be

quite likely to bring them very near to the condition of the

cleared towns. During all this time a large amount of this

money must be expended in closely inspecting the towns

"supposed to be cleared. In 1897 an appropriation of $50,000

would be necessary to provide for the completion of the work
in the last-mentioned towns and for the necessary careful

reinspection of the whole territory. We think this appro-

priation would also provide means to stamp out any possil>lo

remains of colonies supposed to be exterminated that might

be found by the careful reinspection. For the five succeed-

ing years Ave l)elieve that an average annual appropriation

of $25,000 would be necessary to continue the careful inspec-

tion of the whole territory and provide the means to deal

with any colonies that may possibly have been overlooked.

While it is our opinion that it is quite possible to extermi-

nate the moth if large appropriations, such as have been

mentioned, are granted for the next few years, we believe it

also probal)le that should an appropriation of only $50,000

per year be granted the work would have to be continued

Indefinitely, as a very large proportion of such an appropri-

ation would necessarily be expended in watching the outside

territory and taking measures to prevent the spreading of

the insect.

Another method of estimating the probable future cost of

extermination would be to multiply the average cost of ex-

termination per estate in the towns already cleared by the

number of estates still infested. We estimate the number

of estates still infested at eight thousand. Our records

show that the average cost of extermination, per estate, in

the towns cleared has been $11.10. At the same rate, the

cost of exterminating the moth from eight thousand estates

would be $328,800. This statement is made on the assump-

tion that the estates yet infested are now in no worse con-

dition than were those wliich have been cleared. This

computation does not include the large sum which nmst

necessarily be expended in inspecting territory already
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cleared, that outside which must be watched, and the cost

of reinspection for several years of these eight thousand

estates after extermination is believed to have been accom-

plished.

In the opinion of the committee the above-mentioned

estimates afford the closest approximation to a forecast that

can well be made. It is proper, however, to state that the

questions asked by the Legislature cannot be answered with

certainty.

Respectfully submitted,

Per order of the Gypsy Moth Committee

of the State Board of Agriculture,

WM. R. SESSIONS,
Chairman.

Jan. 29, 1894.
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EETURNS 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

$7,474.62 invested as a capital stock in real estate, crockery,

tables, etc. Total assets, $7,474.62 : real estate, $7,273.18 ;

crockery, tables, etc., $201.44. Total liabilities, $2,253.49 :

outstanding bills, $74.13; notes, $2,179.36. Keceipts in

1893, $3,699.62: bounty, $600; notes given, $1,200;

new members, $112; donations, $139.80; other sources,

$1,647.82. Expenditures in 1893, $4,131.59: premiums

and gratuities paid, $855.35 ; current running expenses,

$120.74; interest, $78 ; other expenses, $3,078.40. The

society offered in premiums $1,500 and awarded and paid

in premiums and gratuities $855.35, which went to 14 cities

and towns. Sixty-one dollars and thirty-five cents went to

6 towns outside the State. Two hundred and eighty-eight

persons received premiums and 165 gratuities. Under head

of farms $34 was awarded and paid ; under form and pet

stock $381 was awarded and paid ; under field and experi-

mental crops $18 was awarded and paid; under farm and

garden products $136.55 was awarded and paid ; under dairy

products $3 25 was awarded and paid ; under domestic manu-

factures $152.20 was awarded and paid; under agricultural

implements $2 was awarded and paid ; under objects strictly

agricultural, not specified, $15 was awarded and paid;

under objects other than agricultural, not specified, $113 35

was awarded and paid. The society reports 204 members,
— 187 males and 17 females. Three farmers' institutes were

held at Amesbury : January 12, on "Market Gardening;"

February 15, on " How to make small farms pay " and " A
trip to California ;

" and April 7, on " Road building."
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ATTLEBOROUGH AGRICULTURAL ASSOCIATION.
Incorporated 1887, Acts of 1887, chapter 203.

Originally raised by contril)ution $20,000, which is now
invested as a capital stock in land, Iniildings, furniture,

fixtures, etc. Total assets, $25,526.79 : real estate, $24,500
;

crockery, tables, etc., $500; cash, $526.79. Total liabili-

ties, $8,036.86: premiums unpaid, $53.95 ; outstanding bills,

$482.91 ; mortgages or like liabilities, $7,500. Receipts in

1893, $12,342.39: bounty, $600; donations, $57.20; other

sources, $11,685.19. Expenditures in 1893, $11,774 35:

premiums and gratuities paid, $1,732.20; current run-

ning expenses, $350; interest and note, $6,988.08; other

expenses, $2,704.07. The association offered $2,610.70 in

premiums, awarded $1,786.15 in premiums and gratuities,

and paid $1,732.20, which went to 29 cities and towns.

Two hundred and twenty-three dollars and sixtj'^-five cents

went to 13 cities and towns outside the State. Three

hundred and thirty-seven persons received premiums and

gratuities. Under head of farm and pet stock $506.75 was

awarded and $483.75 paid; under field and experimental

cro})s $20 was awarded and paid ; under farm and garden

products $203.05 was awarded and $188.85 paid; under

dairy products $6 was awarded and paid ; under domestic

manufactures $193.60 was awarded and $176.20 paid ; under

agricultural implements $10 was awarded and paid ; under

bicycle races $100 was awarded and paid ; under firemen's

contests $390 was awarded and paid; under goat races $15

was awarded and paid ; under trotting $758.75 was awarded

and paid ; under objects other than agricultural, not speci-

fied, $88 was awarded and $85.25 paid. The association

reports 106 members, — 98 males and 8 females. Three

farmers' institutes were held: at Attleborough, January 11,

on '
' The horse of to-morrow : where shall we find it ? " at

Attleborough, February 28, on " How to make small farms

pay ;
" at Franklin, April 2io, on " Plant food."
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BARNSTABLE COUNTY AGRICULTURAL SOCIETY.
Incorporated 1844, Acts of 1844, chapter 114.

The society in its first report to the Board in 1853 re-

ported 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, $8,454.59 : real estate,

$7,500; bonds, $800; cash, $154.59. Total liabilities con-

sist of mortgages or like liabilities amounting to $3,175.

Receipts in 1893, $3,914.73: bounty, $600; bonds, $38;

new members, $15 ; donations, $218.30 ; other sources,

$3,043.43. Expenditures in 1893, $3,760.14: premiums

and gratuities paid, $1,375; current running expenses,

$1,306.88; interest, $195.50; other expenses, $882.76^.

The society offered $1,125.65 in premiums, and awarded

and paid $1,375 in premiums and gratuities, which went to

10 cities and towns. Three hundred and fifty-three persons

received premiums and gratuities. Under head of farms $23

was awarded and paid ; under farm and pet stock $372.40

was awarded and paid ; under field and experimental crops

$32 was awarded and paid ; under farm and garden prod-

ucts $150.50 w^as awarded and paid ; under dairy products

$7 was awarded and paid ; under domestic manufactures

$135.60 was awarded and paid; under agricultural imple-

ments $1 was awarded and paid ; under trotting $600 was

awarded and paid ; under objects other than agricultural,

not specified, $18.50 was awarded and paid. The society

reports 611 members,— 368 males and 243 females. Three

farmers' institutes were held : at Hyannis, January 12, on

"Foreign market for cranberries ;
" at Barnstable, February

23, on " How to make small farms pay ;
" at Barnstable,

November 25, on " What shall farmers have for roads, to

get their crops to market ?
"

BAY STATE AGRICULTURAL SOCIETY.
Incorporated 1886, General La"ws.

The society in its first report (1888) stated the amount
raised by contribution to be at that time $2,177.16 ; now has

$173.73 in cash on hand. Expenditure in 1893, for cook-
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ing schools, which were held at Amherst, Athol, Montague,

North Andover, Sherl)orn, Warren and West Newbury,

$169.75. The society held no lair in 1893.

BERKSHIRE AGRICULTURAL 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, $15,320.16 : real estate, $15,000; bills due and

unpaid, $279 ; cash, $47.16. Total liabilities, $9,766.95 : pre-

miums due and unpaid, $275 ; outstanding bills, $1,491.95 ;

mortgages or like liabilities, $8,000. Receipts in 1893,

$5,591.59: bounty, $600; donations, $100 ; other sources,

$4,891.59. Expenditures in 1893, $5,857.30: premiums

paid, $2,738.37; current running expenses, $2,204.58;

interest, $480 ; other expenses, $434.35. The society offered

$4,038 in premiums, awarded $3,013.37, and paid $2,738.37,

which went to 23 cities and towns. Forty-six dollars was

awarded to parties outside the State. Three hundred and

forty-six persons received premiums. Under the head of

farms $36 was awarded and $33 paid ; under farm and pet

stock $810.50 was awarded and $659 paid ; under farm and

garden products $309 was awarded and $224.50 paid; under

dairy products $28 was awarded and paid ; under domestic

manufactures $213.75 was awarded and $202.75 paid; under

agricultural implements $65 was awarded and paid ; under

objects other than agricultural, not specified, $176.50 was

awarded and paid. The society reports 1,139 members, —
1,029 males and 110 females. Three farmers' institutes

were held: at Pittsfield, April 19, " The horse for to-mor-

row: where shall we find it?" at Lee, December 1, on

"Poultry for profit;" at Dalton, December 2, on "Pork
and pork products."
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BLACKSTONE VALLEY AGRICULTURAL 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, crockery, ta1)les,

etc. Total assets, $4,577.41 : real estate, $4,400 ; crockery,

tables, etc., $100; cash $77.41. Total liabilities consist of

mortgages or like liabilities to the amount of $1,200.

Receipts in 1893, $1,556.12: bounty, $600; new members,

$35; donations, $44.27 ; other sources, $876.85. Expendi-

tures in 1893, $2,933.22: premiums and gratuities paid,

$870.17 ; current running expenses, $934.35 ; improvements,

$1,128.70. The society ofiered in premiums $1,178.05,

awarded $870.17 in premiums and gratuities and paid

$790.27, which went to 17 cities and towns. Eight dollars

and seventy-five cents went to two cities outside the State.

One hundred and fifty-seven persons received premiums and

15 gratuities. Under head of farms $103 was awarded and

$101 paid; under farm and pet stock $564.50 was awarded

and $555.50 paid; under field and experimental crops

$38.50 was awarded and $31.50 paid ; under farm and gar-

den products $91.70 was awarded and $87 paid; under dairy

products $6 was awarded and paid ; under domestic manu-

factures $29.50 was awarded and $27 paid; under objects

other than agricultural $69.10 was awarded and $65 paid.

The society reports 462 members, — 272 males and 190

females. Three farmers' institutes were held : at Uxbridge,

January 4, on "Practical agriculture;" at Uxbridge, Jan-

uary 20, on " Practical fruit culture on New England

farms;" at Mendon, March 29, on "The use of manures

and fertilizers."

BRISTOL COUNTY AGRICULTURAL SOCIETY.

Incorporated 1823, Acts of 1823, chapter 32.

The society in its first report to the Board in 1853 reported

the amount of its permanent fund (par value) to be $3,240 ;

now has $32,000 invested as a capital stock in real estate,

crockery, tables, etc. Total assets, $32,091.21 : real estate,

$31,800; crockery, tables, etc., $200; bills due and unpaid.
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|1G ; cash, $75.21. Total liabilities consist of mortgages

or like liabilities to the amount of $16,000. Receipts in

1893, $17,788.60: bounty, $600; new members, $160; other

sources, $17,028.60. Expenditures in 1893, $18,615.55:

premiums and gratuities paid, $4,197.95; current running

expenses, $640.50; interest, $1,021.50; other expenses,

$12,755.60. The society ofiered $4,919.40 in premiums,

awarded $4,345.42 in premiums and gratuities and paid

$4,197.95, which went to 26 cities and towns. Fortj^-nine

dollars and fifty cents went to 4 cities and towns outside the

State. Eight hundred and eleven persons received pre-

miums and 43 gratuities. Under head of farms $60 was

awarded and paid ; under farm and pet stock $928 w^as

awarded and paid ; under field and experimental crops $62.25

was awarded and paid ; under farm and garden products

$233 was awarded and paid ; under dairy products $38 was

awarded and paid; under domestic manufactures $315.27

was awarded and paid; under trotting $2,150 was awarded

and paid ; under objects other than agricultural, not speci-

fied, $423 was awarded and paid. The society reports 895

members, — 695 males and 200 females. Three farmers'

institutes were held: at Taunton, January 10, on " Poultry

and how to make it profitable " and '
' The horse for to-mor-

row : where shall we find it?" at Dighton, March 3, on

"Botany of the farm and fungous diseases of plants" and
'

' Our fruits and the insects attacking them ;
" at New

Bedford, March 24, on "Injurious insects aiad their

remedies."

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, $9,505: real estate, $9,200; crockery, tables, etc.,

$250 ; cash, $55. Liabilities consist of a note for $1,075.

Receipts for 1893, $2,062.69 : bounty, $600 ; new members,

$105; donations, $14.25; other sources, $1,343.44. Ex-

penditures for 1893, $2,007.69: premiums paid, $870.05;

current running expenses, $772.14; interest, $44.50 ; other
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expenses, $321. The society oftered in })remiums $1,111.50,

iiwarded $870.05 and paid $855.80, Avhich went to 26 cities

and towns. Four dollars and fifty cents went to 2 towns out-

side the State. Two hundred and fifty-two persons received

premiums. Under head of farm and pet stock $504.25 was

awarded and $557.25 paid ; under farm and garden products

$71.40 was awarded and $68.90 paid; under dairy products

$13 was awarded and $11 paid ; under domestic manufactures

$87.40 was awarded and $84.90 paid; under trotting $90

was awarded and paid ; under objects other than agricultural,

not specified, $44 was awarded and $43.75 paid. The

society reports 1,329 members, — 1,221 males and 108

females. Three farmers' institutes were held : at Shelburne

Falls, January 25, on " Dairying ;" at Ashfield, Fel^ruary

24, on "Insect pests;" at Charlemont, March 18, on

"Country roads" and "What crops shall we raise the

coming year ?
"

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,

$7,085.83: real estate, $7,000 ; cash, $85.83. Total liabil-

ities consist of a note for $2,535. Receipts in 1893,

$2,320.76: bounty, $600; new members, $15; donations,

$36.32; all other sources, $1,669.44. Expenditures in

1893, $2,320.76: premiums and gratuities paid, $1,289.55;

current running expenses, $677.58 ; interest, $142.80 ; other

expenses, $125. The society oftered in premiums $1,592.80,

and awarded and paid $1,289.55 in premiums and gratuities,

which went to 17 cities and towns. One hundred and thirty-

seven persons received premiums and gratuities. Under

head of farms $10 was awarded and paid ; under fiirm and

pet stock $424 was awarded and paid ; under farm and

garden products $99 was awarded and paid ; under dairy

products $11 was awarded and paid; under domestic manu-

factures $61,05 was awarded and paid ; under trotting $662

was awarded and paid ; under oljjects other than agricultural,
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not specified, $26.50 was awarded and paid. The society

reports 461 members,— 260 males and 201 females. Three

farmers' institutes were held at Palmer: January 12, on

" The horse ;
" February 14, on " Small fruits and flowers ;

"

March 10, on "The work of the Board of Agriculture " and

"Roads."

ESSEX AGRICULTURAL SOCIETY.

Incorporated 1818, Acts of 1818, chapter 25.

The societ}' in its first report to the Board in 1853 reported

the amount of its permanent fund (par value) to be $9,363.66 ;

now has $21,966 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, tables, etc., $200. Receipts in 1893,

$2,346.57: bounty, $600; stocks, $952.01 ; bonds, $60;

new members, $69 ; other sources, $665.56. Expenditures

in 1893, $3,244.79: premiums paid, $2,014.50; current

running expenses, $1,188.01 ; interest, $42.28. The society

ofiered in premiums $3,408.50, awarded $2,090.75* and

paid $2,014.50,* which went to 30 cities and towns. Three

hundred and sixty persons received premiums. Under head

of farms $123 was awarded and $143 paid; under farm and

pet stock $659 was awarded and $744 paid ; under field and

experimental crops $C^5 was awarded and $80 paid ; under farm

and garden products $433.25 was awarded and $489.50 paid
;

under dairy products $9 was awarded and $18 paid; under

domestic manufactures $148,50 was awarded and $168.25

paid; under agricultural implements $57.50 was awarded

and $50 paid ; under objects strictly agricultural, not speci-

fied, $61 was awarded ; under objects other than agricultural,

not specified, $53 was awarded and $105 paid. The society

reports 1,511 members,— 1,502 males and 9 females. Six

farmers' institutes were held : at AVest Xewbury, January 13,

on " Poultry and how to make it profitable" and "Cook-

ing; " at Rockport, January 27, on " Advantages of special

and general farming" and "A brief history of organized

* Amounts paid for 1892 ; awarded for 1893.
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aoTicultural work in the United States ;
" at Bradford, Febru-

ary 10, on "How to make small farms pay " and "Farm
experiences in California ;

" at Beverly, February 24, on

" Road building in Essex County, New Jersey," and "Fruits

in general and pears in particular; " at Topsfield, March 17,

on '
' Underdraining " and '

' Cranberry culture ;
" at Ipswich,

JVIarch 31, on " Poultry " and " Milch cows."

FRANKLIN" COUNTY AGRICULTURAL SOCIETY.

Incorporated 1850, Acts of 1850, 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, $7,312.74: real estate, $6,000;

stocks, $1,020; bank funds, $212.74; crockery, tables, etc.,

$80. Total liabilities consist of premiums and gratuities un-

paid to the amount of $31.75. Receipts in 1893, $2,609.41

:

bounty, $600; stocks, $51.68; bank funds, $13.70; new
members, $80; donations, $20; other sources, $1,844.03.

Expenditures in 1893, $3,004.76: premiums and gratuities

paid, $1,071.25; current running expenses, $786.54; other

•expenses, $1,146.97. The society offered in premiums

$1,350.50, awarded in [^-emiums and gratuities $1,103, and

paid $1,071.25, which went to 16 towns. Two hundred and

thirty-nine persons received premiums and 8 gratuities.

Under head of form and pet stock $765 was awarded and

$747.50 paid ; under farm and garden products $173.75 was

awarded and $166.25 paid; under dairy products $23 was

awarded and paid; under domestic manufactures $129.75

was awarded and $120 paid ; under trotting $505 was awarded

and paid ; under objects other than agricultural, not specified,

$16 was awarded and paid. Diplomas were awarded for

agricultural implements. The society reports about 1,800

members,—1 , 500 males and 300 females. Four farmers' insti-

tutes were held : at Greenfield, February 4, on " The gypsy

moth and other insect pests ;
" at Bernardston, Fe])ruary 15,

on "Farm economy;" at Northampton, February 16, on
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" Tobacco culture ;
" at Conway, March 4, on " An outlook

on the situation, or the farmer as a citizen" and "The best

feeds for dairy stock."

HAMPDEN AGRICULTUKAL 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,

bank funds, crockery, tables, etc. Total assets, $1,144 r

real estate, $700; bank funds, $394; crockery, tables, etc.,,

$50. Receipts in 1893, $1,431.68: bounty, $600; new
members, $2.50; donations, $25.75; other sources, $803.43.

Expenditures in 1893, $1,806.72: premiums and gratuities

paid, $545.64 ; current running expenses, $946.08 ; other ex-

penses, $315. The society offered in premiums $1,793.50,

awarded $621.50 in premiums and gratuities, and paid

$545.64, which Avent to 12 cities and towns. Eighty persons

received premiums and 4 gratuities. Under head of farms $10

was awarded and paid; under farm and pet stock $315 was

awarded and $294 paid ; under field and experimental crops

$31.50 was awarded and $29 paid; under farm and garden

products $128.50 was awarded and $90.86 paid ; under dairy

products $5 was awarded and paid ; under domestic manu-

factures $65.50 was awarded and $iB3.78 paid; under agri-

cultural implements $26 was awarded and $13 paid; under

trotting $315 was awarded and paid; under objects other

than agricultural, not specified, $40 was awarded and paid.

The society reports 1,065 members,— 873 males and 192

females. Four farmers' institutes were held : at Noi*tliamp-

ton, February 16, on " Tobacco culture ;
" at Holyoke, Feb-

ruary 24, on " Dairying ;
" at Will)raliam, March 16, on

"Orcharding, or the cultivation of fruit;" at Springfield,

April 20, on " Tlie horse for to-morrow: where shall we
find it?"
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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 vakie) to be $3,255.26 ;

now has $4,000 invested as a capital stock in real estate,

crockery, tables, etc. Total assets, $4,122.56 : real estate,

$3,850; bank funds, $122.56; crockery, tables, etc., $150.

Total liabilities, $1,117.75: outstanding bills, $292.75;

mortgages or like liabilities, $825. Receipts in 1893,

$1,877.30: bounty, $600; new members, $45; donations,

$109.75; other sources, $1,122.55. Expenditures in 1893,

$1,877.30: premiums and gratuities paid, $658.50 ; current

running expenses, $473.86; interest, $47.38; other ex-

penses, $697.56. The society offered in premiums $879,

and aw^arded and paid in premiums and gratuities $658.50,

which went to 16 cities and towns. Seventy-four persons

received premiums and 3 gratuities. Under head of farm

and pet stock $374 dollars was awarded and paid ; under

field and experimental crops $25 w^is awarded and paid

;

under farm and garden products $119 w^as awarded and paid
;

under dairy products $8 w^as awarded and paid ; under do-

mestic manuflictures $30.25 was awarded and paid; under

objects strictly agricultural, not specified, $77 was awarded

and paid; under trotting $595.75 was awarded and paid,

under objects other than agricultural, not specified, $25.25

was awarded and paid. The society reports 782 memljers,

— 549 males and 233 females. Three farmers' institutes

were held: at Sunderland, January 31, on "Money crops:

potatoes, onions and tobacco ;
" at Northampton, February

16, on "Tobacco culture;" at Amherst, March 24, on

" Village improvements," and a cooking school.

HAMPSHIRE, FRANKLIN AND HAMPDEN AGRICULT-
URAL SOCIETY.

IncorporatedlBlS, 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
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$8,141.29 ; now has $3,153.63 in personal property. Total

assets, $3,153.63 : real estate lease, $2,800 ; crockery, tables,

etc., $300; bills due, $50; cash, $3.63. Total liabilities,

$125 : premiums due, $25 ; outstanding bills, $100. Receipts

in 1893, $3,118.13 : bounty, $600 ; new members, $63 ; other

sources, $2,455.13. Expenditures in 1893, $3,182.76 : pre-

miums and gratuities paid, $741.75 ; current running ex-

penses, $980.91; interest, $58; other expenses, $1,402.10.

The society offered $1,127.35 in premiums, awarded $877.03

in premiums and gratuities, and paid $741.75, which went

to 15 cities and towns. Two hundred and fifty persons

received premiums and gratuities. Under head of farms

$25 was awarded and paid ; under farm and pet stock

$470 was awarded ; under field and experimental crops

$18 was awarded; under farm and garden products $158

was awarded; under dairy products $15 was awarded;

under domestic manufactures $19.50 was awarded; under

agricultural implements $20 was awarded and paid ; under

trotting $670.50 was awarded and paid; under objects

other than agricultural, not specified, $164 was awarded.

The society reports 819 members,— 665 males and 154

females. Three fiirmers' institutes were held ; at North-

ampton, January 4, on "A trip to the farms and fruit

plantations of California and the far West ;
" at Williams-

burg, January 20, on " Dairying; " at Northampton, Feb-

ruary 16, on " Tobacco culture."

HIGHLAND AGRICULTURAL SOCIETY.

Incorporated 1859, Acts of 1859, chapter 145.

Originally raised l)y contribution, $3,262 ; now has $3,-

100 invested as a capital stock in real estate, crockery,

tables, etc. Total assets, $3,141.76: real estate, $3,000;

crockery, tables, etc., $100; cash, $41.76. Receipts in

1893, $1,638.97: bounty, $582.45; new members, $28;

donations, $4; other sources, $1,024.52. Expenditures in

1893, $1,597.21: premiums and gratuities paid, $670.60;

current running expenses, $923.61 ; interest, $3. The society

offered in premiums $806.05, and awarded and paid in premi-
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ums and gratuities $670.60, which went to 25 cities and towns.

One hundred and seventy persons received premiums and 2

gratuities. Under iiead of farm and pet stock $397.50 was

awarded and paid ; under field and experimental crops $37

was awarded and paid ; under farm and garden products

$36.45 was awarded and paid; under dairy products $8.50

was awarded and paid ; under domestic manufactures $76.65

was awarded and paid ; under agricultural implements $1

was awarded and paid ; under trotting $68 was awarded and

paid ; under objects other than agricultural, not specified,

$45.50 was awarded and paid. The society reports 445

members,— 315 males and 130 females. Three farmers'

institutes were held: at Hinsdale, January 24, on "Dairy-

ing ;
" at Middlefield, September 6, on " Koads and schools ;

"

at Middlefield, October 30, on "The testing of milk and

cream."

HILLSIDE AGRICULTURAL SOCIETY.
Incorporated 1883, Acts of 1883, chapter 112.

Originally raised by contribution $3,113.32; now has

$5,160.96 invested as a capital stock in real estate, bank funds,

cash, crockery, tables, etc. Total assets, $5,160.96: real

estate, $4,124.53; bank funds, $293.36; crockery, tables,

etc., $375.35; cash, $367.72. Total liabilities consist of

premiums unpaid to the amount of $9.15. Receipts in

1893, $1,489.07 : bounty, $600 ; new members, $131 ; dona-

tions, $35.78; all other sources, $722.29. Expenditures in

1893, $1,168.21: premiums and gratuities paid, $714.85;

current running expenses, $393.83 ; other expenses, $59.53.

The society ofiered in premiums $732, awarded $724, and paid

$714.85, which Avent to 16 towns. Three hundred and forty-

seven persons received premiums. Under head of farms $8

was awarded and paid ; under farm and pet stock $424.75 was

awarded and $414.85 paid ; under field and experimental

crops $47 was awarded and paid ; under farm and garden

products $83.85 was awarded and paid: under dairy prod-

ucts $14.75 was awarded and paid; under domestic manu-
factures $76.70 was awarded and paid; under agricultural

implements $10 was awarded and $9 paid ; under oljjects
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strictly agricultural, not specified, $20 was awarded and

$16.70 paid; under trotting $25 was awarded and paid;

under objects other than agricultural, not specified, $15 was

awarded and $18.25 paid. The society reports 610 mem-
bers,— 585 males and 25 females. Five farmers' institutes

were held : at "Williamsburg, January 25, on " Dairying ;

"

at Ashfield, February 26, on " Gypsy Moth and other insects

injurious to vegetation ;
" at Chesterfield, February 17, on

"Apples" and "Small Fruits;" at Cummington, August

25, on "Education;" at Cummington, September 26, on
<' Fruits."

HINGHAM AGRICULTURAL AWD HORTICULTURAL
SOCIETY.

Incorporated 1867, Acts of 1867, chapter 99.

Originally raised by contribution $17,406.15; now has

$22,000 invested as a capital stock in real estate, crockery,

tables, etc. Total assets, $22,488.44: real estate, $20,000;

crockery, tables, etc., $2,000; cash, $488.44. Total liabili-

ties consist of mortgages or like liabilities to the amount of

$1,000. Receipts in 1893, $3,277.09: bounty, $600; new

members, $312 ; donations, $187.45 ;'other sources, $2,1 77.64.

Expenditures in 1893, $3,073.15; premiums and gratuities

paid, $779.53; current running expenses, $1,756.51; inter-

est and notes, $293.39 ; other expenses, $243.72. The so-

ciety offered in premiums $1,960.80, and awarded and paid

$668.20 in premiums and gratuities, which went to 15 cities

and towns. One hundred and ninety-five received premiums

and 250 gratuities. Under head of farm and pet stock

$370.90 was awarded and paid ; under farm and garden

products $129.70 was awarded and paid; under dairy

products $10 was awarded and paid; under domestic

manufactures $83.55 was awarded and paid; under ob-

jects other than agricultural, not specified, $59.45 was

awarded and paid. The society reports 738 members,

— 516 males and 22 females. Six farmers' institutes were

held at Hingham : January 2, on " Agricultural experi-

ments ;" Fel)ruary 4, on " Cranberries : can they be profit-

ably raised in Hingham?" March 4, on "Floriculture,
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horticulture and farming in the Azores;" March 27, on

"Maple-sugar making in Vermont;" April 17, on "The
horse for to-morrow in connection with agricultural socie-

ties
;

" November 20, on "What is the best education for a

young man to enable him to make a success in farming?"

HOOSAC VALLEY AGRICULTURAL SOCIETY.

Incorporated 1860, Acts of 1860, chapter 56.

Originally raised by contribution $2,006 ; now has $13,450

invested as a capital stock in real estate, crockery, tables, etc.

Total assets, $13,524.88: real estate, $13,000; crockery,

tables, etc., $450 ; bills due, $74.88. Total liabilities consist

of notes to the amount of $900. Receipts in 1893, $5,920.33 :

bounty, $600 ; new members, $55 ; other sources, $5,265.33.

Expenditures in 1893, $5,920.33 : premiums paid, $3,040.30 ;

current running expenses, $2,473.63; interest, $56.40; im-

provements, $350. The society oflered in premiums $3,995

and awarded and paid $3,040.30., which went to 13 cities

and towns. Sixty dollars went to four towns outside the

State. Two hundred and four persons received premiums.

Under head of farm and pet stock $523 was awarded and

paid; under fiirm and garden products $207.50 was awarded

and paid ; under dairy products $23 was awarded and paid
;

under domestic manufactures $200.50 was awarded and paid
;

under agricultural implements $20 was awarded and paid

;

under trotting $1,600.75 was awarded and paid; under ob-

jects other than agricultural, not specified, $70.25 was awarded

and paid. The society reports 952 members,— 937 males

and 15 females. Three farmers' institutes were held : at

North Adams, January 4, on " Horses ;
" at Williamstown,

December 20, on "Manner and methods of farming;" at

North Adams, December 30, on " State roads."

HOUSATONIC AGRICULTURAL SOCIETY.

Incorporated 1848, Acts of 1848, chapter 101.

The society in its first report to the Board in 1853 re-

ported the amount of its permanent fund (par value) to be
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$6,335,33; now has $12,773.98 invested a* a capital stock,

in real estate, stocks, bank funds, crockery, tables, etc.

Total assets, $13,30U.25 : real estate, $11,000; stocks,

$1,000; bank funds, $773.98; crockery, tables,, etc., $200;

cash, $335.27. Total liabilities, outstanding bills, $250

(estimated). Receipts in 1893, $7,143.98: bounty, $600;

stocks, $87.50; bank funds, $25.44; new members, $198.67 ;

other sources, $6,232.37. Expenditures in 1893, $6,741.27 :

premiums paid, $2,863 ; current running expenses, $2,560.36 ;

interest, $27.91 ; other expenses, $1,290. The society oifered

in premiums $2,321, awarded $2,873.50, and paid $2,863,

which went to 21 cities and towns. Four hundred and

twenty-five persons received premiums. Under head of

farm and pet stock $1,003.50 was awarded and $1,002.50

paid ; under field and experimental crops $224 was awarded

and $221 paid; under farm and garden products $273 was

awarded and $269 paid ; under dairy products $42 was

awarded and paid; under domestic manufactures $360 was

awarded and $357 paid ; under trotting $800 was awarded and

$780 paid ; under objects other than agricultural, not speci-

fied, $171 was awarded and paid. The society reports 1,595

members, — 1,544 males and 51 females. Three farmers'

institutes were held at Great Barrington : January 4, on

"Village and wayside improvement;" January 17, on

"The horse for to-morrow: where shall we find it?" Feb-

ruary 2S, on "The anatomy, functions and diseases of the

horse's foot."

MARSHFIELD AGRICULTURAL AND HORTICULTURAL
SOCIETY.

Incorporated 1867, Acts of 1867, chapter 116.

Originally raised by contribution $3,755,43; now has

$22,980,08 invested as a capital stock in real estate, crockery,

tables, etc. Total assets, $22,980.08: real estate, $21,-

472.78; crockery, tables, etc., $1,507,30. Total liabilities,

$6,340 : premiums unpaid, $30 ; outstanding bills, $210

;

mortgages or like liabilities, $6,100. Receipts in 1893,

$3,278.14: bounty, $600; new members, $20; donations,

$45,50; other sources, $2,612.64. Expenditures in 1893^
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$4,651.97: premiums and gratuities paid, 11,385.72; cur-

rent running expenses, $2,868.25 ; interest, $398. Tlie

society offered in premiums $1,640.50, awarded in premiums

and gratuities $1,415, and paid $1,385.72, which went to 30

cities and towns. Three dollars and sixty cents went to one

city outside the State. Sixty persons received premiums

and 250 gratuities. Under head of farm and pet stock $295

was awarded and paid ; under field and experimental crops

$7.75 was awarded and paid; under farm and garden

products $143.65 was awarded and $75.95 paid; under

dairy products $18.75 was awarded and,paid ; under domes-

tic manufactures $78.06 was awarded and paid; under

trotting $787 was awarded and paid ; under objects other

than agricultural, not specified, $23.70 was awarded and

paid. The society reports 862 members, — 556 males and

306 females. Four farmers' institutes were held at Marsh-

field : January 12, on " The future of agricultural societies ;

"

January 25, on "Practical farming and poultry raising;"

March 3, on " The embellishment of grounds by means of

trees and shrubs " and " The anatomy, functions and diseases

of the horse's foot; " December 19, on " Raising and selling

of fruits and veo;etables."

MARTHA'S VINEYARD AGRICULTURAL SOCIETY.
Incorporated 1859, Acts of 1859, chapter 33.

Originally raised by contribution $4,552.17 ; now has

$4,105.70 invested as a capital stock in real estate, notes,

bank funds, crockery, tables, etc. Total assets, $4,134.07 :

real estate, $2,750; notes, $550; bank funds, $605.70;

crockery, tables, etc., $200; bills due, $27; cash, $1.37.

Total liabilities consist of premiums due and unpaid to the

amount of $18. Receipts in 1893, $1,237.92 : bounty,

$600 ; notes, $41 ; bank funds, $30.70 ; new members, $30 ;

other sources, $536.22. Expenditures in 1893, $1,543.80:

premiums and gratuities paid, $622.37 ; current running

expenses, $227.72 ; other expenses, $693.71. The society

ofiered $814.85 in premiums and awarded and paid $622.37

in premiums and gratuities, which went to 5 towns. Sixty-

nine persons received premiums and 120 gratuities. Under
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farms $8 was awarded and paid ; under tarm and pet stock

$213.95 was awarded and paid; under field and experi-

mental crops $55.50 was awarded and paid; under farm

and garden products $130.90 was awarded and paid; under

dairy products $19.85 was awarded and paid ; under domes-

tic manufactures $141.67 was awarded and paid; under

objects other tlian agricultural, not specified, $52.50 was

awarded and paid. Tlie society reports 216 members,

—

90 males and 126 females. Four farmers' institutes were

held : at Edgartown, April 22, on " Siieep raising ;
" at West

Tisbury, May 26, on " Cranberry culture ;
" at West Tisbury,

September 21, on " Can farming be made profitable in Mar-

tha's Vineyard?" at West Tisbury, November 22, on

*' Horses : what shall the society do to secure the people of

the island the best kind and quality of horses ?
"

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, fixtures, bonds and library.

Total assets, $321,097.72: real estate, $250,000; bonds,

$13,480 ; bank funds, $10,627.49 ; crockery, tables, library,

stereotype plates, etc., $39,567.92 ; bills due, $360.01 ; cash,

$7,062.30. Total liabilities $1,039 : premiums due and

unpaid, $39 ; mortgage or like liability, $1,000. Receipts

in 1893, $30,321.09: bounty, $600; bonds, $705; bank

funds, $214.10; new members, $720; donations, $67.50;

other sources, $28,614.49. Expenditures in 1893, $24,-

287.14: premiums and gratuities paid, $6,870.58; cur-

rent running expenses, $17,416.56. The society oftered in

premiums $7,850, awarded $6,909.58 and paid $6,870.58,

which went to 74 cities and towns. Sevent^^-five dollars

went to 7 cities and towns outside the State. One hundred

and ninety-six* persons received premiums and 149* gratui-

ties. Under head of farms $440 was awarded and $290t
paid ; under farm and garden products $6,853.20 was awarded

and $6,870 58t paid. The society reports 789 members, —
* Except window gardeners. f For 1892.
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736 males and 53 females. Eleven farmers' institutes were

held at Horticultural Hall, Boston: January 14, on "Vil-

lage improvement;" January 21, on "Landscape garden-

ing;" January 28, on "Historical sketch of English

horticulture;" February 4, on "The progress of horticult-

ural societies;" February 11, on "Fungi;" February 18,

on " Wild flowers and ferns ;
" February 25, on " Carnations

and their culture;" March 4, on "Poisonous plants;"

March 11, on "Aquatic plants;" March 18, on "Tuberous-

rooted begonias;" March 25, on " Rational methods in the

treatment of forests in New England."

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 1893.

MIDDLESEX AGRICULTURAL SOCIETY.
Incorporated as The Western Society of Middlesex Husbandmen in

1803, Special Laws, Vol. III.; name changed to The Society of
Middlesex Husbandmen and Manufacturers, 1819, Acts of 1819,
chapter 73; name changed to Middlesex Agricultural Society,
1852, Acts of 1852, chapter 30.

This society made no returns of finances or membership

and held no fair in 1893. The society held three farmers'

institutes: at Hudson, February 23, on "Does farming-

pay?" and " Vegetable culture ;
" at Boxborough, March 2,

on "Crops most profitable to grow" and "Vegetable cult-

ure;" at Bedford, March 22, on "Stock feeding" and
" Veo-etable culture."

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,-

475 : real estate, $35,000 ; crockery, tables, etc., $450 ; bills

due and unpaid, $25. Total liabilities, $3,562 : premiums

unpaid, $45 ; outstanding bills, $17 ; mortgages or like lia-
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bilities, $3,500. Receipts in 1893, $4,897.03 : bounty,

new members, $26; other sources, $4,271.03. Expendi-

tures in 1893, $3,204.21 : premiums and gratuities paid,

$843.25; current running expenses, $1,405.20; interest,

$258.75; other expenses, $697.11. The society ofiered in

premiums $1,497.75, awarded in premiums and gratuities

$816.96 and paid $843.25, which went to 13 cities and

towns. Three hundred and twenty-nine persons received

premiums and 118 gratuities. Under head of ftirni and pet

stock $420.25 was awarded; under field and experimental

crops $15 was awarded ; under farm and garden products

$251 was awarded; under dairy products $7 was awarded;

under domestic manufactures $119 was awarded. The society

reports 931 male members. Three ftirmers' institutes were

held : at Lowell, January 18, on "Feeding farm animals ;

"

at Pepperell, March 29, on " What we know of bacteria,

or the cause of contagious diseases " and "Milk and milk

testing;" at Westford, May 11, on "Market gardening in

the field " and " Gardening under glass."

9

MIDDLESEX SOUTH AGRICULTURAL SOCIETY.

Incorporated 1854, Acts of 1854, chapter 84.

Originally raised by contribution $3,000 ; now has

$15,000 invested as a capital stock in real estate. Total

assets, $15,200: real estate, $15,000; crockery, tables, etc.,

$200. Total liabilities, $7,383.29 : outstanding bills, $83.29 ;

mortgages or like liabilities, $7,300. Receipts in 1893,

$2,935.73: bounty, $600; new members, $92; donations,

$16.55; other sources, $2,227.18. Expenditures in 1893,

$2,935.73 : premiums and gratuities paid, $1,050.83 ; cur-

rent running expense*s, $1,489.45; interest, $395.45. The

society offered $1,437.68 in premiums, awarded and paid

$1,050.83 in premiums and gratuities, which went to 9 cities

and towns. One hundred and twenty-eight persons received

premiums and 67 gratuities. Under head of farms $24 was

awarded and paid ; under farm and pet stock $278.25 was

awarded and paid ; under field and experimental crops $105

was awarded and paid ; under farm and garden products

$111.95 was awarded and paid; under domestic manufact-
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ures $63.35 was awarded and paid; under trotting $475

was awarded and paid ; under objects other than agricul-

tural, not specified, $13.50 was awarded and paid. The

society reports 551 members, — 354 males and 197 females.

Three farmers' institutes were held : at Framinghani, Jan-

uary 17, on "Market gardening ;" at Holliston, March 2,

on "Winter feeding of stock;" at Ashland, March 14, on

" Growing small fruits for family use."

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,

$3,232.20: real estate, $3,200; cash, $32.20. Receipts

in 1893, $1,259.26: bounty, $600; new members, $19;

other sources, $640.26. Expenditures in 1893, $1,227.06:

premiums and gratuities paid, $606.75; current running

expenses, $620.31. The society offered $1,186 in premiums,

and awarded and paid $606.75 in premiums and gratuities,

which went to 1 town. Two hundred and four persons re-

ceived premiums and 123 gratuities. Under head of farms

$23 was awarded and paid ; under farm and pet stock

$303.25 was awarded and paid; under field and experi-

mental crops $7.75 was awarded and paid; under farm and

garden products $77.50 was awarded and paid; under dairy

products $9 was awarded and paid ; under domestic manu-

factures $90 was awarded and paid ; under trotting $48 was

awarded and paid; under objects other than agricultural,

not specified, $48,25 was awarded and paid. The society

reports 514 members,— 211 males and 303 females. Three

farmers' institutes were held at Nantucket: November 16,

on " Milch cows and dairy fiirming
;

" Novemlier 25, on

"General farm topics;" December 2, on "Dairies of

cattle."

OXFORD AGRICULTURAL SOCIETY.

Incorporated 1888, Acts of 1888, chapter 93.

Originally raised by contribution $4,400 ; now has $8,-

310.14 invested as a capital stock in real estate, cash,
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crockery, tables, etc. Total assets, $8,310.14: real estate,

$7,500; crockery, tables, etc., $200; cash, $610.14. Total

lialnlities, mortgages or like liabilities, $1,000. Receipts in

1893, $3,279.03: bounty, $600 ; new members, $55 ; dona-

tions, $34; other sources, $2,590.03. Expenditures in

1893, $2,668.89 : premiums paid, $1,194.69 ; current run-

ning expenses, $400; interest, $62.50; other expenses,

$1,011.70. The society ofi'ered in premiums $1,700,

awarded $1,213.50, and paid $1,194.69, which went to 15

cities and towns. Forty-five dollars went to two towns out-

side the State. One hundred and twenty-six persons re-

ceived premiums. Under head of :ftirms $40 was awarded

and paid; under farm and pet stock $495.50 was awarded

and $482.69 paid ; under field and experimental crops $56.75

was awarded and $55.88 paid ; under farm and garden prod-

ucts $21.50 was awarded and paid ; under dairy products $6

was awarded and paid ; under domestic manufactures $28.25

was awarded and $25.49 paid ; under agricultural implements

$3 was awarded and paid ; under trotting $540 was awarded

and paid ; under ol)jects other than agricultural, not speci-

fied, $22.50 was awarded and $20.13 paid. The society re-

ports 625 members, — 336 males and 289 females. Three

farmers' institutes were held: at Oxford, January 21, on
*' Cultivation of fruit

;

" at Millbury, December 21, on " Taxa-

tion " and " Poultry; " at Dudley, Deceml)er 27, on " But-

ter making and milk testing" and "Equal taxation."

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 hi 1853 reported

its permanent fund (par value) to be $9,550 ; now has $35,-

217.98 invested as a capital stock in real estate, cash, crock-

ery, tables, etc. Total assets, $35,217.98: real estate,

$35,000; crockery, tables, etc., $200; cash, $17.98. Total

liabilities, notes, $3,200. Receipts in 1893, $10,780 : bounty,

$600; new members, $46; other sources, $10,134. Ex-

penditures in 1893, $10,762.02 : premiums and gratuities
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paid $3,201.85; current running expenses, $2,637.96; in-

terest, $204.85; otlier expenses, $4,717.36. The society

offered in premiums $3,988.50, awarded and paid $3,201.85

in premiums and gratuities, wliich went to 36 cities and

towns. One hundred dollars went to one town outside the

state o Three hundred and thirty-six persons received pre-

miums and 18 gratuities. Under head of farms $39 was

awarded and paid ; under farm and pet stock $692.25 was

awarded and paid ; under field and experimental crops $42 was

awarded and paid ; under farm and garden products $170.85

was awarded and paid ; under dairy products $31 was awarded

and paid ; under domestic manufactures $204.50 was awarded

and paid ; under agricultural implements $5 was awarded

and paid; under trotting $1,985 was awarded and paid;

under objects other than agricultural, not specified, $48.25

was awarded and paid. The society reports 1,612 members
— 950 males and G62 females. Three farmers' institutes

were held; at Middle1)orough, January 11, on "Cranberry

culture ;
" at West Bridgewater, March 10, on " Market farm-

ing;" at Bridgewater, December 19, on "Dairying."

SPENCER FARMERS AND MECHANICS ASSOCIATION.

Incorporated 1888, Acts of 1888, chapter 87.

Originally raised by contribution $4,03408; now has

$7,800 invested as a capital stock in real estate, crockery,

tables, etc. Total assets, $8,146.49; real estate, $7,000;

crockery, tables, etc., $800 ; cash on hand, $346.49. Total

liabilities consist of mortgages or like liabilities to the amount

of $1,500. Receipts in 1893, $3,588.14 : bounty, $600 ; new

members, $28; donations, $400; other sources, $2,560.14.

Expenditures in 1893, $3,241.65: premiums and gratuities

paid, $1,843.72; current running expenses, $1,330.43; in-

terest, $67.50. The association offered in premiums $2,525,

awarded in premiums and gratuities $1,874.25, and paid

$1,843.72, which went to 23 cities and towns. Twenty-five

dollars went to one city outside the State. One hundred

and thirty-one persons received premiums and 28 gratuities.

Under head of farms $60 was awarded and paid ; under farm
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and pet stock $834.25 was awarded and $816.50 paid ; under
field and experimental crops $40 was awarded and $37.25

paid; under farm and garden products $85.50 was awarded

and $75.47 paid ; under dairy products $10 was awarded and
paid; under domestic manufactures $49.50 was awarded and

paid ; under trotting $775 was awarded and paid ; under ob-

jects other than agricultural, not specified, $20 was awarded
and paid. The society reports 963 members,— 537 males

and 426 females. Three farmers' institutes were held : at

Spencer, January 10, on "The advantages of New England
farming as compared with the South and West" and

"Horses;" at Oakham", February 14, on "How to make
small farms pay " and '

' Co-operative farming ;
" at Spencer,

March 23, on " Bringing up the farm" and " What educa-

tion does the farmer require ?
"

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, $9,303.17: real estate, $8,000;

crockery, tables, etc., $1,000; cash, $303.17. Total lia-

bilities, $2,390.75: premiums and gratuities unpaid,

$140.75; mortgages or like liabilities, $2,250. Receipts in

1893, $3,069.75 : bounty, $600 ; new members, $128 ; other

sources, $2,341.75. Expenditures in 1893, $2,766.58 : pre-

miums and gratuities paid, $1,117.95; current running

expenses, $824.94; interest, $89.86; other expenses,

$733.83. The society offered $1,817.55 in premiums,

awarded in premiums and gratuities $1,258.70 and paid

$1,117.95, which went to 22 cities and towns. Six dollars

and fifty-one cents went to four towns outside the State.

Two hundred and one persons received premiums and 109

gratuities. Under head of farm and pet stock $553.90 was

awarded and 1518.45 paid; under field and experimental

crops $36.50 was awarded and paid; under fiirm and garden

products $45.50 was awarded and $44.50 paid; under dairy
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products $14 was awarded and paid ; under domestic manu-

factures $114 was awarded* and $05.20 paid; under agri-

cultural implements $10 was awarded and $9.50 paid; under

objects strictly agricultural, not specified, $87 was awarded

and paid ; under trotting $385.50 was awarded and $380

paid ; under objects other than agricultural, not specified,

$14.30 was awarded and $12.90 paid. The society reports

1,216 members,— 559 males and (357 females. Three

farmers' institutes were held at Blandford : January 19, on

"Our birds and insect life;" April 21, on "Poultry: its

care and keeping for profit ;
" June 29, on " Forage crops :

principally grasses."

WEYMOUTH AGRICULTURAL AND INDUSTRIAL
SOCIETY.

Incorporated 1891, Acts of 1891, cliapter 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, $10,277.23 : real

estate, $10,000; crockery, tables, etc., $270; cash, $7.23.

Total liabilities, $2,775: mortgage, $1,500; note, $1,275.

Receipts in 1893, $4,428.17: bounty, $600; new members,

$10 ; donations, $40.30 ; other sources, $3,777.87. Expendi-

tures in 1893, $4,533,94 : premiums and gratuities paid,

$654.96; current running expenses, $2,311.24; interest,

$155.96 ; other expenses, $1,411.78. The society offered in

premiums $779.10, awarded $680.38 and paid $654.96, which

went to 17 cities and towns. Three hundred and forty-five

persons received premiums and gratuities. Under head of

farm and pet stock $387 was awarded and $375.10 paid;

under farm and garden products $116.10 was awarded and

$111.25 paid-; under dairy products $4.50 was awarded and

paid; under domestic manufactures $137.78 was awarded

and $129.11 paid; under trotting $671 was awarded and

paid ; under objects other than agricultural, not specified,

$35 was awarded and paid. The society reports 449 mem-
bers, — 437 males and 12 females. Three farmers' insti-

tutes were held : at South Weymouth, February 10, on
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"Market gardening ;" at East Weymouth, March 10, on

" Poultry ;
" at South AVeymoTith, March 31, on <' Milk and

its production."*

WORCESTER AGRICULTURAL SOCIETY.

Incorporated 1818, Acts of 1818, chapter 168.

The society in its first report to the Board in 1853 re-

ported its permanent fund (par value) to be $7,730; now

has $140,000 invested as a capital stock in real estate. Total

assets, $146,043.63 : real estate, $140,000; bank funds,

$5,843.63; crockery, tables, etc., $200. Total liabilities

consist of mortgages or like liabilities to the amount of

$50,000. Receipts in 1893, $28,308.10: bounty, $600

bank funds, $142.10; new members, $635; donations, $50

other sources, $26,881. Expenditures in 1893, $27,004.38

premiums and gratuities paid, $9,944.50; current running

expenses, $7,728.21; interest, $2,250; other expenses, $7,-

081.67. The society oftered in premiums $11,215.50, and

awarded and paid $9,944.50, which went to 83 cities and

towns. One thousand nine hundred and twenty-three dollars

went to 24 cities and towns outside the State. Two hundred

and eighty-five persons received premiums and 8 gratuities.

Under head of farms $129 was awarded and paid ; under farm

and pet stock $3,469.50 was awarded and paid ; under field and

experimental crops $130 was awarded and paid ; under farm

and garden products $920 was awarded and paid ; under

dairy products $105 was awarded and paid ; under domestic

manufactures $130.50 was awarded and paid; under trot-

ting $5,106 was awarded and paid ; under objects other than

agricultural, not specified, $84.50 was awarded and paid.

Diplomas were awarded for certain domestic manufactures

and other objects strictly agricultural, not specified. The

society reports 2,058 members,— 1,934 males and 124 fe-

males. Three farmers' institutes were held : at Worcester,

January 13, on "Market gardening" and " Deciduous and

conifer trees;" at Holden, February 15, on "Feeding of

stock" and " Fertilizers ;
" at Grafton, March 21, on " How

to make small farms pay " and " Feeding of stock for dairy

purposes."
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WORCESTER EAST AGRICULTURAL SOCIETY.
Incorporated 1890, Acts of 1890, chapter 41.

Originally raised by contrihution |1,015 ; now has $4,-

246.65 invested as a capital stock in real estate, bank funds,

crockery, tables, etc. Total assets, $4,246.65: real estate,

$2,712 ; bank funds, $1,292.65 ; crockery, tables, etc., $242.

Receipts in 1893, $6,126.02: bounty, $600; bank funds,

$27.30 ; new members, $235 ; donations, $337 ; other sources,

$4,926.72. Expenditures in 1893, $6,512.73 : premiums and

gratuities paid, $1,087 ; current running expenses, $4,158.61

;

new buildings, $1,267.12. The society offered in premiums

$1,475, awarded in premiums and gratuities $1,145.75, and

paid $1,087, which went to 16 cities and towns. One hun-

dred and ninety-five persons received premiums and 22 gra-

tuities. Under head of farms $26 was awarded and paid

;

under farm and pet stock $599.50 was awarded and paid;

under farm and garden products $301.50 was awarded and

$295 paid ; under dairy products $10 was awarded and paid ;

under domestic manufactures $72 was awarded and paid

;

under agricultural implements $20 was awarded and paid

;

under objects strictly agricultural, not specified, $50 was

awarded and paid ; under trotting $405 was awarded and

paid ; under objects other than agricultural, not specified,

$84 was awarded and paid. The society reports 639 mem-
bers, — 438 males and 201 females. Three farmers' institutes

were held: at Lancaster, January 19, on " Fruit culture ;

"

at West Boylston, February 28, on " The qualities of milk,

with tests by the Ba1)Cock tester ;
" at Lancaster, April 20,

on "The inequalities of taxation."

WORCESTER NORTH AGRICULTURAL SOCIETY.
Incorporated as the Fitchburg' Agricultural Society, 1852, Acts of

1852, chapter 79; name changed to Worcester North Agricultural
Society, 1853, Acts of 1853, chapter 359.

Originally raised by contribution $2,128 ; now has

$4,116.83 invested as a capital stock in real estate, fixtures

and cash. Total assets, $4,116.83: real estate, $2,500;

crockery, tables, etc., $300 ; cash, $1,316.83. Receipts in

1893, $2,920.89 : bounty, $600 ; new members, $41 ; dona-
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tions, $25 ; other sources, $2,254.89. Expenditures in 1893,

$2,991.37: premiums paid, $909.80; current running ex-

penses, $2,081.57. The society oifered $1,280 in premiums,

awarded $953.75 and paid $909.80, which went to 16 cities

and towns. Under head of farms $44 was awarded and

paid ; under farm and pet stock $406 was awarded and $397

paid ; under farm and garden products $232.25 was awarded

and $219.25 paid; under dairy products $3.75 was awarded

and paid; under domestic manufactures $21 was awarded

and $20.25 paid; under agricultural implements $2 was

awarded and paid ; under objects strictly agricultural, not

specified, $90 w^as awarded and paid ; under trotting $165

was awarded and paid ; under field sports $153.79 was

awarded and paid ; under objects other than agricultural,

not specified, $78.55 was awarded and paid. The society

reports 781 members,— 725 males and 5<d females. Five

farmers' institutes were held : at Ashburnham, January 5,

on "How to make small farms pay;" at Fitchburg, Janu-

ary 18, on " Fruit culture ;
" at Leominster, January 26, on

"Feeding for milk;" at Ashby, March 21, on "Dairy

products ;
" at Westminster, March 24, on " Fertilizers and

how to use them."

WORCESTER NORTHWEST AGRICULTURAL AND
MECHANICAL SOCIETY.

Incorporated 1867, Acts of 1867, chapter 117-

Originally raised by contribution $3,400; now has $12,-

098.06 invested as a capital stock in real estate, cash,

crockery, tables, etc. Total assets, $12,098.06 : real estate,

$11,000; crockery, tables, etc., $400; cash, 1698.06. To-

tal liabilities, $2,040.53: premiums unpaid, $40.53; mort-

gages or like liabilities, $2,000. Receipts in 1893, $6,440.58 :

bounty, $600; new members, $62.50; all other sources,

$5,778.08. Expenditures in 1893, $5,984.77: premiums

paid, $1,870.62 ; current running expenses, $1,825.35; in-

terest, $5.70; other expenses, $2,283.10. The society

ofiered $2,621 in premiums, awarded $1,911.15 and paid

$1,870.62, which went to 28 cities and towns. One hun-

dred and thirty-three dollars went to 3 cities and towns out-

side the State. One hundred and eighty-seven persons
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received premiums. Under head of farms $31 was awarded

and paid ; under farm and pet stock $789.50 was awarded

and $768.49 paid; under farm and garden products $169.75

was awarded and $167.03 paid; under dairy products $17

was awarded and paid ; under domestic manufactures $53.65

was awarded and $43.60 paid; under trotting $831.75 was

awarded and paid; under objects other than agricultural,

not specified, $18.50 was awarded and $11.75 paid. The

society reports 869 members,— 586 males and 283 females.

Three farmers' institutes were held: at Athol, January 17,

on "The cultivation of small fruits;" at Petersham, Feb-

ruary 7, on "A trip to the farms and fruit plantations of

California and the far West " and " How to make small farms

pay;" at Gardner, February 16, on "Market gardening in

the field and under alass."

WORCESTER SOUTH AGRICULTURAL SOCIETY.
Incorporated 1855, Acts of 1855, cliapter 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, $8,610.15: real estate, $8,000;

crockery, tables, etc., $500; cash, $110.15. Total liabili-

ties, $961 : premiums unpaid, $61 ; mortgages or like liabili-

ties, $900. Receipts in 1893, $.3,532.97: bounty, $600;

new members, $67 ; other sources, $2,875.97. Expenditures

in 1893, $3,229.26 : premiums and gratuities paid, $1,569.50 ;

current running expenses, $1,437.91; interest, $50; other

expenses, $171.85. The society oflered $2,100 in premiums,

awarded $1,630.50 in premiums and gratuities and paid

$1,569.50, which went to 27 cities and towns. One hundred

and thirty-one persons received premiums and 56 gratuities.

Under head of farms $54 was awarded and paid ; under farm

and pet stock $691.25 was awarded and $643 paid; under

farm and garden products $106.50 was awarded and $100.25

paid ; under dairy products $33 was awarded and paid ; un-

der domestic manufactures $90.75 was awarded and $88.25

paid ; under agricultural implements $2 was awarded and

paid ; under objects strictly agricultural, not specified, $45

was awarded and paid ; under trotting $530 was awarded and
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paid ; under objects other than agricultural, not specified,

$18 was awarded and paid. The society reports 1,802 mem-
bers, — 924 males and 878 females. Three farmers' insti-

tutes were held: at AVarren, January 30, on "Dairying"

and "Milk testing;" at Southbridge, March 8, on " Culti-

vation of small fruits " and " Some of the causes of the

depression of farming in New England ; " at Sturbridge,

December 20, on " The cultivation of small fruits."

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, crockery, tables,

etc. Total assets, $13,651.66 : real estate, $12,600 ; crock-

ery, tables, etc., $1,000; bills due, $35.50; cash, $16.16.

Total liabilities, two notes, $1,400. Receipts in 1893,

$3,030.05 : bounty, $600 ; new members, $45 ; donations,

$35.73; other sources, $2,349.32. Expenditures in 1893,

$3,098.23; premiums and gratuities paid, $1,397.67; cur-

rent running expenses, $1,638.06; interest, $62.50. The

society offered $1,644.50 in premiums, awarded $1,433.40 in

premiums and gratuities, and paid $1,397.67, which went

to 27 cities and towns. One hundred and fifty-five persons

received premiums and 39 gratuities. Under head of farms

$75 was awarded and paid ; under farm and pet stock $613

was awarded and $601 paid ; under field and experimental

crops $34 was awarded and paid ; under farm and garden

products $49.65 was awarded and $46.45 paid; under dairy

products $12 was awarded and $11 paid; under domestic

manufactures $47.05 was awarded and $46.95 paid; under

agricultural implements $9.50 was awarded and $3 paid;

under trotting $570 was awarded and paid : under objects

other than agricultural, not specified, $47.75 was awarded

and $46 paid. The society reports 551 members, — 498

males and 53 females. Three farmers' institutes were held

at Barre : January 27, on " Dairying" and " Milk testing;
"

February 10, on "The ideal life of farmers;" February

21, on " The normal school : why the farmer should

favor it."
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Suvwianj.

Number of societies, •

Amount held invested or well secured as
a capital stock,

Assets of societies,

Liabilities of societies.

Receipts, .

Expenditures, .

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 stock,

Amount awarded under head of field and
experimental crops,

Amount awarded under head of farm and
garden products, .

Amount awarded under head of dairy
products,

Amount awarded under head of domestic
manufactures, ....

Amount awarded under head of miscella
neous,

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, .

*38

$742,558 26

776,831 26

116,190 ;i9

208,292 30

191,157 74

20,802 20

86,501 66

79,645 61

60,869 56

59,168 71

1,440 00

22,145 79

1,029 63

13,025 02

686 75

3,655 49

4,308 64

21,416 39

7,480

2 225

24,143

7,465

31,608

141

t38

f757,407 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

t38

^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 00

1,597 00

23,918 00

6,834 00

30,752 00

135

* Two held no fair. t Three held no fair.
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ANI^UAL MEETmG.

The Board met at the office of the secretary, in Boston,

on Tuesday, Feb. 6, 1894, at 12 m., it being the Tuesday

preceding the first Wednesday in February. In the absence

of the Governor, Hon. James S. Grinnell was elected

president j?ro tern.

Present: Messrs. Alger, Appleton, Bancroft, Bowker,

Bucldin, Bursley, Clapp, Clemence, Coolv, Cruicl^shanks,

Cusliman, Damon, Fowler, French, Grinnell, Goessmann,

Harwood, Hartshorn, Hersey, Holbrook, Horton, Kilbourn,

Kimball, Newhall, Pratt, Rawson, Reed, Richards, G. C.

Rowley, J. H. Rowley, Sargent, Shaw, Taylor, Varnum,

Ward, Warren, West and Wood.

The secretary presented a copy of the report of the gypsy

moth committee, already transmitted to the Legislature,

which was, after discussion by various members, accepted and

adopted. This report will be found printed in this volume.

Voted, That the executive committee prepare an order of

business for the afternoon session.

Adjourned to 2.30 p.m.

Board called to order by Mr. Grinnell at 2.30 p.m.

The secretary read the records of the morning session.

Mr. Wood, chairman of the executive committee, pre-

sented a proposed order of business for the afternoon ses-

sion, which was adopted by a vote of the Board.

The records of the meetings of the executive committee,

acting for the Board, were read and approved, and their
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action adopted as the action of the Board. Also the records

of the special meeting at Great Barrington were read and

approved.

A committee of three, to examine and report upon the

credentials of newly-elected members, was appointed by

the Chair : Messrs. Bancroft, Kilbourn and Newhall.

Mr. Bowker, chairman of the committee appointed at the

last annual meeting to codify the rules and regulations of

the Board and all existing by-laws, to prepare such further

by-laws as might seem necessary, and to recommend the

appointment of certain standing committees for the perform-

ance of certain specified Avork, which committee reported at

the special meeting at Great Barrington and which report

was referred back to the committee, the committee enlarged,

and instructions given to report to the annual meeting, pre-

sented the amended report of the committee. '

The chairman of the committee read the proposed by-laws

chapter by chapter, each chapter being considered, amended

and accepted as read, and the whole was adopted by vote of

the Board.

The roposed rules and regulations were then taken up

and considered rule by rule, and were accepted and adopted

as read. The proposed recommendations of the Board were

read and adopted.

Mr. J. D. W. French offered the following resolutions,

which were unanimously passed :
—

Resolved^ That the State Board of Agriculture approves House

bill (H. R. No. 119), "A Bill to protect public forest reserva-

tions," and urges the immediate passage of said bill.

Resolved, That a copy of these resolutions be sent to the Sena-

tors and Representatives of this State in the United States Con-

gress.

The secretary reported on matter of portrait of Hon. John

E. Russell.

The secretary made report on the societies failing to com-

ply with the laws of the State and the regulations of the



No. 4.] ANNUAL MEETING. 341

Board, which report was referred to the executive committee,

with instructions to report reconmiendations of action.

Adjourned to 9.30 a.m. Wednesday.

SECOND DAY.

The Board met at 9.30 a.m., Mr. Grinnell in the chair.

Present : Messrs. Alger, F. H. Appleton, J. S. Appleton, Jr.

,

Bancroft, Bourne, Bowker, Bursley, Clapp, Clemence, Coolc,

Cruickshanks, Cushman, Damon, Fowler, Goessmann, Gove,

Grinnell, Hartshorn, Harwood, Hersey, Horton, Kilbourn,

Kimball, Lyman, Mills, Newhall, Palmer, Pratt, Raymond,

Reed, Rowley, Sargent, Shaw, Tucker, Varnum, Ward,
Warren, West and Wood.

The records of the first day were read by the secretary

and approved.

The committee on credentials, l)y its chairman, Mr. Ban-

croft, reported that it had found by the financial reports of the

several societies that thirty-five were entitled to representa-

tion on this Board. Of these societies twenty had members
whose terms had not expired, seven had re-elected their

former delegates and eight had elected new delegates to the

Board, and that all had sent to the secretar}'" proper certifi-

cates of their choice. The newly elected members are as

follows :
—

At large, appointed by the Governor :
—

Sprague S. Stetson of Lakeville.

Elected by the societies :
—

Amesbury and Salisbury, F. W. Sargent of Amesbur}-.

Attleborough, Isaac Alger of Attleborough.

Berkshire, Samuel M. Raymond of Hinsdale.

Blackstone Valley, Henry A. Cook of Northbridge.

Eastern Hampdea, W. M. Tucker of Mouson.

Hampden, F. E. Clark of Wilbraham.

Hampshire, Franklin and Hampden, C. B. Lyman of South-

ampton.
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Hingham, Edmund Hersey of Hiughara.

Hoosac Valley, Wm. H. Gove of North Adams.

Housatonic, Frank A. Palmer of Stockbridge.

Marshfield, John H. Bourne of Marshfield.

Massachusetts Horticultural, E. W. Wood of West Newton.

Nantucket, John S. Appleton, Jr., of Nantucket.

Weymouth, Q. L. Reed of South Weymouth.

Worcester East, W. A. Kilbourn of South Lancaster.

Which report was accepted.

The followhig committees of three were appointed :
—

On assignment of delegates : Messrs. Hersey, Harwood and

HORTON.

On place of holding public winter meeting : Messrs. Cruick-

SHANKS, Ward and Bursley.

On change of time of holding fairs : Messrs. Bancroft, Clem-

ence and Kilbourn.

On essays for the next annual meeting : Messrs. Wood, F. H.

Appleton and Kimball.

The report of the Dairy Bureau (Senate No. 8) was pre-

sented and read by the secretary and was accepted and

adopted by the Board. This report will be found printed

in this volume.

The secretary made report of the work of the past year

under the law for collecting and circulating information on

abandoned and partially abandoned farms. The report was

accepted and adopted, and it was

Voted, That it is the opinion of the Board that the work

should be continued and extended as far as the appropria-

tions will warrant.

The secretary read an abstract of the reports of delegates

to fairs, which reports were accepted.

Mr. Wood, chairman of the executive committee, re-

ported on the matter of colors used in awarding premiums,

that correspondence had been had with Boards of Agricul-

ture and State Agricultural Societies in many States, with

the following results : Of 24 States and New Brunswick
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heard from, 22 use blue for " 1st premium," red for " 2d

premium " and white for '
' 3d premium ;

" one uses red for

" Ist premium," white for " 2d premium" and blue for " 3d

premium ;
" and one has no fixed rule. As the rule of the

Board is in line with the practice in the majority of the

States, the committee recommended no change.

The report of the committee was accepted.

Mr. F. H. Appleton submitted a proposition that section 1

of chapter 114 of the Public Statutes be amended by adding,

after the word " premiums" in the next to the last line, the

words " or shall otherwise apply for the encouragement or

improvement of agriculture or manufactures," so that the

section will correspond and agree with section 7 of said

chapter.

Voted, To refer the matter to the executive committee.

Mr. Bancroft, for the conmiittee on changes of time for

holding fairs, reported that no requests for changes had been

received, which report was accepted.

Mr. Shaw stated that he understood the Bristol County

society wished a change of date and asked that the rule re-

garding changes of date be suspended.

Voted, To suspend the rule.

Voted, That the date for holding the fair of the Bristol

County society be changed to the fourth Tuesday after the

first Monday in September.

The secretary read a communication from the secretary of

the Massachusetts State Grange relative to the use of score-

cards and scales of points as recommended by the State

Board ; also relative to exhibitions of oleomargarine and

butterine at the fairs of the several societies.

Voted, on motion of Mr. F. H. Appleton, That the matter

be referred to the committee on Dairy Bureau and agricult-

ural products, with instructions to report at the next annual

meeting.

The secretary read a communication from Mr. Ethan

Brooks of West Springfield in regard to the propriety of

societies offering premiums for small nurseries of apple trees
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grown on our Massachusetts farms, and especially grown by

the young people, girls as well as boys, with the intent that

such trees shall wdien ready be planted in orchards on or

near the farms where the trees originate.

The secretary read a communication from Mr. F. T. Fuller

of Weston, asking for the co-operation of the Board in the

effort to secure the enactment of Senate Bill No. 23, being

a bill " providing for the reclamation of the Sudbury

Meadows and the protection of the pulilic health in the

valleys of the Concord and Sudbury rivers,"

Voted, That the matter be referred to the executive com-

mittee.

The secretary read a communication from Dr. George M.

Twitchell of Augusta, Me., in regard to societies being re-

quired to hold stock two days, and that they should fix an

hour when entries should close and then stick to it ; also,

that in connection with the score-card, on a fly-leaf, there

should be an illustration of the ideal animal of each breed

and of different varieties of fruits and vegetables.

No action was taken by the Board.

Mr. Elbridge Cushman read an essay on " The restoration

of exhausted farms by practical methods," which was ac-

cepted and will be found printed in this volume.

At 12.30 the Board adjourned to 2 p.m.

The Board was called to order at 2 p.m., Mr. Geinnell in

the chair.

Mr. C. F. Fowder read an essay on "Tobacco culture,"

which was accepted and will be found printed in this volume.

Mr. F. H. Appleton presented the following resolutions :
—

Whereas, The present law directs that the director at the State

Agricultural Experiment Station shall not publish the valuation of

the plant food contained in fertiUzers analyzed by the station ;
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Resolved, That we, a meeting of farmers of Essex County, re-

quest the State Board of Agriculture to consider the expediency

of taking action towards securing such change in the laws as shall

authorize the director of said station to publish the valuation, as

was previously done.

Resolved, That we request our delegate to present this matter

at the meeting of the State Board of Agriculture in February next.

After discussion the resolutions were laid on the table.

The report of the examining committee of the Agricultural

College was read by the chairman, Mr. Charles A. Mill's,

and was, by vote of the Board, accepted and adopted as the

report of the Board of Agriculture to the Legislature.

The executive committee, by its chairman, Mr. Wood, re-

ported concerning the delinquent societies and reasons given

therefor, and recommended that all except the Hampshire,

Franklin and Hampden be excused, and the secretary be

instructed to write them that they are excused, but must

comply with all laws and regulations in the future ; and that

the Hampshire, Franklin and Hampden be strongly censured

and notified that measures will be taken to withhold the

bounty next year unless the society complies strictly with

all laws and regulations of the Board.

Voted, That the report of the committee be accepted and

the recommendations adopted.

Voted, on motion of Mr. Cushman, That the election of

officers and appointment of committees be assigned to Thurs-

day at 10 A.M.

Mr. Edmund Hersey read an essay on " Cranberry

culture," which was accepted and will be found printed in

this volume.

Mr. William Bancroft read an essay on " The pleasures of

farming," which was accepted and will be found printed in

this volume.

Voted, That the laws relating to the Board of Agriculture
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and Agricultural Societies be compiled and codified by the

secretary and printed with the by-laws in the "Agriculture

of Massachusetts" and in pamphlet form.

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.

Voted, That the executive committee l)e directed to

inquire into the cost and expediency of including cuts of

types of the various fruits in connection with the scale of

points for fruits, and, if found advisable, cause them to be

printed.

At 4.30 P.M. the Board adjourned to 9.30 a.m. Thursday.

THIRD DAY.

The Board met at 9.30 a.m., Mr. Grinxell in the chair.

Present : His Excellency F. T. Greenhalge and Messrs*

Alger, F. H. Appleton, J. S. Appleton, Jr., Bancroft,

Bourne, Bowker, Bursley, Clark, Clemence, Cook, Cush-

nian, Cruickshanks, Damon, Goessmann, Gove, Grinnell,

Hartshorn, Harwood, Hersey, Horton, Kilbourn, Kimball,

Lyman, Newhall, Palmer, Pratt, Raymond, Reed, Rowley,

Sargent, Shaw, Tucker, Varnum, Ward, Warren, West and

Wood.

The secretary read the records of the second day, which

were approved.

Mr. Hersey, for the committee on assignment of dele-

gates, reported the following :
—

Amesbury and Salisbury (Agricultural and

Horticultural), .....
Attleborough (Agricultural Association),

Barnstable County, .....
Berkshire,

Blackstone Valley,

J. Bdrslet.

F. W. Sargent.

J. E. Kimball.

W. M. Tucker.

C. B. Lyman.
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Bristol Couuty, . . , . . . J. S. Appleton, Jr.

Deerfielcl Valley, E. A. Hakwood.
Eastern Hampden, F. A. Palmer.
Essex, ........ G. C. Rowley.
Franklin County, W. H. Bowker.
Hampden, D. A. Horton.
Hampshire, Q. L. Reed.
Hampshire, Franklin and Hampden, . . W. A. Kilbourn.
Highland, N. Wo Shaw.
Hillside, J. H. Bourne.
Hingham (Agricultural and Horticultural), . I. Alger.
Hoosac Valley, I. Damon.
Housatonic, A. Pratt.

Marshfield (Agricultural and Horticultural), . E. Warren.
Martha''s Vineyard, H. A. CooK.
Massachusetts Horticultural, .... Geo. Cruickshanks.
Middlesex North, C. L. Hartshorn.
Middlesex South, F. E. Clark.
Nantucket, E. Hersey.

Oxford, A. C. Varnum.
Plymouth County, E. W. Wood.
Spencer (Farmers' and Mechanics'Association)

,

H. A. Barton, Jr.

Union (Agricultural and Horticultural), . , L. W. West.
Weymouth (Agricultural and Horticultural), . J. C. Newhall.
Worcester, F. H. Appleton.
Worcester East, Wm. Bancroft.
Worcester North, G. L. Clembnce.
Worcester North-west, S. M. Raymond.
Worcester South, W. H. Gove.
Worcester County West C. E. Ward.

Report accepted and adopted.

The committee on essays for the next annual meeting

reported, by its chairman, as follows :
—

Essays.

Breeding and care of dairy stock, . . . E. A. Harwood.
Farming as an occupation, .... Chas. E. Ward.
Field crops, Prof, Wm. P. Brooks.

Subject to be assigned, A. C. Varnum.

Report accepted and adopted.

The committee on place for holding the public winter

meeting reported, by its chairman, Mr. Cruickshanks, that

the meeting should be held at Newburyport. The report
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was accepted, and the Board voted to hold the next pu])lic

winter meeting at Newl)uryport, provided the arrangements

with the hotels can be made satisfactory.

It being 10 o'clock, the special assignments were called up.

Voted, That the Chair nominate a committee of three to

nominate the specialists. Messrs. Bowker, F. H. Appleton

and West were appointed.

The election of officers being in order, ballots were taken

separately on each officer to l)e elected, and the elections

resulted as follows :
—

President, His Excellency the Governor, ex officio.

First vice-president, James S. Grinnell of Greenfield.

The Governor, coming in, took the chair.

Second vice-president, Francis H. Appleton of Peabody.

Secretary, William R. Sessions of Hampden.

Member Board of Control of State Agricultural Experiment

Station, C. L. Hartshorn of Worcester.

Voted, on motion of Mr. F. H. Appleton, That the Chair

appoint a local committee of live to act with the secretary in

arranging for the public winter meeting. Messrs. Appleton,

Sargent, Varnum, Wood and Damon were appointed.

The chairman announced the followino- standins; com-

mittees (the secretary is by rule of the Board a member

€X officio of each of the standing committees) :
—

Executive committee : E. W.Wood (chairman), E. Hersey,

Wm. Bancroft, C. L. Hartshorn, A. C. Varnum, AVm. H. Bow-
ker and F. H. Appleton.

Committee on agricultural societies: E. Hersey (chairman),

Q. L. Reed, N. AY. Shaw, F. E. Clark and Wm. H. Gove.

Committee on domestic animals and sanitation : Wm. Bancroft

(chairman), W. A. Kilbourn, I. Damon, W. M. Tucker and

G. C. Rowley.

Committee on gypsy moth, insects and birds : E. W. Wood
(chairman), F. H. Appleton, Wm. H. Bowker, A. Pratt and

F. W. Sargent.
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Committee on Dairy Bureau and agricultural products : C. L.

Hartshorn (chairman), D. A. Horton, G. L. Clemence, J. C.

Newhall and F. A. Palmer.

Committee on Agricultural College and education : A. C. Varnum
(chairman), Geo. Cruickshanks, E. A. Harwood, J. E. Kimball

and J. BuRSLEY.

Committee on experiments and station work : "Wm. H. Bowker
(chairman), C. L. Hartshorn, L. W. West, C. E. Ward and

H. A. Cook.

Committee on forestry, roads and roadside improvements : F.

H. Appleton (chairman), E. Warren, J. H. Bourne, I. Alger
and S. M. Raymond.

The Board approved of the nominations and the several

committees were declared elected.

Mr. Bowker, for the committee to nominate experts, re-

ported nominations. Ballots being taken, the following

elections resulted :
—

Chemist, Dr. C. A. Goessmann of Amherst.

Entomologist, Prof. C. H. Fernald of Amherst.

Botanist and pomologist. Prof. S. T. Maynard of Amherst.

Veterinarian, Prof. Jas. B. Paige of Amlierst.

Engineer, Wm. Wheeler of Concord.

Ornithologist, E. H. Forbush of Maiden.

Voted, That the secretary be authorized to procure such

tables and desks for the use of the Board in the new rooms^

of the Board as in his judgment may be deemed necessary.

Voted, on motion of Mr. Wood, That the executive com-

mittee of the Board petition the present Legislature to enact

such legislation as will make the secretary ex officio a mem-
ber of the Board of Agriculture.

A vote of thanks was unanimously tendered the chairman

for the able and impartial manner in which he had discharged

his duty as presiding officer.

Voted, on motion of Mr. Newhall, That the executive

committee be directed and authorized to petition Congress in
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aid of a " petition for a Federal act to enable the States to

enforce State laws regulating the sale of substitutes for dairy

products."

The records of the third day were read and approred.

Adjourned.

WILLIAM R. SESSIONS,
Secretary,
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AGRICULTURAL EXHIBITIONS, 1894.

Amesbury and Salisbury at Amesbury, September 25, 26 and 27.

Attleborough at North Attleborough, October 2, 3 and 4.

Barnstable County at Barnstable, Sej^tember 11, 12 and 13.

Berkshire at Pittsfield, September 11, 12 and 13.

Blackstone Valley at Uxbridge, September 25 and 26.

Bristol County at Taunton, September 25, 26 and 27.

Deerfield Valley at Charlemont, September 13 and 14.

Eastern Hampden at Palmer, September 18 and 19.

Essex at Haverhill, September 18, 19 and 20.

Franklin County at Greenfield, September 20 and 21.

Hampden at Wcstfield, September 20 and 21.

Hampshire at Amherst, September 25 and 26.

Hampshire, Franklin and Hampden at Northamitton, September
18 and 19.

Highland at Middlefield, September 5 and 6.

Hillside at Cummingtoii, September 25 and 26.

HiNGHAM at Hinghavi, SejDtember 25 and 26.

HooSAC Valley at North Adams, September 18, 19 and 20.

HouSATOMic at Great Barringlon, September 26, 27 and 28.

Marshfield at Marshjield, September 12, 13 and 14.

Martha's Vineyard at West Tisbury, September 18 and 19.

Massachusetts Horticultural at Boston, October 2, 3 and 4.

Middlesex North at Lowell, September 13, 14 and 15.

Middlesex South at Framingham, September 11 and 12.

Nantucket at Nantucket, September 5 and 6.

Oxford at Oxford, September 18 and 19.

Plymouth County at Bridgewater, September 19, 20 and 21.

Spencer at Spencer, September 20 and 21.

Union at Blandford, September 12, 13 and 14.

Weymouth at South Weymouth, September 27, 28 and 29.

Worcester at Worcester, September 4, 5, 6 and 7,

Worcester East at Lancaster, September 13 and 14.

Worcester North at Fitchburg, September 18 and 19.

Worcester North-ayest at Athol, October 2 and 3.

Worcester South at Sturbridge, September 13 and 14.

Worcester County West at Barre, September 27 and 28.
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Report to the LtGisLATURE or the State Board

OP Agriculture, acting as Overseers

OF THE Massachusetts Agricult-

ural College.

[P. S., Chap. 20. Sect. 5, adopted by the Board Feb. 7, 1894 ]

The members of the examining committee of the Agri-

cultural College have visited the college separately from

time to time during the year, and they were together in

attendance at the examination of the senior class for the

Grinnell prizes in June.

The past year has been one of great prosperity to the

college. The Legislature appropriated money necessary to

carry out last year's requests and recommendations. A
larger number of students than ever before are availing

themselves of the advantages here afforded for culture of

both mental and bodily faculties.

AVere your committee to write an extended report it would

be on the lines indicated in our last report — that the college

is doing a useful work in providing for wide culture upon sub-

jects especially connected with the former's calling ; that the

college farm and its equipment are becoming more and more

an ideal object lesson to any who will inspect them, while

the bulletins and reports explaining clearly the result of ex-

periments are messengers of useful information to any of

our citizens who will read and profit by them.

The annual report of the trustees of the college, already

printed, gives in detail the condition of the various depart-

ments, while its urgent needs, especially as to increasing the
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number of dormitories and of providing more recitation

rooms, are clearly set forth. To this report we give our

cordial endorsement.

Respectfully submitted,

CHAS. A. MILLS.
A. C. VARNUM.
E. A. HARWOOD.
GEORGE CRUICKSHANKS.
GEO. L. CLEMENCE.
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TOBACCO CULTURE.

BY C. F. FOWLER OF WESTFIELD.

In entering upon the discussion of the cultivation of tobacco

let it not be supposed for one moment that I have thought

that I could instruct an old grower of tobacco, or even

direct a new one, so that he might grow a satisfactory crop

every time. These things come not by the telling, but are

learned only from that old and incorrigible schoolmaster,

experience.

Every one that enters into this lousiness will find that

"toilsome days and weary nights are appointed unto him,"

and will often wish he never had seen a tobacco plant ; and

although the backaches of the past may be dispensed with

by the machine setters of the present, yet continual watch-

fulness and care will ever remain with the grower as a

necessity for the production of a good crop.

A mistake in the selection of his ground or a neglect in its

cultivation and care can often only be known at the season's

end, when the crop is ready for market, and can never be

remedied ; for a tobacco plant must never stop growing after

once started until it is cut from the ground, and just so

surely as it does it will show in color or texture, no matter

what the cause is, whether too much moisture or not enough

moisture, a lack of fertility or lack of care ; in fact, anj^thing

that checks or stops growth is sure to manifest itself in the

end ; and not only in the field but in the sheds also must

this ever watchfulness be continued.

To give just the light, air and moisture that will bring out

the liest and most even colors, to prevent pole sweat and

white veins, and give to the leaf the best possible finish and

elasticity— to accomplish these results as far as possible the
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moist air of night or the drier air in the day must be ad-

mitted to the sheds or excluded as the case may demand.

Yet, with all the care and watchfulness we may bestow,

often disappointment is the lot of the grower, and liis visions

of profit are overborne by the present consciousness of loss.

But growers who have been struggling unaided in the past

arc now beo;inning to receive that aid from science so long

desired, which we hope will soon enable us to produce with

more certainty the kind and quality of leaf we seek.

While the growing and using of tobacco has been carried

on in this country since its first discovery by Columbus in

1492, yet its systematic culture was not begun until 1612,

and from that time until the present it has been one of the

industrial products of this country in increasing cjuantities,

until at the present time it is one of our great staple pro-

ductions.

I shall not attempt in this brief paper to give a complete

history of this large industry, or treat of its cultivation ex-

cept so far as may concern its culture in New England.

In the earlier days of tobacco culture in New England

nothing appears to have been known of its proper prepara-

tion for market, and, indeed, it is related that the process

of sweatino; out the rank flavor and the starting of the in-

dustry in this section were by a Suffield (Conn.) merchant,

who, having taken a lot of tobacco to cancel a bad debt,

packed it in boxes so as to economize in room, where it re-

mained a year or two, when, being in New York, he traded

it for groceries as the boys used to swap jack-knives—
" sight unseen"— at what he called a good price, about five

or six cents a pound, and thankful he was well rid of bad

assets. What was his surprise a time after to receive a re-

quest from his customer in New York for some more of that

" same kind" of tobacco, and inquiring the name of it. Of
course, the shrewd Connecticut Yankee gave it a name, which

was Connecticut Seed, and placed himself in a situation to

continue the trade so accidentally commenced. This was pre-

vious to or about 1825, and from this time more attention

was paid to its cultivation, and as a knowledge of its prep-

aration for market and growing increased, its merits as a

cigar wrapper became better known, the demand became
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greater, and the area of its cultivation gradually extended

up the river and into the adjacent valle3^s, so that in 1850

there was grown in New England 1,414,920 pounds, of

which Massachusetts raised only 138,246 pounds and Con-

necticut 1,276,624.

Stimulated by l)etter prices, the growth increased so that

the product in Xew England in 1860 was 9,264,862 pounds,

of which Massachusetts grew 3,233,198; in 1870, 15,869,-

999 pounds, of which Massachusetts grew 7,312,385 ; in

1880, 19,717,401 pounds, of which Massachusetts grew

5,369,439; in 1890, 11,826,883 pounds, of which Massa-

chusetts grew 2,794,848.

Varieties.

There are about one hundred and twenty-five varieties of

tobacco OTown in the United States. Until about 1875

nearly all tobacco grown in New England was called Con-

necticut Seed as a general name, but often designated as

Broad Leaf, Long Leaf, Willson's, and Williams' or Barber's,

and many others, all of them noted for fineness of texture

and color and especially adapted to wrap a good cigar.

The first experiment of which I can learn in growing

Havana Seed for wrappers in New England was in 1856,

when Hon. Thomas Kneil of Westfield procured some Ha-

vana seed, and Mr. Daniel Bush of the same town grew the

tobacco for the firm of T. & J. Kneil, and continued to

grow it for them as long as they were in business, receiving

from them 1)y agreement as much per acre as he obtained by

o-rowino- Connecticut Seed Leaf. This seed was very care-

fully guarded by the grower and for about ten years only

two growers had the improved seed. This I believe to be

the commencement of the growth of this variety, and from

this seed was distributed by the writer into Connecticut and

up the valley.

Since about 1875 new seed has often been introduced

from Cuba, which after a growth of a few years has been

found to produce a leaf of such fine texture and flavor as to

supersede every other variety, except in a very limited sec-

tion in Connecticut. This Havana Seed, as it is called, has

a smaller and thinner leaf, with small veins and of very even
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color. But the soil, fertilizer, cultivation and curing, as

well as atmospheric conditions, have very much if not every-

thing to do with, and make up this fine and silky leaf so

much sought after. The leaf must also burn well with

white ash, which must not flake or drop from the cigar in

scales. The demand for different shades and colors varies

with the fashion, which is about as changeable as is the color

and style of dress. Just now the greatest demand is for

light colors. How to obtain just the shade and quality of

leaf desired is what has called out more effort and upon
which has been expended more time and money than upon

the production of any other crop git)wn.

Experiments.

Until within a short time this great crop has been entirely

ignored by the experiment stations, and all experiments

performed have been by private enterprise and of necessity

rather crude and often unsatisfactory.

In the winter of 1891-2 there was organized jn Windsor
the Connecticut Tobacco Experiment Company, for the pur-

pose of carrying on the business of an experiment in the

culture and cure of tobacco, the same to be conducted and

carried on in connection with and under the supervision of

the Connecticut Agricultural Experiment Station. A stock

subscription l)ook was opened, and from the proceeds of the

sale of stock land was purchased and a building built, offi-

cers elected and to J. A. Du Bon was committed the practi-

cal management of the experiment itself. The experiments

are to continue through a series of five years.

The following are some of the questions wdiich, as far as

possible, were to receive immediate attention :
—

(a) What is the efiect on quantity and quality of leaf of

larger applications of cotton-seed meal than are commonly
used as a fertilizer?

(b) What is the comparative effect on quantity and

quality of leaf of applications of castor pomace containing

the same amounts of nitrogen as the cotton-seed meal used

in experiments under a?

(c) If heavy application in form of castor pomace proves

injurious to the leaf, can the injury be lessened or prevented
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if half of this nitrogen is applied by castor pomace and the

other half l)y nitrate of soda ?

(d) What are the comparative effects on quantity and

quality of leaf with applications of equal quantities of potash

in the following forms : cotton hull ashes, high-grade sulphate

of potash, the same with lime, double sulphate of potash,

the same with lime, pure carbonate of potash, and pure

nitrate of potash?

(e) Is it possible to absolutely prevent pole-burn and to

cure the crop perfectly on the stalk by the use, in very damp,

"muggy" weather, of artificial heat simply as a means of

ventilating and partly dr|ring the air of the barns ?

These questions of the effect of different fertilizers, cli-

matic conditions and soil and their relations to each other

are now receiving attention from the Massachusetts Tobacco

Growers' Association, organized in the winter of 1892-3 in

Northampton. The preparation of the fertilizers is under

the direction of Professor Goessmann of the Experiment Sta-

tion, and the composition is unknown by the grower or those

who are to judge of the relative quality of the different plats.

It is proposed to have three or more pieces in different

towns each piece to be dividetl into ten plats, and each plat

to be fertilized with a different formuli, these experiments to

be continued for a term of years and upon the same ground.

The past season was very unfavorable on account of the

extreme dry weather and only two pieces were raised. The

results from these experiuients are, of course, not ready to

i)e reported. Each plat will ])c judged by experts before the

sweat and again after, which will require much patient labor

and time.

Upon the settlement of such questions as these organiza-

tions are working for depends largely the future prosperity

of this industry so far as the growing of fine tol)acco in New
England is concerned. Of its sale in the market I will

speak later on. The area upon which good wrapper leaf,

such as the trade demands, can be grown is limited, and i-s

practically confined to the Connecticut and Housatonic val-

leys, and even within these limits the })roduction has been

very far from uniform in color and quality, owing, without

doubt, to the fact that in many instances a farmer has tried
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to orrow tobacco because his neiirbbors did, not takin2: into

consideration, perhaps, the fact that the soil upon his farm

was very different from his neighbors'. As a rule, dark and

heavy soils produce naturally a darker and heavier leaf

than a lighter soil, and not only does soil, l)ut fertilizers and

the form in -which they are applied, affect both color and

quality, and the man who attempts to grow tobacco will

soon learn that he is dealing with the most sensitive ulant

grown.
Seed Bed.

The first requisite for growing good tobacco is a good seed

bed, with a sunny exposure. The best land for such a bed

is a moist, sandy loam, Avhicli should be })loughed and made

very rich the summer previous to using, by either manure,

at the rate of fifty cords per acre, or good commercial fer-

tilizer. No weeds should be allowed to mature upon the

bed. In November the bed should be ploughed and har-

rowed thoroughly. In the spring the land should be worked

lightly (but not when wet), and some quick-acting fertilizer

applied, at least 500 pounds per acre. Sulphate of ammo-
nia has proved a good substitute for Peruvian guano. This

should be thoroughly raked in. Do not let your land dry

out before sowing your seed, but roll your ground lightly,

then sow your seed and roll again, and if dry, water imme-

diately if you sow sprouted seed. I sprout my seed in

apple-tree dirt, obtained from hollow apple trees, or by plac-

ing in cloth between two turfs and keeping moist in a warm
place. One tablespoonful of seed to a square rod of land

is about right.

The beds should be sown as early as the ground is in con-

dition, from the 1st to the 10th of April. To get early

plants the bed should be covered with glass or cloth, resting

upon boards about a foot high ; a good size for sash is 3 by

8 feet. If glass is used, care must be exercised to raise the

sash on sunny days.

Many simply cover their beds with white-l)irch brush,

erecting a tight fence as a wind-l)reak. Plants raised in this

manner are usually more hardy and stocky than when grown

under cloth or glass, and Avill be from on6 to two weeks

later.
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Selection of Land.

In selecting a field for growing tobacco I would select a

light or warm sand}" loam that had grown potatoes as a pre-

vious crop, or rather, would prefer a field where a crop of

clover had been turned under the year previous. The sub-

soil should be porous to allow of quick drainage
;
yet the

experience of the past extremely dry season would show the

desirability of a soil that would stand a drought, if such can

be found.

Our best pine-plain lands have been producing some of

the finest tobacco grown for the past few years, especially

when grown largely upon mixed fertilizers, and it is an open

question whether these light soils may not prove to be the

very l)est for tobacco, leaving the heavier soils for grass, to

which they are more especially adapted.

Preparation of the Field.

The land should be ploughed in the fall, and if possible

horse manure at the rate of ten or twelve cords per acre

ploughed in. The use of a little quick-acting tobacco

fertilizer as a starter ought to give you a good growth. I

prefer 6 or 8 cords of horse manure, and 1,500 pounds of

cotton-seed meal, and 500 pounds cotton-hull ash, or 300

pounds high-grade potash. Many use too much potash. In

the spring, if not manured in the fall, plough as early as soil

is in condition and again just before setting. If set by

hand, sow fertilizer in rows, three feet apart, and ridge,

setting plants from fifteen to twenty inches apart.

Setting Plants.

Never set a small plant. Before plants are large enough

to set, plough your land and sow fertilizer and harrow thor-

oughly, making the field as smooth as possible. I prefer to

have the fertilizer sown at least one week before setting, to

prevent burning the plants. Too much care cannot be given

in lifting the plants after wetting the l)ed. If the ground is

not too hard, they may be pulled with one hand and kept

bunched in the other. When the hand is full, place in a

shallow box, rdots down. When the box is full, sprinkle

and place in a cool, shady place or cellar where they may
remain until wanted. Great care should be exercised in
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having the plants of the same size for machine setting. With
a good team three men can set one-half acre or more per

hour and water it. In dry weather plants live much better

set by a machine than by hand, as the water is placed at the

roots of the plants ; but it requires practice on the part of the

droppers to set evenly and well.

Cultivation and Care.

As soon as the plants have commenced to grow, the ground

should ])e stirred up by horse and hand hoe, loosening and

breaking the ground immediately around the plants, allowing

no w^eeds to become strongly rooted. At the second hoeing

the soil should be brought up around the plant as much as

possible, as the leaves will soon be so large as to prevent

doing it later, and the plant needs this support to prevent

being blown over by the winds. Most of the future culti-

vating can be done by the cultivator, raising the rows quite

high to hold the plants up and prevent flooding by heavy

rains.

Topping and Suckeeing.

As soon as the plant has begun to show the wdiite of the

bud it should be topped. It is usually necessary to go over

the held several times, as it will not all be ready at the same

time. It should stand about four w^eeks after topping, de-

pending somewhat upon the season, time of topping, etc.

Care should be exercised to keep the suckers from becom-

ing too large. Usually twice suckering will be sufficient to

keep it clean. The first time about six leaves down should

be suckered, and the entire plant previous to cutting.

Insect Pests.

One of the first insect pests to put in an appearance is the

cut-worm. They commence working as soon as the plants

are set, and often destroy many plants, necessitating a re-

setting. Probably the best way to get rid of them is by

Paris green, about a heaping teaspoonful to six quarts of

flour. No harm can come from its application, as the lower

leaves never mature.

The green tobacco worm puts in an appearance about the

last of July, and must be hunted and destroyed. Potatoes

should never be planted by the side of tobacco, as the black
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jflea breeds upon them and as the vhies die they spread to

and live upon the tobacco, causing what is called flea holes.

The above-mentioned pests, with a good crop of grasshop-

pers, will keep you busy until the tobacco is ready to cut.

This time is learned better by experience than from any

written description ; the leaves grow thicker and assume a

mottled appearance.

Harvestixg and Stripping.

After cutting, the plant is allowed to wilt suflficiently to

prevent breaking the leaves, when it is strung upon slats

one and one-half by one-half inch and four feet long, drawn to

the sheds upon a rack built for that purpose, and hung upon

poles, the slats being placed from six to ten inches apart,

accordino; to size of tobacco and amount of air in the shed.

Great care should be exercised not to bruise the leaves, as

every In-uise will show in a changed color of the leaf when

cured ; also in not wilting the tobacco too much, as any

pressure upon the leaf when too hot is sure to ruin it for a

wrapper. The sheds are usually left open until the tobacco

has begun to cure down in fine weather, care being taken to

prevent injury by rain or wind beating in the doors.

As soon as the stems of the leaf are dried out, usually

about the first of November, it is ready to strip from

the stalk, and as soon as suitable weather will permit it is

taken from the poles and piled, without removing from the

slats, in seven-sided piles and covered to prevent drying.

It can remain in this condition until stripped frcmi the stalk

without dano;er of heating.

As soon as convenient the plants are removed from the

slats and the leaves carefully stripped from the stalk and

bundled in double bundles with good strong jtaper. Strip-

ping boxes are usually ten inches square inside, and thirty-

eight or forty inches long. Lap enough so the Ijundles will

not come apart.

These are carefully piled in hakes, two narrow boards being

placed between the tiers of bundles, care being used to place

them upon the sides. I have never l)een troubled with

tobacco heating when packed in this way, always leaving it

in this condition until sold or taken to the assortino; table.
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Assorting.

The assorting of the crop requires great care and good

judgment, and each grade should be uniform. I usually

make seven grades, viz. : h)ng wrapper, short wrapper, dark

wrapper, long binder, short binder, top leaves, and tillers.

The long wrapper consists of the perfect long leaves of

good color and quality ; the short wrapper, the shorter per-

fect leaves, including the perfect light ground leaves ; the

dark wrapper, the dark colored and heavier large leaves ; the

binders, those not fit for wrappers in color and soundness,

sized in length for appearance mostly ; top leaves, the short

top and heavy leaves, unfit for a binder, unavoidably

heavier and darker and requiring a heavier sweat ; the fillers

are the bottom leaves and those not sound enough for

binders. They rarely bring enough to the grower to pay

for tying up, and are usually pressed into a case loose and

sold to manufacturers to be made into snuff or fine cut, or

for export.

After assorting it is tied in hands containing from twelve

to fifteen leaves in a hand, using the strong tip leaves for

tiers ; it is then rebundled in paper and cither sold to dealers

or packed in cases, as the grower can find a customer or not.

Very often the grower sells his crop in the bundle to the

packer, who attends to assorting in his own shop. This is

usualh^ the l)cst way to dispose of the crop, as but few

growers can assort it to suit the packer, and as the trade

now is, the grower is eventually obliged to dispose of his

crop to the packer or dealer.

Packixg.

In packing, good judgment must be exercised, and educa-

tion is often bought very dearly by experience, many a crop

being ruined by being cased too wet, or too dry, or too heavy.

The size of the case is governed 1)y the length of the

tobacco. From thirty by thirty-six to thirty hy forty-two

inches is the usual size. From 300 to 375 pounds are pressed

into a case. It should be lapped enough so that the pressure

shall be as heavy in the centre as at the ends. One inch

space should be left between the ends of the hands and the
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case, so as to allow the steam to escape freely while in the

sweat. Each case is numbered and marked with the weight

and tare, and placed upon the side to sweat, which will re-

quire from six to nine months l^efore being ready for the

manufacturer to work.

Marketing and Markets.

I have said that, as the markets now are, perhaps the

wisest course for the grower is to sell to the packer in the

bundle previous to assorting ; l)ut right here comes in a diffi-

culty. The packer cannot assort the whole of the crop for

lack of room for a sufficient amount of help, as a man can

assort properly only from 100 to 150 pounds per day, and

so the grower is often obliged to assort his crop. The mar-

keting of tobacco is very different to-day from what it was

a few years ago. Before the imposition of a government

tax upon cigars and manufacturers there was a large number
of small factories where growers could sell their crops with-

out the aid of the dealer or packer. To-day but few small

shops are in existence. They have been run out by the

larger concerns, who buy onl}^ of dealers and in large quan-

tities, and only the grade they then desire, whether wrap-

pers or binders.

Another and by far the worst drawback to the New
England leaf grower is the competition of Sumatra tobacco,

grown on one of the East India islands by a Dutch syndi-

cate, which employs coolie laborers at a few cents per day,

and raises a leaf that has the merit of being very fine and

of good color, three or four pounds of which will wrap a

thousand cigars, whereas it will take from three to twelve

pounds of our production to wrap the same number. The

only redeeming thing al)out it is its looks. At present the

duty is $2 per pound, which enables the growers of domes-

tic leaf to compete successfully with their cheap labor and

make living wages. The present movement to reduce the

duty upon this leaf can have but one result, if successful,

viz., to drive the New England grower out of the market,

and ruin this great industry we have spent so much time and

money to develop.
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CEANBERRY CULTURE.

BY EDMUND HERSEY OF HINGIIAM.

To secure success in the business of oTowins; cranberries,

a boor should be selected that can be well drained at a

moderate expense ; it should have on its borders a good sand

bank, free from clay or loam, and there should be a good

supply of water that can be kept under full control at all

seasons of the year. Without good drainage, whatever may
be said to the contrary, the cranberry cannot be grown with

success ; in fact, it cannot be grown at all in water. Water
is of value only when the plant is at rest or when used to

kill insects and to prevent frosts ; and even to use it for these

purposes is destructive to the fruit and a great injury to the

plant if kept on more than a few hours at each flooding.

Because the cranberry grows naturally where the land is

quite wet and usually flooded during the cold weather, the

conclusion is too often drawn that water is essential to its

growth ; but a careful investigation will disclose the fact that

where the cranberry grows naturally and produces good crops

the water covers the surfice of the bog only during the time

the plants are in a dormant state ; that before they begin to

grow the water is from six to twelve inches below the tops

of the plants, and that good drainage is secured by a net-

work of partially decayed vegetation just below the growing

cranberry plants. It is a fact that is now well known by
observing cranberry growers that cranberries grow best on

thoroughly drained land, with the water from twelve to

eighteen inches below the surface during the summer months.

One of the principal advantages of covering a bog with

sand is to furnish good drainage and more heat than can be

obtained in a natural bog. While a cranberry })lant set in

sand, where the drainage is good, will frequently grow four
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feet the first season, it will not grow one foot if set in sand

where the drainage is so poor that the water will stand in

pools twelve hours after every shower. "Water is important

to success in cranberry growhig, but it must be under the

control of the grower at all seasons of the year. The bog-

may be covered with water from November until May to

advantage, but it should not be let on all at once nor suddenly

drawn off; the letting on and drawing off should cover sev-

eral weeks of time, and a great depth of water is desirable

only in the coldest weather, to keep the ice above the plants.

The ditches should be well filled by the first of September

and kept full until about the first of June, in order to })rotect

the fruit in the autumn and the fruit-buds in the spring.

In whatever business man is to make much of a success, he

must not only have all the conditions favorable, but must

make himself acquainted with all the details, and, in fact,

make himself master of the business. This applies to the

cranberry Inisiness quite as well as to any other. If a bog

cannot be easily drained, has no sand or fine gravel near it,

and has not plenty of water, easily controlled, it would be

well to hesitate about using it for growing cranberries ; but

if it has good drainage and good sand or gravel near, in

eight years out of ten it might produce fair crops of fruit

without water. While water is important, it is less so than

either drainage or sand. With these three conditions favor-

able, no one who will give the business proper attention need

hesitate to engage in it.

Having secured such a bog, the first work is to drain it.

If it be a deep bog that has never been drained, allowance

must be made for the settling of the surface after the water is

drawn off. It is safe to allow eighteen inches if the outlet is

to be lowered three feet below the surface of the bog ; this

will jzive a chance to draw the water at least twelve inches

below the surface. In digging the ditches for draining,

while the main water course may be in the centre of the bog,

there should always be a ditcli between the bog and the high

land to catch all the water that flows over the surface of the

surrounding high lands towards tlie bog. Having thoroughly

drained the bog by lowering the water in the main ditch and

preventing it from flowing in from the surrounding high
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lands, the work of constructino; the bo"' should be com-

menccd, beginning on the side where the outlet of the water

is, and working back towards the point from whicli the

water supply is to come. The first work should be the con-

struction of a dam high enough to flood the bog at least three

feet in depth, and the gateway should be so constructed that

the water can be easily drawn entirely off, or raised to any

depth desired. At the upper end, where the water enters the

main ditch, a dam should be built for a reservoir large

enoui>;h to contain water sufficient to flood the bog whenever

desired.

In constructing the bog, if it be covered with grass, the

sod should be entirely removed and carried oft'. But if it

be covered with trees or bushes, the trees, before being cut,

should be pulled over so as to more easily remove the roots

by using the trunk of the tree for leverage. The roots of

the larger trees Avill not grow below the top of the peat,

which has for many years been below the water-level. This,

as a rule, will 1^ from six to nine inches below the surface

on bogs that have never been drained for cultivation. The

brush and roots should be piled up in large windrows to dry,

and on the top of these should be shoveled the leaf mould,

which is above the peat ; thus leaving the surface perfectly

level. When the roots and soil are dry enough, which will

be in a few weeks, they should be burned up and the ashes

saved for fertilizing other parts of the farm.

Ditches should be dug eighteen inches deep, eighteen

inches wide at the bottom, and thirty inches at the top.

These ditches should be seventy-five feet apart, running at

right angles with the centre ditch and from it to the border

ditch.

In constructing the bog, care should be taken to keep the

surface at a water level. This can be easily done by

keeping back water enough so as to have a few inches in the

bottom of the ditches. When the ditches are all dug, and

the brush, stumps and surface soil all disposed of by fire or

removed to the high land, the bog is ready to sand. If it be

a small one, wheelbarrows may be used to remove the sand,

but if it be large, a hand car run on movable rails can be

u-sed with more economy. The sand should be free from
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clay or loam, and should be coarse enough to let the water

throuiih it freely. Very fine sand is not as good as fine

travel. Never use sand so fine that the water will stand on

it in pools after every shower. To get good drainage, cover

three or four inches in depth.

In regard to the selection of varieties of cranberries, al-

w^ays give preference to those with thick flesh, small cavities,

dark color and good size. It is very difiicult to find all

these qualities combined in one variety, but if not to be

found, come as near to it as possible. Never buy plants

that grow in sections where destructive insects are at work

on the vines, and, if possible, get them from a higher

northern latitude than where they are to be set.

Before setting the plants, mark the ground off" in rows ten

inches apart, and set the vines ten inches apart in the rows.

Plants having roots are much lietter than those without ; but

tops can l)e made to do very well if set while perfectly fresh,

although they will not grow the first year more than half as

much as those with roots. In setting vineS, a stick with a

notch in it should l^e used to push them into and through the

sand. The plants do best set in April or May, but will live

set at anytime during the summer or autumn. When plants

are set in summer, the water should be kept within six inches

of the surface; and if set during the hottest portion of the

season, it should be kept high enough to keep the sand on

the surface from becoming so warm as to be unpleasant to

those who are setting the plants.

During the first year care should be taken to keep the l)og

perfectly clean of all perennial weeds. The annual weeds

need not be pulled out, as to do so will only disturb the

cranberry plants.

When cold weather begins, the bog should 1)e flooded

deep enough to keep the ice above the plants. The follow-

ing spring gradually draw ofl' the water, having it all ofl" by

the first of May. During the summer keep the w^ater at

least twelve inches below the surface, and keep the lowland

grasses out. When cold weather comes, flow as before ;
but

in the spring draw the w^ater gradually, and by the middle

of May have it low enough to fill the ditches an inch below

the surface of the bog, keeping it there until the first Aveek
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in June, when it should be entirely drawn off and kept so

until the first of September. Then if there be any fruit

worth picking, the water should l)e let on high enough to

fill all the ditches up near the surface of the bog, but not

liiiih enouo-h to reach the fruit.

The third year, if the bog be a good one, but little work
will 1)6 required except to weed out any seedling trees or

shrubs that may come up. The cranberry vines will cover

the surface enough to keep the grass out. If they do not

it will be because the location is not a good one.

There are cranberry bogs in Plymouth County that have

been in cranberries for sixty-five years and still produce

good crops, although nothing has been done to them but to

keep the ditches open and keep out the bushes.

While a very slight frost is destructive to a ffreen cran-

berry, it is but little if any injury to a well-rii^encd one.

For this reason, by keeping the ditches full of water during

the period of slight frosts, while the fruit is ripening, as a

rule, the crop will be saved ; but should it be cold enough to

freeze water, the crop can only be saved by flooding the

whole bog. AVhen this is done, the water should l)e drawn
off early in the morning, before the sun warms it, or the

fruit will l)e injured.

A frost in spring injures the crop by destroying the top

buds of the upright shoots just before they burst open. As
we seldom have only slight frosts at this stage in the growth

of the plant, the water in the ditches will generally warm the

atmosphere sufficient to prevent a frost on the plants.

In Massachusetts the fruit ought to be ripe enough to

begin harvesting from the 10th to the loth of September,

and if possil)le should be all gathered in by the 1st of

October. In picking the fruit, to secure good order and

clean picking the bog should be lined off with strong twine

drawn across from one cross ditch to another, about four

feet apart, and the pickers required to keep within the lines

assigned them. Six-quart pails are furnished the pickers,

who are paid, usually, ten cents for each pailful jiickcd, and

when brought in are either })aid the money or given a check

representing the price paid. These are redeemed every

nijxht or once a week.
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If the crop is to be kept until winter, a liouse, frost proof,

should be built in which to store the fruit. Some growers

pack it in bushel crates ; others on shelves made in crib

style, so the fruit will be about twelve inches in depth.

Just before sending to market the fruit should be picked

over either by hand work or l)y the use of a machine made

for the pur})ose.

In conclusion, never engage in cranberry culture unless

you can locate where the conditions are favoral)le. Never

purchase plants from localities where destructive insects

have injured the vines or the fruit. Never set plants that

are not prolific bearers and do not produce berries of thick

flesh. Never half build a bog, but do it well or not at all

;

and, finally, let the business alone unless you care enough

about it to make yourself familiar with all of its details,

from the selection of the bos: to the sellinir of the fruit.
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THE PLEASURES OF FARMING.

BY WM, BANCROFT OF CHESTERFIELD.

Mr. Chairman :— Perhaps I can best arrive at my sub-

ject by locating it. My home and farm are on the crest of

a western Hampshire hill, 1,500 feet above the sea. In

^vinter it is wind-scourged and blasted by gales from every

quarter, yet the mercury never gets as low as in the valleys

near me. In summer we are fanned by the western breezes,

never knowing a sultry night, with the temperature alw^ays

lower than it is beneath us. To have running water in

our village is an impossibility. It runs away from us in

every direction, and yet our homesteads are honeycombed

with wells of excellent quality. From Williamsburg, the

first to"wn east of us, six miles distant, to Pittsfield, twenty-

five miles west, the territory is the tail end of the Green

Mountains, tapering off and losing themselves at the south

in the northern edge of Connecticut, where it meets our

State in Berkshire County. From my lawn I have a broken

and most picturesque horizon distant from ten to fifty miles.

From early morn till nightfall, summer or winter, I never

tire of absorbing this vast landscape. From where I sit

in writing this I have but to look out of my window and

I see the Greylock range of mountains in the extreme

northwest part of the State, thirty miles away, with " Old

Saddle Back," the highest land in the State, as its crowning

feature, under whose shadow lies lovely Williamstown, with

its historic college. Were it not for my barn, looking

through another window, the famed hills of southern Berk-

shire would greet my eyes. From my front door I look

upon hills in Vermont, and a few steps along on my lawn en-

ables my unassisted eyes to salute grand old Monadnock

Mountain, sixty miles away in New Hampshire. Seated in
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my dining room, three times each day, I have an unbroken

visual feast of the fatness or leanness of the land, from the

southeast to the southwest, for forty or fifty miles, embrac-

ing the Blandford hills and village, with its tall-spired church.

At the east, three miles, a range of hills fifty feet higher

than I am just screens from my view the Holyoke and Mount
Tom ranges and the intervening valley, but from the summit

of these hills, to which I have driven scores of times, and,

without leaving my w^agon, I have seen at one outlook, in

the south, the dome of the capitol at Hartford, Wachusett

mountain at the east in Worcester County, and in the north,

ISIonadnock, near Keene, New Hampshire, wdth seventy-five

or eighty miles of the Connecticut River valley between.

Between Northampton and Pittsfield the highway leads to

many deep valleys and crosses many streams of considerable

magnitude, power and, of what is of importance to me,

trout. These streams all run to the south, and either to the

Housatonic or Connecticut River. In winter this region is

often a terrible place to live, but the summers are a little

the longer and they are charming. It is here that I have

located my theme, "The pleasures of farming."

Does farming pay? how to keep the boys at it; sheep-

raising ; the dairy ; the care and management of horses

;

vegetables from the kitchen garden and for market ; or-

chards and their crops ; fertilizers, and can we alFord to

use them? and a large variety of kindred subjects are drawn

upon l)y the State delegates and other speakers for their

eloquence on such occasions as this, and I may extract some-

thing from them if anything is left, in my brief remarks to

you, but my wish is to draw your attention from the mere

profit to the pleasure of farming.

The problems, Does farming pay? Is life worth living?

Is marriage a failure ? involve the same conundrum, and it

is not omitted in my contemplated theme, for I shall be con-

fronted at the outset with another problem. What consti-

tutes pleasure, or what is it? The miser attains it, or thinks

he does, by hoarding his money, while the prodigal imagines

he reaches the same result by squandering w^hat others have

saved for him. Many a sharp man, so termed, scrimps and

denies himself through life with apparent relish, in order
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that some only son may inherit and add to the thousands

left him. This heir no sooner inherits his father's property,

saved at so much sacrifice of comfort, than he looks al)Out

for what are to him pleasant ways of dissipating it. What
is one man's cure is another man's bane.

While it is generally conceded that every one is in pursuit

of happiness, we have reason to fear that comparatively few

arrive at a result that completely satisfies them. Do you

know of any one who wants for nothing more ? In these

times of great individual or corporate wealth it would seem

that some might be beyond all wants, but it is not so. Rich

men occasionally retire from business on their wealth, but do

you happen to know of any who ever retires from a desire

to increase his wealth? Take the late A. T. Stewart, a man
who began his business life by peddling Irish linens from a

pack, and died childless, leaving millions to be fought tor in

endless courts. He was the only merchant in New York

that I ever heard of who under any and all circumstances

absolutely refused to compromise a debt, and I have reason

to think he was an unhappy man. The present Astors,

whose grandparents bought and sold pelts and shook out and

aired them, almost within my memory, on the ground now
covered by the great hotel bearing their name, are on the

rack morning, noon and night for more real estate that will

net them a, fair interest on a new investment, and the same

generation of Vanderbilts are at starvation point in pursuit

of more miles of railroad that they can absorb. Transpor-

tation is their desire, and it is legitimate, as the founder of

their great wealth, the " old commodore," was a stage drivei-.

This is not said in derision, for the present Vanderbilts are

large-hearted gentlemen ; but what it is to some of us to buy

or sell a yoke of oxen at a high or low figure, it is to them

to secure an extension of their lines of railroad ; the same in

kind, only dilierent in degree. A few years before Mr.

Stewart's death, he built for himself a marble palace on Fifih

Avenue. It was the wonder of New York and the envy of

all architects ; but some of our homes, even on the highest

hills of Massachusetts, entertain more guests annually than

did this one, and as })leasantly. The Vanderbilts have rival

and more jolly establishments on the same avenue, and ex-
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travag'ant ones at the summer watering places, but whether

in them, or in sailing the l)road ocean in their magniti-

cent private steam yachts, or flying across the continent in

their own gilded trains, I do not believe they take a whit

more comfort or pleasure than does the average small farmer

among us. I doubt if any man has all he Avants in this

world, and these very rich men have real or imaginary un-

supplied wants commensurate with their wealth the same as

poorer persons do. The modest blue gentian flourishes to

perfection in damp and dark spaces by the roadside ; the

banyan of India, and the redwood of Yosemite require more

room. Wealth is not a guarantee ao:ainst trouble or mis-

fortune l)y any means. I have long since given up envying

any one's riches or happiness.

Leaving individuals, let us look at manufacturers as a

body. We hear of the fortunate ones, of those who are

successful in securinG: a fortune, Init who takes note of those

who are not ? "With scores and hundreds of employees, with

l)rices of material and product daily fluctuating, with styles

ever changing, values depending more on fashion than on

real merit, upon the condition of the money market, and this

often hanging upon slight contingencies, upon the tariff",

u[)()n the foreign supply or demand, and, worst of all, the

liability of strikes, what a life, harassed by fear and uncer-

tainty, a manufacturer leads ! Now and then one. fastens on

to a good thing, something that pays well in profit ; every-

thing seems to go easily and about of itself ; but the OAvner

will tell you that eternal vigilance is the' price of it, and the

first thing he knows some morning when he opens his mail

his commission merchant, to Avhose mercy nearly all manu-

facturers are consigned, tells him that some other party is on

the market with the same or better goods at a lower figure.

Often Avhen everything seems at its best a fire or a flood wipes

everything out. If the manufacturers live such worried lives,

how fares it with the employees? Better, I admit, in many

instances ; but to work at prccisel}' the same kind of work

day after day, year after year, and perhaps through a life-

time, Avithout an hour's respite unless it is deducted from paid

time, has ahA^ays seemed to me little better than a mild form

of prison life. I wonder ifour " Highland " and " Hillside
"
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farm boys would like to be l)ell rung out of their beds every

morning in the year, or whistled out and in for an hour's

nooning and again at the close of a long day, with never a

rainy day for trouting, or a pleasant one for hunting, unless

it is boui2:ht at so much an hour. Those who rise above the

place of the common daily laborer are in the great minority.

Occasionally one rises to be a foreman or superintendent of

some department, but these are the exceptions. From the

nature of the lousiness, the great majority of operatives must

remain near the foot of the ladder.

Let me turn for a moment to the merchants of our land.

As the business of the world is carried on, the merchants are

a necessary class. It is a very large one, an important cle-

ment, but when you come to analyze it, what is it ])ut a go-

between between the producer and consumer? If you leave

out an increased profit, I know ofnothing that a merchant cre-

ates. I am not ready to think even that they could be dis-

pensed with, but they could not live a day were it not for the

producing farmers. The same is true of the manufacturing

operatives, and the rule is good both ways. The farmers

are entirely dependent upon non-producing consumers.

Hence, every individual in this country being so absolutely

dependent upon some other individual for his daily bread,

what are we but a gigantic body of partners for life ? And
being so, why is not one branch of the total business quite

as respectable as any other ?

The manufacturer, by ingenious and intricate machinery,

transforms the wool from the sheep's bodies or the cotton

from the fields into fabrics of endless variety for the use of

mankind ; the merchant, adding his living to the goods, sells

them to the consumer, while the farmer, with God's lavish

kindness, has produced them. Xo one save the Almighty

has created anything, but in creation and production I

maintain that the farmer stands next to the Almighty.

I insist, therefore, upon the great respectability of farm-

ing as a means of living, and though I may have apparently

strayed from my subject, I have been constantly near it in

speaking of drawbacks to pleasure in other employments.

You will pardon me if I say that I passed twenty years of

my life in New York. I must have been a dull scholar in-
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deed not to have learned something in these my best years.

Since then I have said again and again, and now repeat it,

there is no large class of laboring men who work so hard as

do the New York merchants, unless it be the merchants of

the other large cities. I do not say the clerks, but was there

ever one of them who did not aspire and strive to become

himself a merchant? It is this incessant strife to that end

that makes their life a struggle. No sooner are their services

sold for one year than they are constantly anxious to know
whether they can be negotiated for another year. The

clerk's salary is usually equal to his value and is generally

liberal. They dress well and are compelled to. Their com-

plexion and white hands are a perpetual delight to the coun-

try girls and the envy of every country lad, but let me tell

these same young farmers that I went from a farm to New
York when I was twenty years old, and I never knew
what it was to be tired out until I was on my feet from

morning until often late at night tramping on a floor two

hundred and seventy feet deep, to say nothing of the fre-

quent running up and down long flights of stairs. There

were no elevators in those days. This was a small store

compared with what exist now, though one of the largest

then. It v/as a relief to be sent out on an errand and to get

a rest on the sidewalk, yet now when I look back upon that

period in my life and contrast it with that of my employers

and with my own experience subsequently when I was also

an employer, I think my easiest days were when my work
was laid out for me. It is much harder to do a mercantile

business now than it was then. In fact, it is hardly possible

to do a small business successfully now in the cities. It must

be of enormous proportions to have a feir chance of moderate

success, and this entails its proportion of added cares and

strain upon the principals.

The great bulk of merchandise is now sold on the road

by commercial travellers. To keep these expensive men at

work great duplicate stocks of goods have to be kept. The

best friend I have in the world is one who was a boy from

my own neighborhood. For more than forty years he has

been a successful manufacturing jewelry merchant in New
York City, and he tells me that the details and perplexities
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of business have been many times doubled in his experience.

His favorite expression is, "I shall die with my nose on the

grindstone," and he will.

The young men in our country towns who see these travel-

ling salesmen that I have just spoken of, only at the stores or

hotels, see in them a well-dressed, self-assured lot of fel-

lows, who seem to have a mighty easy berth. As a class

they are eminently respectable, and they have to be to secure

and maintain their responsible positions ; but there isn't

one of them but what will tell you his is a dog's life, and so

it is. No loitering, no rainy days for him. His work is

laid out for him arbitrarily for every day and it must be

done faithfully at all reasonable hazard, if he means to be a

valua])le man. They are the first to arrive at hotels in the

day and the last to leave them at night, so much of their

travel on long trips being made on the trains in the night.

Go into Cooley's hotel in Springfield any night in the week
except Saturday or Sunday, every man who isn't reading or

playing whist is copying his day's orders to send home, and

at the long writing tables there isn't space enough for any

one else until late in the evening. I have brought this class

of young men to the front conspicuously to contrast their

occupation with that of a similar class of men l)y nature,

whose conditions and surroundings have located them on

farms instead of in factories or in stores, and I mio-ht con-

tinue it indefinitely, to the advantage of the latter class.

I contend that the farmer's life is the easiest and most

pleasant, because there is less intense brain work in it.

Statistics prove that there is less nervous prostration, less

loss of brain power, and fewer suicides among farmers than

in any other equally large class of working men. Do not

think I am thinking lightly of the need of having brains in

farming or disparaging the intelligence of farmers, for it is a

well-known fact that a great majority of our most intelligent

men in every branch of business came from our farms. But
brain work almost always includes night work. Most of our

literature, whether for books or newspapers, is written while

farmers sleep. The merchant tosses on a sleepless bed, con-

triving how he is to meet maturing notes or hold and increase

his trade. The manufacturer is tortured day and night over
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poor sales, a lack or excess of water, disa])led machinery

and how to get new, and a thousand perplexities that the

farmer has not the least idea of. As a class, we farmers go

to bed to rest and sleep, and to recuperate for another day's

work. Suppose it rains the next day. All merchants will

tell you a rainy day is never fully made up. We don't

miss it, and quite likely it is what we have been praying for.

If there is a Avcdding or a funeral to be attended we find tinie

for both. "We know that our business, the raising of stock

or crops, goes on just the same in the night as in the day,

Sundays included. Our stores and factories are not closed

once in the entire year, and how many nights in the summer

are we entertained by hearing the refreshing rain fall on our

roofs. Even the worst snow-storms in the winter are wel-

come, for they insure the drawing of the indispensable ice,

the wood, the crop of hay next year, and the merry sleigh

ride. The long winter evenings furnish time for reading.

I am not unaware that we suffer heavy aggregate losses by

death in our stock and in failures of crops, but many of us

are not specialists in any one line, and if one crop fails,

another does not. To myself there is great pleasure in

beins: next to the Creator in creatinu: something, either from

the earth or in raising and caring for stock. In our pur-

suits we are happily of diversified tastes. One man inclines

his attention to earth crops ; another one to cattle or horses,

sheep or swine, and some compass all of these branches of

farming, and if one is moderately successful in them there is

a degree of satisfaction and just pride united in the endeavor

that eclipses the ordinary sharp and close dealing that seems

inevitable in any other vocation that employs capital.

I have given some little attentioii to sheep for the last few

years. Beginning with twenty-five merino ewes, I have

now over fifty of their descendants, largel}' Southdown or

Hampshire Down, among them some noble animals, and

some of the originals. I have sold over 300 early lambs at

profitable prices, and still improved and increased my little

herd. Last season it gave me great pleasure to show more

than forty-five lambs, not losing any that or the previous

year. This year I ought to have more than sixty. Now,

any one with a small farm, not otherwise overstocked, can
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do the same, and if he gets anything but pleasure from it

he Avill be less fortunate than I have been. The dogs are

the worst and about the only enemy the sheep raiser has.

Given good sheep to start with, a good pasture, and warm
stables for early lambs, there is great pleasure in raising

sheep. I am not much of a farmer and a toleralily poor

specimen of a practical one, as I know you know, but such

as I am, I get more pleasure out of my farm life than I did

out of a not unsuccessful career in New York Cit3^ A pair

of twin heifer calves wdiich I found in my cow-stable one day

did not make me unhappy, nor has the raising of them to

milch cows made me miserable. I am proud and get pleas-

ure in leading such stock to our annual cattle show. I have

also had great pleasure in raising a pair of matched horses

from suckling colts to six years of age, and to a weight of

precisely 1,150 pounds each. One of them had to be reared

in infancy on a bottle, and being now a fine animal, I feel as

though somethino; had been created from almost nothing.

It is nothing l)ut pleasure to ride after them, and a lively

spin behind them is better than " Black Crook."

But of all the sources of pleasure which I have from

my farm, I put the garden in the front. Beginning work

in it in the last of March, often di<iging through snow to do

it, I find pleasant occupation for some part of every day

until the crops are ready for the table. Once planted, I can

take care of the garden without seriously interfering Avith

other work. An early hour in the morning, a lute one at

close of the day after the field work is done, are generally suf-

ficient ; but if more time is demanded, it is not wasted, for

an abundance of early garden vegetables is as desirable and

profitable as any crop on the farm. I am not situated with

facilities for selling my garden products, but I know what

the pleasure is of giving away quantities bf them. It is not

half the work to keep a garden always in order that it is to

do it periodically or at infrequent intervals, and the crop

returns are best under constant care. When I can have on

my sterile hilltop, radishes, lettuce and cucumbers to give

away early in June, and hundreds of tomato plants a little

later, then my pleasure in farming comes in. To do this

with toleral^le certainty, with no hot-houses or indoor plant-
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ing, you must begin your garden the fall before, but any boy

fifteen years old can do it anywhere in the State, and if he

wishes I will tell him how.

We all have more or less desire to beat our neighbors.

It is not a very bad ambition in the line on which I am speak-

ing. Peas can be had about June 20 as well as a month

or two later, and I always plant the latest kinds as early as

the earliest, l)ecause they are the best and will not under any

circumstances be ready for the table until the early ones

are gone.

In field crops, when I can take the first premium on corn,

which I have many times done, against many worthy com-

petitors who farm under more favorable auspices, I don't go

home feeling very unhappy. It is a distinction that I am
proud of. But, after all, I get the most of my pleasure

from the fact that the best corn at our fair has been raised

on my dearly loved hilltop, rather than in the warm valleys

that are more favored in natural fertility and climate.

I pity the boy who has to do barn chores and does not

like to. He may not know it, but it is a very important

part of his education if he expects to be a successful farmer.

Chores can be made pleasant work by the owner of the farm,

if he makes pleasant work of it himself. To have a barn

full of stock that is dependent upon you for its care and

keeping is as humanizing as is the care of the family, and

the c'reat law of kindness can be as well tau2:ht and learned

in the barn as in the house. The farm boy soon comes to

know that all of the stock must be fed, watered and taken

care of as certainly as himself, and when this depends on

him, there is a responsil)ility comes with it that should be

made pleasant to him. At the present day no good farmer has

a cold barn or stable, and when a boy works there he should do

so comfortal)ly and pleasantly. To do this he should be taught

to keep the barn clean and wholesome, and his good taste and

pride should be encouraged in that direction. A clean barn

indicates a clean character. Before new hay is put in the

barn, the cobwebs from overhead and all floors of vacant bays

and scaffolds should be swept clean. The new hay should be

mowed just in line with the barn floor, not projecting over

it, nor shrinking from it. When it is all in, the mows should

be carefully raked down till they are straight and even, and
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then don't let the first man that drives in your barn hitch

his horse where he will eat out a cavern to be an eyesore all

winter. Sweep the barn floor as often as is necessary to

have it always clean. To have unused hay on it in good

shape for feeding is not uncleanly, but to have it scattered

around to be trodden on by man and beast is. A clean barn

is always a joy to its owner, and every one who enters it will

say, " How nice this is." Every barn to be perfect needs a

good-sized, pleasant, well-lighted, finished room ; one that

you can have a fiie in. Hundreds of persons, including

ladies of " high degree," visit my " crib" in my barn, annu-

ally, who do not enter my house. It is a good place to read,

write or visit as well as to mend or dry blankets. It is

filled with pictures and hric-a-brac. Besides such a room,

a workshop is indispensable. In it there should 1)e a long,

heavy work-bench with two vises, one for iron and one for

wood work, and with a few tools it is surprising how many
things can be made or repaired there. The shop is the best

l)lace on the farm to teach a boy to put things in their places.

Nothing annoys me more when I want a tool than not to be

able to put my hand on it at once. The habit of putting

everything where it belongs is one of the first things to be

taught any farm boy. It saves a vast amount of time, vexa-

tion and " cuss words." All tools needed on the farm or in

the shop should be owned by the farmer, not borrowed. A
good farmer will rather lend than borrow, and if proi)erly

taken care of and housed, most of the tools, from a hannner

to an ox cart, will last a lifetime. A half hogshead in its

})urchased state is perishable, but paint it and hoop it with

old wagon tires and you have it to lend to all your neighbors

forever, every time they kill their hogs, and to go after

when you want to kill your own.

Pages might be written upon the pleasures of feeding

stock and seeing it improve under kind treatment in warm
quarters. It is a great pleasure to mc, in the howling

storms that often occur in my region, with the mercury at

zero or below, to know when I go to my bed that all of my
stock is as warm and comfortable as I am.

There is one thing about some of our fiirms that has

neither pleasure nor humanity in it, and that is in watering

stock at distant streams or springs. Where water has to be
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pumped into open troughs in open barn yards, that is bad

enougli, l)ut to force cattle out in storms and deep snows to

seek for it is not only inhuman but wasteful to the owner.

There are hundreds of farms where, simply by lengthening

the barn pump, water can be pumped into a tank in the cow

stal)le, where it won't freeze, and from there for $5 it can be

distributed all over the barn. All stock can be easily taught

to come to you when in pasture at the sound of a whistle.

It is heard farther than the human voice and saves miles of

travel.

Among the pleasantest features of farm life is the planting

of shade and fruit trees, including ofraftinir the hxtter. To-

gether they are an exhaustless source of pleasure and profit.

I count among my priceless treasures an elm tree that my
father planted about seventy years ago in front of his and

now my home. Its topmost branches receive the earliest

kisses of the summer morning sun. In them the first robin

and l)lucbird cheer my heart in vigorously and joyously jn'o-

claiming that spring is again at my threshold bursting the

bolts of winter, and inviting me to the delights of hastening

summer. It towers above everything in my neighborhood,

and by it I can locate my home from many distant places.

For seventy years it has protected me from summer's heat,

and on how many winter nights of hurricane gales has it

roared its lullal)y in my sleep. Twice it has received the

lightning's blast. Once it sacrificed limb upon limb when

my father's house and my birth-place was devoured by fire.

But generous nature hurries to repair all such ravages, and

it stands to-day my father's most precious monument, in

glorious form and symmetry. Long may it wave ! ]\Iany

others have been added to it until the shade trees of my own
village make it a most desirable summer residence. A clean

lawn, with plenty of shade trees outdoors, plenty of news-

papers, books and pictures indoors, and a decent dispo-

sition will make any home pleasant.

In closing, permit me to say that I think that in farm work

especially, whether in the field or stable, nothing is worth

doing at all unless it is well done. Such work always brings

pleasure, and generally some profit. The other kind brings

neither.
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THE EESTOEATION OF EXHAUSTED FAEMS BY PEAG-

TICAL METHODS.

BY ELBRIDGE CDSHMAN OF LAKEVILLE.

What is an exhausted farm? This, like many another, is

a question more easily a^ked than satisfactorily answered.

If we were to question a number of practical men, we should

expect a wide range of answers. Some would picture con-

tinued robbery, where the rich treasures of the soil had been

carried away by annual croppings without an adequate return

of i)lant food ; while others might cite instances of neglect

and careless husbandry, where nature was o'ershadowing the

bounds of cultivation and again asserting her right to supreme

control. Still others might point to localities naturally poor.

Such spots are found almost everywhere, and, like the unfor-

tunate of our race, are always with us. Early history teaches

us that even before the Anglo-Saxon possessed these shores,

the " red man," in the cultivation of his patches of " Indian

corn," had found it for his advantage to draw upon the rivers

and the ocean for fertilizing material. But it is our purpose

in this connection to speak more particularly of those farms

that have known better days, the " old homesteads," where,

•within the memory of those now living, peace, plenty and

good cheer did abound.

It h{\s been the writer's lot to own and cultivate four dif-

ferent farms, many of the fields upon either of which might

properly be termed exhausted lands. Former generations

had successively cropped them with special crops, without

regard to rotation or fertilization, until they had ceased to

yield remunerative returns. It has been our life work to

restore these fields and farms to something of their former

fertility and productiveness. From our standpoint the work
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has been attended with a fair degree of success,— certainly

it has ever been an increasing pleasure,— and if from the

" himp of experience " we may light the pathway of another,

who may be la^'ing hold of one of these waste places to make

it "bud and blossom like the rose," then truly our work

will be most gratifying.

To the many who, having l)ecome weary with the close

application, long hours and exacting demands of manufacture

and trade, and possessing, it may be, a small capital with

which they desire to establish homes and become owners

of a few acres, — to such we say, make haste slowly ; never-

theless, commence at once.

First decide towards what branch of farm husbandry your

tastes and inclinations would lead you, as these should have

a controlling inlluence in the selection of your future home.

Should you incline towards orcharding or the cultivation of

the smaller fruits, together with the keeping of poultry,

sheep, or swine, a higher, dryer and more arable soil, one

more responsive and easier of cultivation, should be selected

than if the cultivation of the grasses for dairy purposes is

contemplated. And, further, in deciding upon location, the

crops to ])e cultivated should have due influence. If perish-

able articles are to be the products of the farm, then a loca-

tion near some good market will be more essential, while,

on the other hand, products with keeping qualities may seek

a market long distances from the scenes of their production.

But, first of all, healthfulness should be the prime considera-

tion. Quick and thorough drainage around the buildings is

all-essential. Where this could not be secured we should

not consider the premises worth reclaiming. In fact, a place

where water stands in pools either around or under the farm

l)uildings, at any season of the year, we should shun as we

would a pest-house.

Again, it will by no means follow that social advantages

must be sacrificed to secure a rural home. Hundreds of de-

sirable farms scattered over New England are upon the

market awaiting customers on most reasonable terms. Many
of them are in neighl)orhoods where the church bell rings out

upon the Sabl)ath morn, the school-house is in sight, and

where stores, depot, post-ofiice and kind neighbors are all
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within reasonable and convenient distances, thus comljining

all the real advantages of ur]>an life with the quiet of a

country home. Farms intended for Jiomes should never be

purchased solely because they are thought to be cheap ; for,

if possible, such selections should be made that not only the

owner but his family as well will be satisfied with their sur-

roundings, and be pleased to call the place their home.

Then it will be no burden to add improvement to improve-

ment, all working together towards the ideal result.

One undertaking the reclaiming of an exhausted farm

must not expect to transform it to his mind in a day, or a

single year even ; the changes must be gradual. In short it

is the work of a lifetime, a never-ending labor, and, as all

the desired improvements cannot be accomplished at once,

neither are all the expenses to be met at a single payment.

As in every other undertaking, some well-matured plan or

system should be adopted. We dwell at some length on

these preliminary points from the fact that we have known

several instances where the inexperienced have made sad

failures by purchasing cheap farms, supposed to be exhausted,

when in point of fact they were naturally poor and rocky, —
made so on the morn of creation and never intended to be

cultivated. A mistake was made when they were cleared

of their forest growth.

Having secured a location to one's mind, with natural ad-

vantages and surroundings adapting it for the purposes in

view, the first object to claim attention will be the house ; and

here not always the most expensive outlays bring the

greatest comforts. Yet a few essentials there are in order

that a house may truly be a home. There must be ample

opportunity for the sunlight to reach the house, with plenty of

windows through which it may enter, to warm and cheer the

rooms occupied by the family. We can call to mind a score

of farmhouses, familiar to our youth, where the work and

living rooms were on the north side of the house, with one

or possibly two small windows, with not an aperture through

which a ray of sunshine might enter, unless carried in upon

the countenances of the farmer's wife and daughters. An
abundance of pure water should be convenient and accessible

at all times. With the many modern contrivances for
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conducting water into farm buildings, no farm can truly ])e

said to be reclaimed while the old well, so handy to the

back door, receives the drainage of the buildings and at the

same time furnishes the water supply for the family. Sani-

tary laws demand that not only shall the water used in our

houses be sweet and })ure, free from all the contaminations of

drainage, but also that for our farm stock as well. Again,

such improvements necessitate ample sewers and drains to

carry all waste to a safe distance from our dwellings. These

are matters of primary importance and have almost invari-

ably been neglected upon our exhausted farms. Improve-

ments of this character are sure to increase the market

value of the premises more than cost, but as requisites to a

home they are invaluable.

We have seen the old-style high double houses, with their

oaken frames, having stood squarely upon their granite foun-

dations for nearly a century perhaps— stern reminders of the

upright character of their builders— robbed of their cold,

cheerless, castle-like appearance by the expenditure of a few

hundred dollars in throwing around them verandas and con-

servatories, thus transforming them into most lovely and

attractive homes.

TJie growing of fruit trees requires time and patience, and

should receive attention among the earliest improvements

upon the fiirm. If orcharding is not to be a specialty, a

single acre, properly located and set with the best varieties,

will add a beauty as well as a cash value to the farm. Shade

and ornamental trees can also be set in such places, and in

such varieties as will add a charm and beauty to the home

surroundings, which, considered by the lowest possil^le cri-

terion— a cash value— would pay many fold. It is not

necessary or always wise to bring trees from long distances

with foreign names and unknown habits. Native trees,

indigenous to the soil, properly arranged and grouped, will

be more attractive, especially when taking into account the

added beauty of healthy and vigorous growth. This work

may be quite inexpensive and can be done in seasons of com-

parative leisure. The deciduous trees can l)e transplanted

in the fell and the evergreens in the late springtime. It is

well to bear in mind that they are not desirable in too close



No. 4.] EXHAUSTED FARMS. 387

proximity to our dwellings, but are of greater value in back-

grounds and on exposed locations.

To bring a farm into condition to correspond to modern

ideas it will be necessary to change or remove entirely many
of the old cross walls and fences, as well as those by the

roadside. Modern methods and improved farm machinery

call for larger fields, free from all obstructions. Our fathers

spent fortunes in fencing the roads and highways, while to-

day wise laws relieve us of that onerous burden. This

removing of obstructions, of every character, to a freer culti-

vation is a work that may be done as opportunities offer.

Yet here again definite plans should be kept constantly in

view, and the whole system of improvements designed from

the commencement. If lands are to be drained, old walls

and surface stones can often be utilized in the construction

of such drains, and thus a double object l)e accomplished.

It has been said with truth that a child's mind and char-

acter are largely influenced by the scenery and natural sur-

roundings of its home. There is no doubt that in manhood

we leave the impress of our minds upon the acres that we
have possessed. I remember riding across our county in

my youth to visit the farm and home of the " great expounder

of the Constitution." In later years I have read his life,

studied him as a statesman and admired his genius ; but it

was when a boy, and viewing the large fields in his great

estate, that I formed my high ideal of the true greatness of

Daniel Webster. Thus it may be seen that in the restoration

of our neglected farms the beauty of the landscape should no

longer be ignored, but rather receive the earliest attention

of the owner.

Modern agriculture is imperative in its demands for an

abundant fertility in the soils cultivated. Our fathers, cul-

tivating a virgin soil, with cheap labor, and with high prices

for products, might ignore this question, but to-day how
different the conditions. Compelled to cultivate a soil de-

pleted in a measure of its former fertility, paying the highest

prices of any nation on earth for agricultural lal)or, and pro-

ducing crops often sold in the cheapest markets of the world,

we are obliged to avail ourselves of every modern improve-

ment, to intensify our farming in order to obtain the best

possible results.
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The fertility of our exhausted lands may be restored, or

increased in two practicable ways, viz. : By feeding farm

stock and applying their voidings to the soil, or by buying

commercial fertilizers and applying them directly upon our

fields. The farmer's own particular circumstances should

decide his method. Whichever method is adopted we are

co-workers with nature. And here I would remark that the

results will depend very little upon luck and in no degree

upon magic, but success will come only through a proper

combination of " brain and brawn."

Years ago I read a little book upon " High Farming with-

out Manure." The object of the author evidently was to

show that something could be grown from nothing. In later

years I have seen too many misled by this fallacy. Here I

call to mind a little story heard when a boy, yet it has never

been forgotten. The custom of an eastern country was that

after planting the seed in the soil the priest should go forth

upon the fields and invoke the blessings of Heaven for an

abundant harvest. Coming to the boundaries of one field, he

looked upon the surface and turned away in silence. When
asked his reason he said : " It is no use to ask for a bless-

ing unless they put on more manure." We must bear in

mind that something of the same laws that pertain to the

feeding of our farm stock apply to the feeding of farm crops.

They all eat in their own peculiar way. The food of all

must be prepared and placed within reach of each, according

to its kind, that it may be received and assimilated. In

speaking of increasing the fertility of lands, the mistaken

idea sometimes gains possession that plant food can be made

or created, while the most that we can do is to save, accu-

mulate, utilize. Absorbents must be freely used. Further

than that we never have realized profit to compensate for

the labor in interchanging soils for fertilizing purposes from

one locality to another upon the farm. A more economical

method may be found to enrich the high lands, while the low

lands, if properly drained, will in time require all their plant

food where deposited by nature. On many farms there are

quite extensive bogs, producing only the coarsest and most

innutritions grasses
;

yet there are present rich deposits

of plant food, the accumulations of ages, annual deposits
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from the surrounding hillsides, lying dormant and unpro-

ductive on account of the presence of water. If tlio location

will admit, surface or underdrains can l)e constructed, when
the character and producing capacity of the land will he

changed as by magic. In improvements of this kind experi-

ence is of great value. The service of an engineer may
sometimes be required to determine inclination of land and

amount of fall, although if water runs in natural channels it

may safely be inferred that there is fall enough for practical

drainage.

In reclaiming the higher, dryer portions of the farm,

the fields adapted for the cultivation of the cereals, plant

food must be bought in some form and brought upon the

farm ; but it should l)e a gradual process under any method.

As the hand of greed has been staid when attempting to rob

the soil of all its stores at a single cropping, so on the other

hand by no practicable method can we restore abundant fer-

tility by a single application of plant food. It may seem
paradoxical, yet the only practical method we know is by
continual and profitable cropping, carrying off" an abundance,

yet returning more abundantly. Thus it is evident that

those crops must be raised, having a market value, which

insure a profit over the cost of production. If the crops

can be consumed upon the farm, securing a still greater

profit, this too may further the end in view. Should the

owner decide upon the keeping of farm stock and make
dairying his specialty, then each individual cow must return

a cash value for all the provender she consumes and some-

thing more, or she must be weeded oiit of the herd. Thus

the voidings will constantly add to the value and fertility of

the farm.

It is a mistaken idea that nothing should be sold from the

farm for fear of impoverishing it. In a certain sense the

farmer must consider himself a manufacturer ; his farm is to

him a factory or workshop into or upon which he carries his

raw material (plant food) and working with nature he pro-

duces an article of commerce, which he may sell in the

markets at a profit. It is his legitimate business to buy in

the markets certain elements, either simple or in combina-

.tion, and sell them in other forms and combinations. So,
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again, in a sense he becomes a merchant, constantly buy-

ing and selling with the hope of gain. To be successful

he must know somethino- of the elements and their cost that

compose a unit of his production. When Ave know that we

are producing our specialty at a profit we shall have confi-

dence to enrich our fields and further enlarge our business.

Successful farmers as a rule are specialists, producing

some one principal crop from which the money revenue of

the farm will be derived. Their fields will be fertilized and

cultivated with a view to the demands of this special crop.

And here we meet the most diflScult and perplexing question

that confronts the farmer— how to feed the different varie-

ties of crops growing upon the different soils of his farm.

The capitalist, with abundant means at command, impatient

with delays, looking for immediate results, may by a few

excessive applications of plant food bring an exhausted field

to a fair degree of fertility ; l)ut with the farmer of limited

means at command this would not be the most profitable

method.

We have learned that in feeding farm stock the most

practical method is to feed just the quality and quantity re-

quired, and only such varieties should be purchased as we

believe to be wanting in our home-grown supply. The same

rule applies with equal force to fertilizing for our farm crops.

As all classes of farm stock do not require at all times and

mider all conditions the same kinds and quantities of food,

so we find the same laws governing the growth and nourish-

ment of vegetables and cereals. Happily we are not com-

pelled to grope our way darkly along these intricate paths.

Fifty experiment stations, supported by the liberal hand of

a o-overnment that has never turned a deaf ear to the calls

of agriculture, are scattered through every State of our

Union, experimenting upon all these questions and furnishing

results for the mere asking to every farmer in the land.

Chemists tell us that of all the elements entering into the

structure and composition of our farm crops our soils lack

only three, viz. : Phosphoric acid, potash and nitrogen.

Now, w^hile it may not be absolutely essential that every

farmer should be a chemist, yet it is essential that he should

be on sj^eakiiirj terms with these elements, factors so impor-
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tant to his success. Probably there is no farm or field once

productive that has been entirely robbed of either or all of

these elements, and could we know the exact amount lying

dormant and inactive our acres would rise in our estimation

while calculating their market value. So it seems that the

question of fertilization consists in a scientific application to

the soil of just those elements which, in combination with

those already present, wiM give the crop food for its fullest

development.

The three essential elements named are found in the voidinofs

of animals, in proportions governed largely by the food con-

sumed ; and whether this main source of plant food is the

cheaper under all circumstances must be determined by local

conditions. The same elements are found on sale in open

market, quoted in the price current, with prices influenced

by supply and demand, the same as the food for our farm

stock. I believe in fertilizing by both methods. I have

bought each year, for a number of years, both stable manure

and chemical fertilizers in quite large quantities, and these,

in connection with the manure from a herd of dairy stock,

have in the last fifteen years increased the producing capacity

of the farm fourfold, notwithstanding the fact that we have

yearly made large drafts upon the farm by selling milk, hay

and vegetables. Experience has taught me, however, that

excepting for special purposes plant food may be found in

commercial forms cheaper than in stable manures, and can

be more scientifically applied. Other conditions and sur-

roundings might reverse these conclusions.

The keeping of certain kinds of farm stock, such as poul-

try, swine and sheep, seems to be peculiarly adapted to go

hand in hand with orcharding and the cultivation of small

fruits. I call to mind a number of acquaintances who have

paid for their homes and reared a family, with all the com-

forts as well as many of the luxuries of life, with no other

income except that derived from this industry. It is well

known that sheep and swine, and even poultry, when con-

fined within proper enclosures, are especially adapted for the

eradication of almost every variety of wild and innutritions

vegetation, thus assisting in preparing the ground for the

plough, or even for an application of seed without expense
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of further cultivation. In these particulars I speak more
from observation than experience. But I know an orchard

in a most healthy condition, where no fertilizing material

has been applied since the setting of the trees, except the

droppings from the poultry kept in the enclosure at the rate

of about seventy-five to the acre. Another stocks his orchard

with sheep, where they remain during the year. The hay

and grain fed during winter more than compensates the soil

for the drain caused l)y the annual crop. Thus an added

fertility is secured and a twofold profit realized from the

land, with little or no expense of cultivation. I have prac-

tised for years the pasturing of hogs and horses a part of the

season in my orchard, and to compensate for what was

carried off I have made annual applications of potash and

phosphoric acid. A person making a specialty of fruit cul-

ture in connection with keeping the class of farm stock

mentioned need ncAcr purchase fertilizers. But in the cultiva-

tion of the smaller fruits and vegetables, land in a high state

of cultivation will be required.

In attempting any practical method for the restoration of

exhausted fertility to our fields we must at the start free our

minds of the idea that we can put into the soil and take out

certain elements and quantities of plant food at will, or that

we can take at a single cropping just what we have applied.

In water culture this might be possible ; in soil culture it is

not. We must always leave a large amount of plant food in

the soil and in the roots of the crop. As a rule the largest

crop is the cheapest. Thus economy would dictate the most

liberal fertilization. Then it must be remembered that there

may be already in the soil enough of one or even two of the

essential elements to grow the required or ideal crop ; if so,

it would bo placing capital where it would yield no immediate

returns to apply more of these elements. Crops are fastidious

in their tastes and will receive their food only in well-balanced

rations.

Those of us engaged in the feeding and care of dairy

stock have read and thought much about the proper balanc-

ing of the different ingredients in their diet. Competition

has compelled us to learn and practice something of the sci-

entific feeding of farm stock. We know that when an excess
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of carbohydrates are fed a loss is incurred, while if tlie diet

be largely of albuminoids the health of the animal will be

impaired, and that the nutritive ratio of the diet must be

changed to correspond somewhat with the season as well as

the age and requirements of the animal. Is it less essential

that we should study the requirements of our crops and

furnish their food in the proportions required ?

Right here we must look again to our experiment stations

and to the scientist for those general rules that may start us

in our field of investigation. Yet there are many important

truths, facts essential to success, purely local, it may be, in

their character ; these must be learned by individual experi-

ment.

It is a mistaken idea that the chemist can tell us all about

our own farms or how much of certain elements are to be

applied to any particular soil to produce a given crop. The

small sample of soil that a chemist would undertake to an-

alize could not lairly represent the field or farm from which

it was taken. So we say the farmer must go forth upon his

fields as a student of nature, to be taught by observation and

actual experiment. He must apply each of the essential ele-

ments of plant food, simple and in combinations, in different

portions of his fields, as he may discover a difference in the

wants of the soil. He must note with the greatest care all

the influences that may affect his experiment. He may select

certain square rods in different parts of his cultivated field

and apply upon one and thoroughly incorporate in the soil a

certain amount of nitrate of soda, upon another an equal

amount of fine ground bone, a third should receive the same

of muriate of potash, and so on through various combina-

tions of these elements, always keeping strict account of

weight or cost. Another method of applying these elements,

we have found very convenient among crops planted in rows,

is, after the plants are large enough to be seen, to commence

at a certain bound and thoroughly fork in a certain amount

of one of the elements between three rows for a certain dis-

tance, then skip three rows and take another element, and so

on through all the combinations, making a careful record

where each is located. Another and sometimes more con-

venient method is by tub culture. A number of large tubs,
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half Imrrels, for in.stance, arc placed in a convenient location

and lilled with soil from the field we wish to experiment

with, and the desired amount of these elements mixed with

the soil in the tubs, and any crop desired planted. Here

moisture may be controlled at will, and its effect upon the

different fertilizers noted. These experiments should be

tried upon different soils of the farm and upcni difi'erent

crops. The results from one experiment will not be suf-

ficient ; they should be continued through a series of years

and under varied circumstances and conditions, until in the

course of time the farmer may come to know something of

the requirements of his own particular soil. Then may he

exclaim with the poet :
—

" Nature is to me a living thing,

Food to the heart and beauty to the eye
;

These jjlants, these fiow'rs, the autumn's mellow sky,

Awake the moral thought and sympathy."

While, in addition to knowledge gained by these experi-

ments, he will learn much of value from the experiments and

investigations of others in regard to the composition and

value of the different brands of plant food in the market as

well as of the chemical composition of his crops, he must

never expect to master the whole book of nature. After a

lifetime of careful investigation he may well doubt his al)ility

to advise another, for in the end he must realize with the

great philosopher that he has been able to gather only a few

pebbles upon the shore of the great ocean of knowledge.

But he will become more and more convinced that farming,

like war, can never be learned from books alone, but rather

by actual conflicts in the field. To reclaim the thousands of

New England hillside farms that have been allowed to de-

cline, to bring ao-riculture info the fore-front among the

gainful industries engaging the attention of our })eople, we
must rear a class of intelligent men and women, educated

both in the schools and upon the farm. They must be both

capitalists and laborers and must adapt a new and an intensi-

fied agriculture to the soil and climate of the section.

While in the past the agricultural prosperity of other more

fertile sections of our country may have overshadowed New
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England, we believe we can discern the dawn of a brighter

day. We have many reasons for the fullest faith and confi-

dence in the future of our farm homes, and believe that their

prospects are growing brighter and brighter with each re-

turning year. So, with no regrets for the choice of our life

work, we cheerfully give the encouraging word to the young

and say, Go forth without fear or hesitation, possess the

lands once occupied by the fathers, where practical ideas,

worked out l)y willing hands, guided and assisted by modern

improvements and modern develo}"«iients, may yield abun-

dant harvests, while the most practical result of all may be

an independent, happy life spent in a quiet rural home.
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MASSACHUSETTS PATEONS OF HUSBANDEY.

Officers of the State Grange, 1894.

Master, E. D. Howe of Marlborough.

Overseer, A. C. Stoddard of North Brooktield

Lecturer, J. W. Stockvvell of Sutton.

Steward, E. A. Emerson of Haverhill.

Assistant Steward, .... W. N. Howard of South Easton.

Chaplain, Rev. C. S. Walker of Amherst.

Treasm'er, F. A Harrington of Worcester.

Secretary, W. C. Jewett of Worcester.

Gate Keei^er, C. H. Deming of Lanesborough.

Pomona, Mrs. E. Cushman of Lakeville.

Flora, Lizzie I. Huntington of Amesbury.

Ceres, Mrs. Emma Eaton of Fitchburg.

Lady Assistant Steward, . IMrs. Jennie F. Williams of East Douglas.

Executive Committee.

H. A. Barton, Jr., of Dalton,

C. A. Dennen of Pepperell,

Geo. L. Clemence of Southbridge,

One year.

Two years.

Three years.

Deputies.

J. B Parkin,

Geo. B. Bradley, .

H.A.Wheeler, .

Mrs. Minnie M. Chase,

Mrs. Mary L. Kinsman,

Wesley B. Barton,

George A. Hastings,

James Hildreth, 2d,

jMarcellus Boynton,

\\m. N. Howard,

Geo. L. Ladd,

Thos.Pt.Cal lender,

F. H. Stevens, .

Wm. IL Porter, .

Holliston.

Methuen.

Berlin.

Medfield.

. Ipswich.

. Dalton.

Boylston Centre.

Lunenburg.

Central Village.

, South Easton.

Sturbridge.

Northfield.

West Acton.

Asrauam.
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REPORT.

The following report has been transmitted to the secretary

of the State Board of Agriculture, with the request that it

be included in the " Agriculture of Massachusetts."

Report of the National Farmers' Congress at

Savannah, Ga., Dec. 12-14, 1893.

To nis Excellency William E. EussclL

Having been appointed by your Excellency delegate-at-

large to represent the Commonwealth of Massachusetts at

the thirteenth annual session of the Farmers' National Con-

gress, to be held at Savannah, Georgia, December 12, 13

and 14, 1893, I have the honor to report that I attended the

Congress, and took such active part in the same as w\as

especially assigned me by its officers, and noted its proceed-

ings with great care and interest.

The Farmers' National Congress is a voluntary organiza-

tion and has held its annual sessions in the Western,

Southern and Central States. The members of the Congress

receive honorary appointment through the courtesy of the

governors of the several States.

Subjects for consideration are designated by an executive

board, which are assigned in the same manner to i:)rominent

members for consideration and discussion. At times full

representation has been secured from nearly every State.

At the Congress held at Savannah twenty-four States were

represented, and the addresses and other exercises and enter-

tainments connected therewith were of more than ordinary

interest.

The city of Savannah is undoubtedly among the most

flourishing cities of the South, if not absolutely the leading

city in commercial and other business enterprises. Within
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the last twenty years so vigorous a revival has it had of all

that appertains to the industries incident to and growing out

of our American civilization that it may be said truly to

have entirely outgrown the Savannah of former years.

With its magnificent location on the Savannah River, which,

by the liberality of the general government, has been

deepened and widened, which work of improvement is still

going on to radical results, there will be secured for the city

not only one of the best harl)ors of the country, but as safe

and easy an approach as any port on the south Atlantic coast.

In the exportation of cotton Savannah takes high rank, and

in naval stores occupies the leading position among the ports

of the world.

The Congress opened its session in the hall of the Savan-

nah Volunteer Guards at 10 o'clock in the forenoon of

December 12. Upon the roll-call twenty-four States re-

sponded by delegates. First Vice-President D. G. Purse of

Georgia presided in the absence of A. W. Smith of Kansas,

})resident of the Congress. After the opening prayer by the

Rev. Charles H- Strong, Maj. P. W. Meldrim of Georgia, for

and in behalf of Governor Northen, delivered an address of

welcome, which was received with marked demonstrations of

approval by the delegates. The response was made by
Judge Rounse of Maine, who si)oke in most complimentary

terms of the early history of Georgia. The Congress was

then addressed by Hon. J. C. Wade, president of the

Georgia Agricultural Society, who gave a warm and gener-

ous welcome to the delegates, " many of whom," he said,

*' had come from one to two thousand miles to take part in

the deliberations of the Congress."

It was my fortune to be called upon by the acting presi-

dent to respond for the Congress. Having alluded to the

deep interest which Massachusetts had ahvays taken in pub-

lic school instruction, and in agriculture as a fundamental

industry, I outlined the development of agricultural indus-

tries on the part of the general government, covering in

brief a period of nearly half a century, and showing that

this interest on the part of the nation took deep root in con-

nection with the Patent Office Department, until finally it

established a department of its own, having a member of
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the Cabinet as Secretary of Agriculture, who took equal

rank with other recognized members of the Presidential

Cabinet ; that this national influence liad stimulated State

and other local interests in every part of the Union. I con-

cluded my address in the following words: "The great

underlying principle of agriculture is knowledge, and to

maintain and develop that, America depends upon its public

schools. Civilization demands universal education, and the

growth of civilization is hastened and maintained by the

individuality of our people."

His Honor Mayor McDonough gave an address in behalf

of the city, in which it appeared that elaborate preparations

had been made by the city of Savannah and all the organized

bodies of the city, in their art, humane, philanthropic and

educational capacities, securing an opportunity for the visi-

tors to see and learn of the present and future outlook of

this enterprising metropolis.

It was my privilege to deliver the first advertised address,

which related to "Interstate dependence of business rela-

tions." Beginning Avith the Indian trail and foUowino; the

common roads of New England from the cart-path stage to

turn])ikes, from turnpikes to canals, from canals to railroads,

I undertook to establish that in proportion to the convenience

and facility of locomotion and transportation had humanity

developed in its commercial, educational and mercantile

relations.

Gentlemen from Mississippi, Illinois, Pennsylvania, Flor-

ida, Iowa, Kansas, and other States more or less distant

delivered addresses upon the importance of constructing

State and national highways, establishing communication for

vessels of larg-e tonnao-e from the Great Lakes to the Gulf

of Mexico, and the connection of the general government to

the State in matters involving schools and colleges for

scientific culture.

One entire day was given to a trip to the Atlantic Ocean

by the way of the Savannah River, on the steamer " City of

Macon." As the steamer passed down the river for the first

three miles a line of ocean ships and river craft gave a con-

tinuous salute by steam whistles and other demonstrations,

while flags of every nation floated from stem to stern on
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every ship in the Savannah River. Along the banks of the

river on either side were pointed out to the visiting delegates

extensive rice plantations, some of which included thousands

of acres and had at times yielded their proprietors a large

percentage of interest on their investment. These rice

plantations gave employment to a large number of men and

necessitated the ownership of hundreds of mules sometimes

on an individual plantation. From the low, flat and appar-

ently wet land it seemed almost certain that aside from

the mere earning capacity of a plantation there could be but

little attractive interest in rice culture. I inferred from the

general tone of remarks with regard to this industry that it

was on the wane, and that nothing but protection by the

general government would be successful in reviving it.

On our return to Savannah a banquet was served on the

steamer, at which Mayor McDonough presided, and many
of the guests and city ofHcers made brief speeches. During

the trip we had great opportunity to view the work of jetty

construction and dredging in the harbor. After leaving the

wharf, three wing dams, designed to contract the water

ways, with a view of deepening the channel, were a feature

of universal interest. A low spur dam at the lower end of

Fig Island and a training wall constructed to straio-hten the

channel had proved a perfect success, the training wall being

six thousand feet long on the port side going down stream.

If the river was of great consequence to the city before with

its crooked channel and long bars, the improvement in con-

ditions can hardly be estimated.

It is impossi])le in the brief space allotted me to give more
in detail of the work of the Congress, the beauties of the

city, the general enterprise of the people of Georgia, of the

deep interest they took in the sessions of the Congress, and

the universal hospitality extended. I can only add that

everywhere, on all public occasions, no opportunity was lost

in showing the high estimation in which the old Bay State

and its capital city of Boston were held by the people of

Georgia and its great seaport city of Savannah. That such

gatherings of people from remote States will have a tendency

to promote good fellowship, secure more harmonious busi-

ness relations and extend that brotherly feeling upon which
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the rapid growth of the Republic must de})end to a large

extent, there can be no doubt. This exchange of sentiment

and interchange of sympathy from people meeting to discuss

trade relations and business industries perhaps entered but

little into the original conception of the men who first insti-

tuted and orioinatcd the idea of the Cono-ress.

From my own standpoint, having been delegated by your

Excellency to represent the State of Massachusetts at

Sedalia, Missouri, in 1891, and at Lincoln, Nebraska, in

1892, and for the third time at Savannah, Georgia, in 1893,

and having- at each of these gatherings taken an active part in

the public proceedings, and carefully listened to addresses

and discussions which were made and entered into by promi-

nent practical men from all parts of the United States, and

mingled with them in social conversation outside of the hulls

in which the public proceedings were conducted, I am free

to say that the value of such social intercourse and personal

acquaintance has no small influence in breaking down local

prejudices, which are often based upon a complete ignorance

of real conditions, and may be a cardinal feature in the intrin-

sic value of these annual gatherings. I therefore fully be-

lieve that it is in the interest of the several States of the

United States to give such aid in the permanent support of

this organization as may be in their power.

Respectfully submitted.

December 27, 1893.

DANIEL NEEDHAM,
Delegate at Large.
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STATUTES RELATING TO THE STATE BOARD OF
AGRICULTURE.

PUBLIC STATUTES. —CHAPTER 20.

INDEX.

Section
1. Board, how constituted.

2. Teuure of office of members. Va-

cancies, how filled.

3. Where and how often to meet; to

receive no compensation.

4. Secretary and clerls and their sal-

aries.

5. Board to be overseers of agricul-

tural college.

Section
6. Board to investigate subjects relat-

ing to agriculture, take donations,

etc.

to fix days for annual meetings of

agricultural societies, etc.

to report to general court.

Secretary to publish abstracts, etc.

may appoint agents.

7.

Section 1. The governor,

secretary of the commonwealth, the president of the agri-

lieutenant-governor and Board, how
o constituted.

G. 8. 16, §1.
1866, 263, § 3.

cultural college, the secretary of the board of agriculture, i894, i44.

one person appointed from and by the Massachusetts

society for promoting agriculture, one person appointed

from and by each agricultural society which receives an

annual bounty from the commonwealth, and three other

persons appointed by the governor with the advice and

consent of the council, shall constitute the state board of

agriculture.

(Section 4 of chapter 206 of the Acts of 1874 provides

that " the chemist of the State Board of Agriculture shall

be ex officio a member of said board and state inspector of

fertilizers.")

Sect. 2. One-third of the appointed members of said t^^"*"®"*
1 ^ office of mem-

board shall retire from office on the first Wednesday of ^i^rs.
•^ vacancies,

February in each year, according to their appointments, how filled.
•^ ./ ' o 11.

G-. B. 16, § 2.

The vacancies thus occurring shall be filled by the

governor and council, or by the agricultural societies, as

the oflflces were before filled, and the persons thus appointed

shall hold their offices for three years from the expiration

of the former terms. Other vacancies may be filled in

the same manner for the remainder of the vacant terms.

Sect. 3. The board shall meet at the state house or at where and
.

how often to

the agricultural college at least once in each year, and as meet,

much oftener as may be deemed expedient. No member To receive no
„ . , , -. , Ti . , • J. ,^ compensation.

of said board shall receive compensation from the com- o. s. le, § 3.

,^, , „
, , T

. 1866, 263, §2.
raonwealth except for personal expenses when engaged in

the duties of the board.
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Secretary and
clerks and
their salaries.

G-.S.16, §4.
1869, 96, § 2.

1879, 235.

1881, 26-t.

1883, 184.

1884, 66.

1887, 245.

1891, 300.

1892, 143.

1893, 120.

Board to be
overseers of
agricultural
college.
1866, 263, § 1.

to investi-
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Sect. 4. The board may appoint and prescribe the

duties of a secretary, who shall receive a salary of twenty-

five hundred dollars a year ; and who, at such times as

the board shall approve, may employ a first clerk at a sal-

ary of sixteen hundred dollars a year, an assistant clerk

at a salary of twelve hundred dollars a year, and may
expend for other clerical services in his office, and for

lectures to be given before the board of agriculture at its

annual and other meetings, a sum not exceeding eight

hundred dollars.

Sect. 5. The board shall be a board of overseers of

the Massachusetts Agricultural College, with powers and

duties to be defined and fixed by the governor and coun-

cil, but such powers shall not control the action of the

trustees of said college, or negative their powers and

duties as defined by chapter two hundred and twenty of

the acts of the year eighteen hundred and sixty-three.

Sect. 6. The board shall investigate such subjects

relating to improvement in agriculture in this common.-

wealth as they may think proper, and may take, hold in

trust, and exercise control over donations or bequests

made to them for promoting agricultural education or the

general interests of husbandry.

Sect. 7. They may fix the days on which the different

agricultural societies shall commence their exhibitions,

and may prescribe forms for and regulate the returns

required of said societies, and shall furnish to the secre-

tary of each society such blanks as they may deem neces-

sary to secure uniform and reliable statistics.

Sect. 8. They shall annually, on or before the fourth

Wednesday of January, by their chairman or secretary,

submit to the general court a detailed report of their

doings, with such recommendations and suggestions as the

Interests of agriculture may require.

Sect. 9. The secretary of the board shall iu each year

cause to be made and published for distribution as full an

abstract of the returns of the agricultural societies as he

may deem useful.

Sect. 10. He may appoint one or more suitable agents

to visit, under the direction of the board, the towns in the

commonwealth for the purpose of inquiring into the meth-

ods and wants of practical husbandry ; of ascertaiuhig the

adaptation of agricultural products to soil, climate, and

markets ; of encouraging the establishment of farmers'
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clubs, agricultural libraries, and reading-rooms ; and of

disseminating useful information in agriculture by means

of lectures or otherwise ; and such agents shall annually

in October make to the secretary detailed reports.

An Act to provide for the Protection of Dairy Products and
to establish a State Dairy Bureau.

[Chap. 412, Actsof 1S91.]

Section 1. Whoever sells or offers for sale, to any Saie of butter
regulated.

person who asks, sends or inquires for butter, any oleo-

margarine, butterine or any substance made in imitation

of or semblance of pure butter, not made entirely from

the milk of cows, with or without coloring matter, shall

be declared guilty of fraud and punished by a fine of not

less than one hundred dollars for each offence.

Sect. 2. Whoever exposes for sale oleomargarine, oieomarga-

butterine or any substance made in imitation or semblance packages' to

of pure butter, not marked and distinguished by all the nfarkeli'when

marks, words and stamps required by existing laws, and gaie^'^

not having in addition thereto upon every opened tub,

package or parcel thereof a placard with the word " oleo-

margarine" printed thereon in plain, uncondensed gothic

letters, not less than one inch long, shall be fined not less

than one hundred dollars for each offence.

Sect. 3. Whoever sells oleomargarine, butterine or Penalty for,...'. „ selling the
any other substance made in imitation or semblance of same un-

pure butter, from any dwelling, store, office or public mart

shall have conspicuously posted thereon the placard or

sign, in letters not less than four inches in length, " oleo-

margarine sold here," or "butterine sold here," said

placard to be approved by the bureau hereinafter provided

for by this act. Any person neglecting or failing to post

the placard herein provided for shall be punished by a fine

of not less than one hundred dollars for the first offence

and one hundred dollars for each day's neglect thereafter.

Sect. 4. Whoever peddles, sells or delivers from any Wagons to be
1 • 1 i 1 IT marked " li-

cart, wagon or other vehicle, upon the pubhc streets or ceused to sell

ways, oleomargarine, butterine or any substance made in rine."

imitation or semblance of pure butter, not having on both

sides of said cart, wagon or other vehicle the placard in

uncondensed gothic letters, not less than three inches in

length, "licensed to sell oleomargarine," sliall be pun-
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ished by a fine of not less than one hundred dollai-s or

imprisonment for not less than thirty days for each

offence.

Sect. 5. Whoever furnishes, or causes to be fur-

nished, in any hotel, restaurant or at any lunch counter,

oleomargarine or butterine to any guest or patron of such

hotel, restaurant or lunch counter, in the place or stead of

butter shall notify said guest or patron that the substance

so furnished is not butter, and any party so furnishing

without such notice shall be punished by a fine of not less

than ten nor more than fifty dollars for each offence.

Sect. 6. The governor, by and with the consent of

the council, shall appoint an assistant to the secretary of

the board of agriculture, at an annual salary of twelve

hundred dollars, and expenses necessarily incurred in the

discharge of his duties, to assist in the work prescribed

in the eleventh section of this act. Said appointee shall

hold office for two years or till his successor is appointed,

unless sooner removed from office by the governor, and

his successor shall be appointed as above provided for.

Sect. 7. In order to secure the better enforcement

of the provisions of this act and to promote the

improvement of the products of the dairy, the governor,

by and with the advice and consent of the council, shall

appoint three members of the board of agriculture, to con-

stitute a dairy bureau of said board, one to serve for

three years, one for two years and one for one year from

the first day of July in the year eighteen hundred and

ninety-one, or for such shorter terms respectively as they

may continue to be members of said board of agriculture

;

and, prior to the first day of July in each succeeding

year, the governor shall appoint from said board one

member of said bureau to serve for three years or for

such shorter term, as aforesaid. No person shall continue

to be a member of said bureau after he has ceased to be

a member of said board, but, on his ceasing to be a mem-

ber of said boai'd, his place on said bureau shall be filled

by the appointment of another member of said board, as

aforesaid. The secretary of said board shall be the

executive officer of said bureau subject to its control and

direction, and said secretary shall, upon assuming said

duties, receive, in addition to his present salary, five hun-

dred dollars per annum. The governor may at any time

terminate the service of auv member of said board as a



No. 4.] AGRICULTURAL LAWS. 425

member of said bureau and may appoint any other mem-
ber of said board in his place, as above provided. Mem-
bers of said bureau shall serve without pay and shall

have power to enforce all laws relating to dairy products

and imitations thereof, and to employ such agents, assist-

ants, experts, chemists or counsel as may be necessary

therefor. Said bureau, in the discharge of its duties, shall

be subject to the general direction and control of the

board of agriculture.

Sect. 8. The bureau may expend a sum not exceeding

four thousand dollars in carrying forward the work of the

bureau, and shall make annual reports in detail to the

legislature, not later than the fifteenth day of January in

each year, of the number of assistants, experts, chemists,

agents and counsel employed, and their expenses and dis-

bursements, with such other information as shall be for

the advantage of the dairy interests in the state, and they

shall make full reports of all investigations made by them

with all cases prosecuted and the results of such prosecu-

tion. They shall make detailed statements of the said

expenses to the auditor of the Commonwealth, on which

payment shall be made to the extent of the appropriation.

Sect. 9. Said bureau and such agents and counsel as

they shall duly authorize for that purpose shall have

access, ingress and egress to and from all places of busi-

ness, factories, buildings, carriages and cars, used in the

manufacture and sale of any dairy products, or imitation

dairy products, and shall have access to all vessels and

cans used in such manufacture and sale, and shall have

all the authority given by law to the state board of health

and any officer thereof, and to the milk inspectors, in the

enforcement of all laws relating to dairy products or imi-

tations thereof, and in the prosecutions of violations of

said laws.

Sect. 10. The said bureau may work in unison with

the state board of health, and with inspectors of milk, but

they shall not restrict, limit or interfere with the duties of

said officers. Nothing herein contained shall be held to

circumscribe the rights of said bureau in the prosecution

of offenders of the so-called dairy laws, or all laws relating

to milk, butter, cheese or any adulterations or imitations

thereof, wherever found within the Commonwealth.

Sect. 11. It shall be the duty of the said bureau to

investigate all dairy products and imitation dairy products

Members of
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139.)
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bought or sold within tlie Commonwealth ; to enforce all

laws for the manufacture, transfer and sale of all dairy

products and all imitation dairy products within the Com-
monwealth, with all the powers needed for the same ; to

investigate all methods of butter and cheese making in

cheese factories or creameries, and to disseminate such

information as shall be of service in producing a more

uniform dairy product, of higher grade, and better quality.

Sect. 12. All fines recovered under this act shall be

payable to the treasury of the Commonwealth.

Sect. 13. This act shall take effect on the first day of

September in the year eighteen hundred and ninety-one.

Compensation
of members
of dairy bu-
reau.

An Act providing Compensation for the Members of the
State Dairy Bureau.

[Chap. 139, Acts of 1892.]

Section 1. From and after the first day of January in

the year eighteen hundred and ninety-two the members of

the state dairy bureau shall be allowed from the treasury of

the Commonwealth five dollars a day for each day of actual

service in the discharge of their duties as members of said

bureau, in addition to their actual travelling expenses.

The amount so allowed shall be paid from the sum now
limited by section eight of chapter four hundred and

twelve of the acts of the year eighteen hundred and

ninety-one for carrying forward the work of said bureau.

Sect. 2. This act shall take effect upon its passage.

To obtain and
circulate in-

formation
relative to

abandoned
farms.

Expenditures
not to exceed
$2,000.

An Act to authorize the State Board of Agriculture to col-

lect and circulate Information relating to Abandoned
Farms.

[Chap. 280, Acts of 1891.]

Section 1. The state board of agriculture is hereby

authorized to collect all necessary information in regard

to the opportunities for developing the agricultural re-

sources of the Commonwealth through the repopulating

of abandoned or partially abandoned farms, and cause

the facts obtained, and a statement of the advantages

offered, to be circulated where and in such manner as

the said board may consider for tlie best interests of

the Commonwealth.

Sect. 2. In order to properh- carry out the provisions

of section one of this act, a sum not exceeding two
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thousand dollars may be expended, and the bills for

such expenditures properly approved by the persons

authorized by said state board to investigate the matter,
'

shall be sent to the auditor of the Commonwealth who

shall certify them in the same manner as other claims

against the Commonwealth.

Sect. 3. This act shall take effect upon its passage.

To provide against Depredations by the Insect known as
the Ocneria dispar or Gypsy Moth.

[Chap. 210, Acts of 1891.]

Section 1. The state board of agriculture is hereby Extermina-,., -, 1 -,• ij • ^ T lion of the
authorized, empowered and directed to provide and carry ooneria.dispar

into execution all reasonable measures to prevent the moth.^^^

spreading and to secure the extermination of the ocneria

dispar or gypsy moth in this Commonwealth ; and to this

end said board shall have full authority to provide all

necessary material and appliances, and to employ such

competent persons, servants and agents as it shall from

time to time deem necessary in the carrying out the pur-

poses of this act ; and said board shall also have the right

itself or by any persons, servants or agents employed

by it under the provisions of this act to enter upon the

lands of any person.

Sect. 2. The owner of any land so entered upon, who Remedy of

shall suffer damage by such entry and acts done thereon gi^ffedng

by said state board of agriculture or under its direction,
'^^'^^^e.

may recover the same of the city or town in which the

lands so claimed to have been damaged are situate, by

action of contract ; but any benefits received by such

entry and the acts done on such lands in the execution of

the purposes of this act shall be determined by the court

or jury before whom such action is heard, and the amount

thereof shall be applied in the reduction of said damages
;

and the Commonwealth shall refund to said city or town

one-half of the amount of the damages recovered.

Sect. 3. Said state board of agriculture shall have Board of agri-

full authority to make from time to time such rules and m;lke rule's^

regulations in furtherance of the purposes of this act as it uons^^"''''

shall deem needful, which rules and regulations shall be

published in one or more newspapers published in the

county of Suffolk ; and copies of sucli rules and regula-

tions shall be posted in at least three public places iu
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each city or town in which said ocneria dispar or gypsy

moth shall be found by said board to exist and a copy

thereof shall be filed with the city clerk of each such city

and with the town clerk of each such town ; and any person

who shall knowingly violate any of the provisions thereof

shall be punished for each violation by a fine not exceed-

ing twenty-five dollars.

Sect. 4. Said state board of agriculture shall keep a

record of its transactions and a full account of all its

expenditures under this act, and shall by its chairman or

secretary make report thereof, with such recommendations

and suggestions as said board shall deem necessary, on

or before the fourth Wednesday in January, to the general

court.

Sect. 5. Said state board of agriculture shall estab-

lish the rate of compensation of auy persons, servants or

agents employed by it under this act.

Sect. 6. Any person who shall purposely resist or

obstruct said state board of agriculture, or any persons,

servants or agents employed by it under the provisions of

this act, while engaged in the execution of the purposes

of this act, shall be punished by a fine not exceeding

twenty-five dollars for each offence.

Sect. 7. It shall be unlawful for any person know-

ingly to bring the insect known as the ocneria dispar or

gypsy moth, or its nests or eggs, within this Common-
wealth ; or for any person knowingly to transport said

insect, or its nests or eggs, from any town or city to

another town or city within this Commonwealth. Any
person who shall offend against the provisions of this

section shall be punished by a fine not exceeding two

hundred dollars or by imprisonment in the house of cor-

rection not exceeding sixty days, or by both such fine and

imprisonment.

Sect. 8. The said state board of agriculture may exercise

all the duties and powers herein conferred upon said

board, by and through its secretary and such members of

said board as it may designate and appoint to have in

charge, in conjunction with its secretary, the execution of

the purposes of this act.

Sect. 9. A 11 moneys heretofore appropriated or author-

ized to be expended under the provisions of chapters

ninety-five and one hundred and fift3'-seven of the acts of

the year eighteen hundred and ninety or by any other act.
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and not heretofore expended, are hereby appropriated and

authorized to be expended by the said board in carrying

out the purposes of this act.

Sect. 10. All the property acquired and records kept Property ac-
^ "^ "^ ^ '^ quired and

under the provisions of said chapter ninety-five of the acts records kept

,, , ,- ,. ,niTT 1 tobedelivered
of the year eighteen hundred and ninety shall be delivered to the board.

into the custody of said board, and said board is authorized

to take, receive and use the same for the purposes of this

act.

Sect. 11. Chapter ninety-five of the acts of the year

eighteen hundred and ninety is hereby repealed, but all

claims for damages under said chapter ninety-five for

entry upon and acts done on the lands of any person may
be prosecuted, as therein provided, against the city or

town wherein the lands entered upon are situate, and the

damages shall be ascertained and one-half of the amount

thereof recovered against any city or town shall be re-

funded to such city or town as provided in said chapter

ninety-five.

An Act relative to preserving Ornamental and Shade Trees
on the Highways.

[Chapter 196, Acts of 1890.]

Section 1. The mayor and aldermen of the cities and Shade, etc,
'' trees to be

the selectmen of the towns within the Commonwealth are designated
and pre-

hereby authorized to designate and preserve, as hereinafter served.

provided in this act, trees within the limits of the highways

for the purposes of ornament and shade ; and to so desig-

nate not less than one such tree in every thirty-three feet

where such trees are growing and are of a diameter of one

inch or more.

Sect. 2. Said mayor and aldermen and selectmen Method of

IT. 1 1 1 1 /• 1 designation.
shall designate such trees as are selected by them for the is9i;49.

purposes set forth in this act by driving into the same, at

a point not less than four nor more than six feet from the

ground and on the side toward the centre of the highway,

a nail or spike with a head with the letter M plainly im-

pressed upon it ; said nails and spikes to be procured and

furnished by the secretary of the state board of agriculture

to said mayor and aldei*men and selectmen as required by

them for the purposes of this act. Said mayor and alder-

men and selectmen shall renew such of said nails and

spikes as shall have been destroyed or defaced ; and shall

1892, 147.
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also designate, in the same manner as hereinbefore stated,

such other trees as in their judgment should be so desig-

nated to carry out the requirements of this act.

Penalties. Sect. 3. Whoever wantonly injures, defaces or de-

stroys any tree thus designated, or any of said nails or

spikes affixed to such trees, shall forfeit not less than five

nor more than one hundred dollars, to be recovered by

complaint, one -half to the complainant and one-half to the

use of the town wherein the offence was committed.

p'^s^l"'
Sect. 4. This act shall not apply to ornamental or

shade trees whose preservation is now provided for by

chapter fifty-four of the Public Statutes and the acts

amendatory thereof.

An Act authorizing Towns and Cities to provide for the
Preservation and Reproduction of Forests.

[Chap. 255, Acts of 18S2, Sects. 1, 2, 3, 4, 5.]

Preservation SECTION 1. The voters of any town, at a meeting
and culture of t i • -i /.

forest trees by legally Called for the purpose, and the city council of any

towns. city, may, for the purpose of devoting a portion of the

territory of such town or city to the preservation, repro-

duction and culture of forest trees for the sake of the

wood and timber thereon, or for the preservation of the

water supply of such town or city, take or purchase any

land within the limits of such town or city, may make
appropriations of money for such taking or purchase,

may receive donations of money or land for the said

purposes, and may make a public domain of the land so

devoted, subject to the regulations hereinafter prescribed.

The title of all lands so taken, purchased or received

shall vest in the Commonwealth, and shall be held in

perpetuity for the benefit of the town or city in which

such land is situated.

Description of Sect. 2. A town Or city taking land under this act
the land taken '' °
to be recorded shall, within sixty days after such taking, file and cause

of deeds. to be recorded in the registry of deeds for the county or

district in which the land is situated a description thereof

sufficiently accurate for identifying the same. In case

such town or city and the owner of such land do not

agree upon the damage occasioned by such taking, such

damage shall be ascertained and determined in the

manner provided in case of the taking of land for a

highway in such town or city, and such town or city
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shall thereupon pay such sums as may finally be deter-

mined to be due.

Sect. 3. The state board of agriculture shall act as

a board of forestry, without pay, except for necessary

travelling expenses, and shall have the supervision and

management of all such public domains, and shall make

all necessary regulations for their care and use and for

the increase and preservation of the timber, wood and

undergrowth thereon, and for the planting and cultivating

of trees therein. The said board shall appoint one or more

persons, to be called keepers, to have charge, subject to its

direction, of each such public domain, enforce its regula-

tions and perform such labor thereon as said board shall

require ; and said keepers shall have the same power to pro-

tect such domain from injury and trespass, and to keep

the peace therein as constables and police officers in towns.

Sect. 4. Said board may lease any building that may
be on any such public domain on such terms as it shall

deem expedient. All sums which may be derived from

rents and from the sale of the products of any such

domain shall be paid to said board and shall be applied

by it, so far as necessary, to the management, care,

cultivation and improvement of such domain ; and any

surplus remaining in any year shall be paid over to the

city or town in which such domain is situated. Said

board shall not, however, expend upon or on account of

any such public domain in any year a greater amount

than it receives as aforesaid.

Sect. 5. A city or town in which any such public do-

main is situated may erect thereon any building for public

instruction or recreation, provided that such use thereof

is not in the judgment of said board inconsistent with the

purposes expressed in section one.

*An Act to establish an Agricultural Experiment Station.

[Chap. 212, Acts of 1882, Sects. 1, 2, 3.]

Section 1. An agricultural experiment station shall

be established and maintained at the Massachusetts agri-

cultural college in the town of Amherst.

Sect. 2. The management of said station shall be

vested in a board of control of seven persons of which

Chapter 143 of the Acts of 1894 provides for the consolidation of the

Massachusetts Experiment Station with the Experiment Department of

the Massachusetts Agricultural College.
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board the governor shall be president ex officio, and of

which two members shall be elected from the state board

of agriculture, by said board of agriculture ; two from the

trustees of the Massachusetts agricultural college, by said

trustees ; one from the Massachusetts society for pro-

moting agriculture, by said society ; and the remaining

member shall be the president of the Massachusetts agri-

cultural college. The said board shall choose a secretary

and treasurer.

[Section 2 has been amended by Acts of 1888, chap.

333, sect. 1, so as to read as follows: — The manage-

ment of said station shall be vested in a board of control

of eleven persons, of which board the governor shall be

president ex officio, and of which two members shall be

elected from the state board of agriculture, by said board

of agriculture ; two from the trustees of the Massachusetts

agricultural college, by said trustees ; one from the Massa-

chusetts society for promoting agriculture, by said society ;

one from the Massachusetts state grange, by said state

grange ; one from the Massachusetts horticultural society,

b}' said society ; and the remaining members shall be the

president of the Massachusetts agricultural college, the

director of the Massachusetts agricultural experiment

station and the secretary of the state board of agriculture :

provided^ however^ that no person so elected by auy of

the above named boards or societies shall continue to be

a member of said board of control after he has ceased to

be a member of the board or of the society by which he

was elected. The said board shall choose a secretary and

treasurer.]

Sect. 3. The said board of control shall hold an annual

meeting in the mouth of January, at which time it shall

make to the legislature a detailed report of all moneys

expended by its order, and of the results of the experi-

ments and investigatious conducted at said station, with

the name of each experimenter attached to the report of

his own work, w4iich detailed report shall be printed in

the annual report of the secretary of the state board of

ao;riculture.

Agricultural
experiment
statiOD to

An Act relating to the Annual Report of the Board of
Control of the Agricviltural Experiment Station.

[Chap. 105, Acts of 1883.]

The board of control of the agricultural experiment

station shall annually, in the month of January, make a
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detailed report to the state board of asfriculture of all make unnuai
*• ^ report to

moneys expended by its order, and of the results of the ^oj""'^ "f '*§"-

experiments and investigations conducted at said station,

with the name of each experimenter attached to the report

of his own work.

Board of Supervisors of Statistics.

[P. S., Chap. 31, Sect. 17.]

Sect. 17. The secretary of the commonwealth, the Board of

secretaries of the boards of agriculture, of education, and statistics.

of the state board of health, lunacy, and charity, and the

chief of the bureau of statistics of labor, shall constitute a

board of supervisors of statistics, who shall serve without

pay.
,

An Act concerning the Printing and Distribution of Cer-
tain Reports and Public Documents,

[Chap. 369, Acts of 1885, Sect. 1.]

Section 1. There shall be printed annually the num- Documents
, „ . n 1 1 -r- -I • 1 • ^^^ reports.
ber of copies of documents and reports specified in this

section, the same to be numbered in the series of Public

Documents, and distributed as herein provided : Report Agriculture.

of secretary of board of agriculture, twelve thousand

copies ; twenty-five copies thereof to be furnished to each

member of the legislature.

This has been amended by Acts of 1888, chap. 256 :
—

Sect. 1. There shall be printed annually fifteen thou- Additional

sand copies of the report of the secretary of the state Bec°e'tary of
^

, 1^-ii. ii.i.£>ii T • c thestale board
board of agriculture ; and twenty-nve thousand copies of ofagricuiture,

the report of the board of control of the state agricultural

experiment station.

Sect. 2. Of the reports of the board of control of the

state agricultural experiment station provided for in sec-

tion one of this chapter, fifteen thousand copies shall be

bound with the reports of the secretary of the state board

of agriculture, and eight thousand copies shall be for the

use of the said board of control.

etc.

Printing and Distribution of Public Documents.

[P. S., Chap. 4, Sect. 11.]

Sect. 11. The treasurer, auditor, attorney-general, Report of the
board of agri-

adiutaut-general, board of education, and board of agri- culture may
.

be put iu type

culture, may require any portion of their reports to be put in advance.



434 BOAED OF AGRICULTURE. [Pub. Doc.

in type previous to the first Wednesday in January

annually, when the same can be done consistently with

the public advantage.

Abstract of
report of
cattle commis-
sioners to be
printed in

report of
board of agri-

culture.

An Act for the Suppression of Contagious Diseases among-
Domestic Animals.

[Chap. 252, Acts of 18S7, Sect. 19.]

Sect. 19. Cattle commissioners now or hereafter

appointed shall keep a full record of their doings, and

report the same to the legislature on or before the tenth

day of January in each year unless sooner required by the

governor ; and an abstract of the same shall be printed in

the annual report of the state board of agriculture.
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STATUTES RELATING TO AGRICULTURAL AND
HORTICULTURAL SOCIETIES.

PUBLIC STATUTES.— CHAPTER 114,

INDEX.

Section

1. Agricultural Bocieties may be entitled

to annual sum from the treasury, by,

etc.

2. Societies claiming bounty to file certifi-

cate.

3. Amount of bounty. State board may
withhold the same.

Societies may make rules for distribu-

tion of bouiily.

to make annual returns, with passages,

etc., marked.

Forfeiture of bounty.

Premiums to be offered by societies, etc.

for trees for ship limber.

All citizens of county may become mem-
bers, and compete for premiums.

Surplus to be at interest,

11. To what societies provisions apply.

12. Cattle shows regulated.

13. Penalty.

14. Extent of foregoing provisions.

4.

5.

10.

Section
15. Marshals to be appointed; to have pow-

ers of constables.

16. Rules for ascertaining amount of pre-

mium crops.

17. Premiums for experiments.

ASSOCIATIONS FOR ENCOURAGINa
AGRICULTURE, ETC.

18. Ten or more persons may become a cor-,

poration. Powers and privileges.

TARMERS' CLUBS.

19. Farmers' ciubs to receive publications,

etc.

GOOD ORDER AT FAIRS, ETC.

20. Societies, etc., may make regulations for

preservation of peace at fairs, etc.

21. Booths, etc., not to be established within

half mile of cattle shows, without con-

sent. Gacning, etc., prohibited.

22. Penalty.

Section 1. Every incorporated agricultural society

which was entitled to bounty from the commonwealth be-

fore the twenty-fifth day of May in the year eighteen

hundred and sixty-six, and every other such society whose

exhibition grounds and buildings are not within twelve

miles of those of a society then entitled to bounty, and

which has raised by contribution of individuals and put

out at interest on public or private security, or invested

in real estate, buildings, and appurtenances for its use

and accommodation, one thousand dollars, as a capital

appropriated for its uses, shall, except when otlierwise

determined by the state board of agriculture as provided

in section three, be entitled to receive in the month of

October annually, out of the treasury of the common-
wealth, two hundred dollars, and in that proportion for

Agricultural
societies may
be entitled to

annual sum
from the
treasury, by,
etc.

(Jt. S.66, § 1.

1866, 189, § 1.

1870, 258.

1881, 285.

1890, 297.
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Societies
claiming
bounty to

file certiflrate.

G. S. 66, § 2.

1891, 124.

Amount of
bounty.
State board
may withhold
same.
G. 8.66, §3.
1881, 235.

Societies may
make rules,

etc., for dis-

tribution of
bounty

.

1865, 90, § 1.

to make
annual re-

turns, with
passages, etc.

marked.
G. 8. 66, § 5.

1874, 182.

any greater sura so contributed and put at interest or in-

vested ; but no society shall receive a larger amount in one

year than it has awarded and paid in premiums during the

3'ear last preceding, nor more than six hundred dollars :

2'>rovided, that if there is only one incorporated agricul-

tural society in any county, such society shall be entitled

to receive said bounty notwithstanding its exhibition

grounds and buildings are within twelve miles of a society

entitled to said bounty ; and jnovided^ farther, that such

society shall not after having received said bounty forfeit

the right to receive the same by reason of the subsequent

incorporation of another society within the same county.

Sect. 2. Every society which claims bounty shall an-

nually, on or before the tenth day of January, file in the

office of the secretary of the board of agriculture, a cer-

tificate signed by its president and treasurer, specifying

under oath the sum so contributed and put at interest or

invested, and then held so invested or well secured as a

capital stock ; and also such other returns of their finan-

cial affairs as the board of agriculture may require, upon

a blank to be furnished by the secretary of the board of

agriculture to the treasurer of such societies.

Sect. 3. The amount of bounty to wliich a society is

entitled for any year shall be ascertained by the certificate

last filed by it under the preceding section. But a society

shall not receive bounty in any year, if the state board of

agriculture, having first given such society full opportunity

to be heard in relation to its financial affairs and general

management, so determines by a two-thirds vote of the

whole number of its members present at its annual meet-

ing, and by its secretary notifies the treasurer of the com-

monwealth thereof on or before the first day of September

in such year.

Sect. 4. Every society receiving bounty shall make

such rules and regulations for the distribution thereof as

shall, in its opinion, best promote tlie improvement of

agriculture ; subject, however, to the restrictions of sec-

tions six to ten inclusive.

Sect. 5. Every such society shall annually, on or be-

fore the tenth day of January, make a full return of its

doings, signed by its president and secretary, to the sec-

retary of the board of agriculture, embracing a statement

of the expenditure of all money, specifying the nature of

the encouragement proposed by the society, the objects
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for which its premiums have been offered, and the persons

to whom they have been awarded, and including all re-

ports of committees and all statements of experiments

and cultivation regarded by the president and secretary

as worthy of publication, and with such general observa-

tions concerning the state of agriculture and manufactures

iu the commonwealth as it may deem useful.

. The return shall be marked iu such manner that the

passages deemed by such officers most worthy of public

notice, study, and application may be easily distinguished.

Sect. 6. A society which neglects in any year to com-

ply with the laws relating thereto, or with the regulations

of the board of agriculture, shall not be entitled to bounty

in the year next succeeding.

Sect. 7. Every society which receives said bounty

shall offer annually by way of premiums, or shall otherwise

apply for the encouragement or improvement of agricul-

ture or manufactures, a sum not less than the amount so

annually received, and shall offer such premiums for

agricultural experiments and in such manner as the state

board of agriculture requires.

Sect. 8. Every such society shall annually oft"er such

premiums and encouragement for the raising and pre-

serving of oaks and other forest trees as to it seems

proper and best adapted to perpetuate within the common-
wealth an adequate supply of ship timber.

Sect. 9. Every such society shall admit as members,

upon equal terms, citizens of every town in the county in

which it is located, and all premiums offered shall be sub-

ject to the competition of every citizen of such county.

Sect. 10. All money offered for premiums which is

not awarded or pai(i shall be put out at interest and added

to the capital stock of the society.

Sect. 11. The foregoing provisions, except the proviso

in section three authorizing the state board of agriculture

to withhold bounty, shall not, except by special enact-

ment, extend to an agricultural society incorporated for

any territory less than a county.

Sect. 12. Every society may by its officers define and

fix bounds of sufficient extent for the erection of its cattle

pens and yards, and for convenient passage ways to and

about the same, ou the days of its cattle shows and

exhibitions, and also for its ploughing matches and trials

of working oxen ; within which bounds no persons shall

Forfeiture of
bounty.
G. S. 66, § 6.

Premiums to
be offered by
societies, etc.

G. S. 66, § 7,

for trees for
ship timber.
G, S. 66, § 8.

All citizens of
county may
be members,

1861, 180, § 1.

Surplus to be
at interest.

G. S. 66, § 9.

To what
societies pro-
visions apply.
G. 8. 66, § 10.

1881, 285.

Cattle shows
regulated.
G. 8. 66, § 11.
6 Allen, 588.
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Penalty.
G. S.66, § 12.

Limit of
bounds.
G. S. 66, § 13.

6 Allen, 588.

Marshals to

be appointed;
to have
powers of
constables.
G. S. 66, § U.
6 Allen, 588.

Rules for
ascertaining
the amount of
premium
crops.
1862, 24, § 1.

Premiums for
experiments.
1881,285.

be permitted to enter or pass unless in conformity with

the regulations of the officers of the society.

Sect. 13. Whoever contrary to such regulations, and

after notice thereof, enters or passes within the bounds

so fixed, shall forfeit a sum not exceeding five dollars.

Sect. 14. The foregoing provisions shall not author-

ize a society to occupy or include within such bounds the

land of any person without his consent, nor to obstruct

travel on any public highway.

Sect. 15. The officers of each society may appoint a

suflicient number of suitable inhabitants of the county to

act as marshals at cattle shows and exhibitions, who shall

have the powers of constables in relation to the preserva-

tion of the public peace and the service and execution of

criminal process within the respective towns where such

shows and exhibitions are held, and such process may be

directed to them accordingly ; and they shall exercise

their office from twelve o'clock at noon of the day pre-

ceding the commencement of such shows and exhibitions

until twelve o'clock at noon of the day succeeding the

termination thereof, and no longer.

Sect. 16. The state board of agriculture may pre-

scribe rules and regulations to societies for uniform

modes of ascertaining the product of crops entered for

premium.

Sect, 17. Any agricultural society may offer and pay

premiums for experiments in the cultivation of crops or

in the raising of domestic animals for farm purposes, and

no regulation of the board of agriculture to the contrary

shall be valid.

Ten or more
persons may
become a
corporation.
Powers and
privileges.
G.S.66, § 17.

Associations for Encouraging Agriculture, etc.

Sect. 18. Ten or more persons in any county, city,

or town, who by agreement in writing associate for the

purpose of encouraging agriculture or horticulture, or for

improving and ornamenting the streets and public squares

of any city or town by planting and cultivating ornamen-

tal trees therein, may become a corporation by such name

as they assume therefor upon calling their first meeting

and organizing in the manner provided in sections twelve

and thirteen of chapter forty ; and shall thereupon during

the pleasure of the general court have for their purposes

all the rights, powers, and privileges given by sections

twelve to fifteen, inclusive, of said chapter, and may hold
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real and personal estate not exceeding ten thousand dol-

lars in value.

Farmers' Clubs.

Sect. 19. Farmers' clubs properly organized and Farmers'
L I J o ciuDB to re-

holding regular meetings shall, uiion application made ceive pubiica-
° ° » '111 lions, etc.

annually in November to the secretary of the state board g. s. go, § i8.

of agriculture, receive copies of its report and of its other

publications, in proportion to the number of their mem-
bers and to the applications so made. Every club receiv-

ing such copies shall annually in October make returns to

said secretary of its agricultural experiments and of the

reports of its committees.

Good Order at Fairs, etc.

Sect. 20. Any agricultural society or farmers' club

may establish such regulations, not repugnant to law, as

it may deem necessary and expedient for the preservation

of peace and good order or for the protection of its inter-

ests at its regular or annual meetings, shows, fairs, or

exhibitions, and shall cause at least five copies of such

regulations to be posted in as many public places on its

grounds not less than forty-eight hours before the time of

holding each meeting.

Sect. 21. No person during the time of holding a

cattle show, fair, or exhibition, or meeting of a farmers'

club, without the consent of the proper authorities having

charge of the same, shall establish within one-half mile of

the place of holding such show or meeting a tent, booth, or

vehicle of any kind for the purpose of vending any goods,

wares, merchandise, provisions, or refreshments. No
person shall engage in any gaming or horse-racing or

exhibit any show or pla}' during the regular or stated time

of holding any cattle show, agricultural fair, or meeting

of any farmers' club, or engage in pool-selling, at or

within half a mile of the place of holding the same : 2>^'o-

vided, that any person having his regular place of busi-

ness within such limits shall not be hereby required to

suspend his business.

Sect. 22. Whoever violates any provision of the pre-

ceding section, or a regulation established under section

twenty, shall forfeit for such offence a sum not exceeding

twenty dollars.

Societies, etc.,

may make
regulations
for preserva-
tion of peace
at fairs, etc.

1861, 127, § 1.

6 Allen, 588,

Booths, etc.,

for sale of
goods, not to
be established
within half
mile of cattle

shows, etc.,

without con-
sent.

Gaming,
horse-racing,
etc., prohib-
ited.
1861. 127, § 2.

1877, 149, § 1.

Penalty.
1861, 127, § 3.
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Mortgage or
sale of real
estate of in-

corporated
agricultural
societies.

P. 8. 114.

An Act concerning Real Estate owned by Certain Agricult-
ural Societies.

[Chap. 274, Acts of 1890.]

Section 1. No incorporated agricultural society which

has received or which may receive a bounty from the

treasury of the Commonwealth under the provisions of

chapter one hundred and fourteen of the Public Statutes

shall mortgage or sell the whole or any portion of its real

estate until authority for such sale or mortgage has been

granted by the affirmative vote of two-thirds of the mem-
bers of such society, present and voting at a meeting duly

called for that purpose, and the vote has been approved by

the State Board of Agriculture after due notice to parties

interested and a hearing thereon.

Sect. 2. This act shall take effect upon its passage.

Police officers

at agricultural
exhibitions,
etc.

An Act providing for the Assignment of Police OflBcers for
Special Service at Agricultural and Horticultural Ex-
hibitions.

[Chap. 180, Acts of 1892.]

On the application of the president of an incorporated

agricultural or horticultural society to the proper authori-

ties of a town or city in which an exhibition of such

society is to be held, said town or city authorities shall

assign for special service at such exhibition as many police

officers or constables as may be necessary to preserve the

peace and enforce the laws of the Commonwealth at such

exhibition.

Property and Persons exempted from Taxation.

[P. S., chap, n.]

Estate of Sect. 5. The following property and polls shall be
agricultural o i i j i

societies. exempted from taxation

:

......
G.S.§5, cl.9.

^
116 Mass. 189, Ninth, The estate, both real and personal, of incorporated
191.

7 7 1 I

agricultural societies.

Gamine: at
cattle shows,
musters, etc.

G.S.85, §9.

Of Gaming.

[P. S., chap. 99.]

Sect. 11. Whoever during or within twelve hours of

the time of holding a cattle-show, military muster, or

public gathering, within one mile of the place thereof,

practises or engages in any gambling or unlawful game,

shall forfeit for each offence a sum not exceeding twenty

dollars. If he is discovered in the act, he may be
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arrested by any sheriff, deputy-sheriff, constable, or

other civil officer, and lawfully detained, by imprison-

ment in jail or otherwise, not exceeding twenty-four

hours, until a complaint is made against him for the

offence.

Of the Suppression of Common Nuisances.

[P. S., chap. 101.]

Sect. 10. The mayor and aldermen or selectmen of Booths, etc.,
^ used for

any place, upon complaint made to them under oath that gamina, etc.,
*' -^

^ " near public

the complainant has reason to believe and does believe shows, etc.,

how removed.
that a booth, shed, or other temporary erection, situated G. s.s:, §i(>.

within one mile of a muster-field, cattle-show ground, or

other place of public gathering, is used and occupied for

the sale of spirituous or fermented liquor, or for the pur-

pose of gaming, may, if they consider the complaint well

founded, order the owner or occupant thereof to vacate

and close the same forthwith. If the owner or occupant

refuses or neglects so lo do, the mayor and aldermen or

selectmen may forthwith abate such booth, shed, or erec-

tion as a nuisance, and pull down or otherwise destroy

the same in any manner they choose, or through the

agency of any force, civil or military.

Of Offences against Public Policy.

[P. S., chap. 209.]

Sect. 11. All racing, running, trotting, or pacing of Racing, etc.,

.

o 1 o declared un-

a horse or other animal of the horse kind for a bet or lawful.

wager of money or other valuable thing, or for a purse or

stake, made within this State, except trials of the speed

of horses for premiums offered by legally constituted

agricultural societies, is declared to be unlawful ; and

any person engaged in such racing, running, trotting, or

pacing, for any such bet or wager, purse or stake, or

aiding or abetting the same, shall be punished by fine Penalty.

not exceeding one thousand dollars, or imprisonment in ,^;?-}.^''§ ^•
'^ ' •• i860, 61

.

the jail not exceeding one year, or by both such fine and 102, Mass. 405.

imprisonment.
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BY-LAWS OF THE MASSACHUSETTS STATE
BOARD OF AGRICULTURE.

•Officers and
Committees,
how consti-

Officers, how
elected.

Special
committees.

CHAPTER I.

Officers.

Article 1. The officers of the Massachusetts State

Board of Agriculture shall be a president, two vice-presi-

dents, a secretary, and eight standing committees ; said

committees to consist of five members each, except the

executive committee, which shall consist of seven mem-
bers, and be composed of the chairmen of the seven other

committees. The eight standing committees shall be :
—

1. An executive committee.

2. A committee on agricultural societies.

3. A committee on domestic animals and sanitation.

4. A committee on gypsy moth, insects and birds.

5. A committee on dairy bureau and agricultural prod-

ucts,

6.

7.

A committee on agricultural college and education.

A committee on experiments and station work.

8. A committee on forestry, roads, and roadside im-

provements.

Art. 2. The Governor of the Commonwealth shall be

ex-officio president of the Board. The vice-presidents and

secretary shall be elected annually by ballot. The stand-

ing committees shall be appointed by the chair at the an-

nual meeting, with approval of the Board, except that the

committee on dairy bureau and agricultural products

shall include the three members designated by the Gov-

ernor, as provided in chapter 412 of the Acts of 1891,

and the committee on experiments and station work shall

include the two members of the Board of Control of the

State Experiment Station elected by the Board of Agri-

culture, as provided by chapter 333 of the Acts of 1888.

Art. 3. The secretary of the Board shall be an ex-

officio member of each standing committee. Special com-

mittees may be chosen from time to time, as the Board

may deem expedient.
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CHAPTER II.

Specialists.

Article 1 . The Board shall also elect annually, by Duties of

ballot, six specialists, to wit: a chemist, a veterinarian, how'pafd!'

an entomologist, an ornithologist, an engineer, a botanist

and a pomologist. These specialists shall consider such

matters as may be referred to them from time to time and

report to the Board or to some committee thereof, and

shall be paid for their services out of any funds available

for such work, either per diem or at such rate as may be

agreed upon with the secretary of the Board. They shall

also be expected to attend, without pay, the public winter

meeting of the Board, and also the annual meeting, and

take part therein, but they shall not be entitled to a vote

except in the case of the chemist, who by law is made a

member of the Board.

CHAPTER III.

Duties of Officers and Committees.

Article 1. The officers of this Board are charged Duties of

, , , , • 1 1 , . 1 T -1 officers.

With the duties and entitled to the rights and privileges

which belong by general consent and parliamentary cus-

tom to their respective offices.

Art. 2. The president or one of the vice-presidents

shall preside at all meetings of the Board.

The Secretary.

Art. 3. The secretary of the Board shall keep the Duties of

records of all meetings of the Board, and as full an

abstract of the returns of the agricultural societies as may
be deemed useful. He shall have the custody and care of

all books, documents, and papers relating to matters

which may come within the jurisdiction of the Board of

Agriculture, and shall keep the same properly filed and

indexed. He shall keep a full and accurate account of all

moneys which may be placed at the disposal of the

Board of Agriculture, also of bounties and other moneys

which may be expended under its direction or in its behalf.

He " shall furnish to the secretary of each agricultural

society from time to time such printed forms and blanks

as may be deemed necessary to secure uniform and re-

liable statistics," and any other information that may be

^called for by the Board. He shall annually, on or before

secretary.
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Duties of sec-
retary con-
tinued.

Attend insti-

tutes.

Prepare
papers, etc.

Librarian
and curator.

the first Wednesday in January, with the approval of the

Board, submit to the General Court such parts of his

annual report as contain recommendations and suggestions

for legislation in the interests of agriculture, and shall in

each year cause to be made and published with his full

report, in a volume for distribution, as full an abstract of

the doings of the Board and of the returns of the agri-

cultural societies as he may deem useful, which volume,

to be known as the " Agriculture of Massachusetts,"

shall be completed, printed, presented to the General

Court, and distributed as soon as possible after the annual

meeting of the Board. (See Public Statutes, chapter

20, sections 7, 8 and 9, and chapter 144, Acts of 1893.)

The secretary shall, as opportunity offers, attend insti-

tutes, agricultural fairs, and other meetings in the inter-

ests of the agriculture of the State, or he may delegate

this work, if his time will not permit, to agents, as pro-

vided for in chapter 20, section 10, of the Public

Statutes.

The secretary or his assistants shall also prepare sub-

jects for discussions at institutes and public meetings, and

shall collate and tabulate, from time to time, such infor-

mation as may be of service to the State.

The secretary shall appoint one of his clerks librarian

and curator, who shall act under his directions.

Duties of
executive
committee.

Powers not
otherwise
delegated.

The Executive Committee.

Art. 4. All matters relating to the general welfare of

the Board or the agriculture of the State, as well as all

legislative measures, shall be referred to this committee.

It shall have general oversight of all moneys expended by

the Board or under its direction, or taken in trust or

donated to it, as well as of all accounts and records of

the Board ; it shall also have general oversight of the

editing and printing of the annual report and all other

publications of the Board, and shall have all the powers

of the Board not otherwise delegated until the next meet-

ing of the Board, and shall report to the Board at the

aonual meeting.

The Committee on Agricultural Societies.

Art. 5. All matters relating to the exhibitions ofDuties of
committee on
agricultural agricultural societies, the fixing of the dates of the same,
societies.

~ 70
the appointment of inspectors, the making of regulations
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governing the exhibitions, and the approval of premium

lists, shall be referred to this committee, who shall con-

sider the same and report to the Board.

The Committee on Domestic Animals and Sanitation.

Art. 6. All matters relatins; to domestic animals and Duties of
'

'-' committee

the sanitation of farms and farm buildings shall be referred on domestic
^

_
animals and

to this committee, who shall consider the same from time sanitation,

to time, and report to the Board.

The Committee on Gypsy Moth, Insects and Birds.

Art. 7. It shall be charged with the duties of the Duties of

gypsy moth committee, as provided for in chapter 210 gypsy moth,

of the Acts of 1891. All matters relating to birds and birds,

insects shall be referred to this committee, who shall re-

port to the Board from time to time.

The Committee on Dairy Bureau and Agricultural

Products.

Art. 8. All matters relating to products of the farm Duties of

.
committee on

or the dairy shall be referred to tins committee, who shall dairy bureau

report to the Board from time to time. (See chapter I., cultural

,. , n V products.
article 2.)

The Committee on Agricultural College and

Education.

Art. 9. All matters relating to agricultural education. Duties of

lectures, the providing for institutes and public meetings agricultural

of the Board, shall be referred to this committee, who education,

shall have general oversight of the work, under the direc-

tion of the Board. This committee shall also be charged

with the duties of the Board as Overseers of the Massa-

chusetts Agricultural College, as provided for in chapter

20, section 5, of the Public Statutes. They shall visit the

college from time to time, to inspect the property, observe

the methods, extent, and character of the instruction there

given, attend the commencement exercises and examina-

tions, and make report of their doings and observations to

the Board, with any suggestions and recommendations

they may deem proper, as prescribed by the Governor and

Council, May 12, 188G, and recorded in "Agriculture of

Massachusetts," 1888, page 396.
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Duties of
committee on
experiments
and station

work.

The Committee on Experiments and Station "Work.

Art. 10. All matters relating to experiments or the

Experiment Station of the State shall be referred to this

committee, who shall report to the Board from time to

time. (See chapter I., article 2.)

Duties of
committee on
forestry,
roads and
roadside
improve-
ments..

The Committee on Forestry", Roads and Roadside

Improvements.

Art. 11. This committee shall be charged with the

duties of the Board of Forestry, under chapter 255 of the

Acts of 1882 ; and all matters relating to forest fires, the

preservation of forests, reforestation and reservation of

public lands for the culture of forest trees, also all matters

relating to roads and roadside improvements, shall be

refeiTed to this committee, who shall consider the- same

from time to time, and report to the Board.

Duties of
inspectors

Filling of
vacancies.

Badges.

Inspectors.

Art. 12. The Board shall delegate members, who
shall be known as inspectors, to visit each year the

exhibitions held by the different agricultural societies

w^hich draw State bounty. Each inspector shall visit the

society to which he may be assigned, observe the methods,

character, and extent of its exhibition, inspect the prop-

erty of the society, and make report, with suggestions

and recommendations concerning the societ3^ to the

secretary of the Board, who shall submit each report to

the committee on agricultural societies, and who shall

also send such reports to the secretary of each society for

publication in the local paper or the annual report of said

society. If such inspector be unable to fill the appoint-

ment, he may exchange with any other inspector ; but,

in case he cannot make such exchange, he shall season-

ably notify the secretary, who shall appoint a substitute.

If no inspector appears at the exhibition of a society, it

shall be the duty of the delegate from that society to

make report to the secretary of the Board, in the same

form as is required of the inspector.

Art. 13. Members of the Board, when attending to

their duties on the Board or as inspectors of the societies,

shall be provided with a badge to be worn wliile in the

performance of their duties.
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CHAPTER IV.

Meetings of the Boaud.

Article 1. The Board shall meet at the State House,

in the office of the State Board of Agriculture, or at the

Agricultural College, as provided for in chapter 20, sec-

tion 3, of the Public Statutes, at least once in each year,

and as much oftener as may be deemed expedient. The

annual business meeting shall begin on the Tuesday pre-

ceding the first Wednesday in February, this meeting to

be known as the annual meeting. New members shall

take their seats on the morning of the second day, after

which officers for the ensuing year shall be chosen.

There shall also be held an annual public winter meeting

of the Board for lectures and discussions at such place in

the Commonwealth as the Board may designate, begin-

ning on the first Tuesday in December.

Art. 2. Special meetings may be called at any time

by the secretary, with the consent of the executive com-

mittee, or at the written request of seven members of the

Board. Such request shall be made to the secretary,

who shall thereupon give notice of the same, stating

therein the object for which the meeting is called.

Art. 3. Notice of all meetings of the Board shall be

given by the secretary in writing, by mail, to each mem-
ber thereof, at least seven days prior to the date of

meeting. The secretary shall also give due notice of

committee meetings to members of the respective com-

mittees.

CHAPTER V.

Regular
meetings.

Annual
meeting.

Public
winter
meeting.

Special
meetings.

Notice of
meetings.

Adbiission op Delegates and Compensation of Offi-

cers AND Members of the Board.

Article 1 . The credentials of members of the Board Credentials of
delegates.

shall be examined by the executive committee on the first

day of the annual meeting ; and the new delegates whose

credentials are satisfactory shall be admitted to the annual

meeting on the second day, at the morning session of the

Board, at which time their term of office shall begin.

Art. 2. " No member of the Board shall receive

compensation from the Commonwealth except for personal

expenses when engaged in the duties of the Board," as

provided for in chapter 20, section 3, of the Public

Statutes.

Compensa-
tion.
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Art. 3. The term of office of the secretary of the

Board shall be for one year, begiuning with the first of

July following the election. The compensation of the

secretary is $2,500 per year, and at the same rate for any

part of a year, as provided for in chapter 184 of the Acts

of 1883.

Art. 4. The compensation of the first clerk is $1,600,

as provided for in chapter 143, Acts of 1892 ; and the

compensation of the assistant clerk is $1,200, as provided

for in chapter 130, Acts of 1893.

Quorum of
Board and
committees.

CHAPTER VI.

Quorum.

Article 1. At all meetings of the Board eighteen

members shall constitute a quorum for business. At all

meetings of the executive committee four members shall

constitute a quorum. At all meetings of other standing

committees three members shall constitute a quorum.

CHAPTER VII.

Amendments
and notice of
meetings.

Amendments.

Article 1. These by-laws may be changed or

amended, and additional by-laws may be adopted, at any

annual meeting of the Board, or at any regularly called

meeting, provided notice has been given in writing to each

member at least seven days before such meeting, such

notice to be issued by the secretary of the Board, stating

the change or changes proposed.

Order of
business.

CHAPTER VIII.

Order of Business.

Article 1. The business of the Board shall be con-

ducted in accordance with rules used by deliberative

bodies, and shall be transacted substantially in the fol-

lowing order ; but the election of officers, appointment of

standing committees, and introduction of new business

shall not take place until after the admission of new

members :
—

1. Reading of the call of the meeting.

2. Calling of the roll of delegates at each session.

3. Reading of the report of the last meeting.
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4. Report of executive committee on credentials of

members.

5. Appointment of special committees.

6. Report of the secretary.

7. Reports of committees.

8. Reports of inspectors and agents.

9. Any unfinished business.

10. Election of officers.

11. The reading of papers.

12. New business.

13. Appointment of standing committees.

14. Assignment of inspectors.

15. Adjournment.



450 BOARD OF AGRICULTURE. [Pub. Doc.

RULES AND RECOMMENDATIONS FOR THE
AGRICULTURAL SOCIETIES WHICH DRAW

STATE BOUNTY.

Amount of
bounty, how
predicated.

Financial
returns.

The following rules and recommendations are founded

upon the Public Statutes, chapter 114, section 6, which

reads as follows :
—

A society which neglects in any year to comply with the

laws relating thereto, or with the regulations of the Board of

Agriculture, shall not be entitled to bounty in the year next

succeeding.

Rule 1 . Every incorporated agricultural society which

was entitled to bounty from the Commonwealth before

the twenty-fifth day of May in the year 1866, and any

agricultural society which is the only one incorporated

within the limits of the county, and every other such

society made competent by special enactment, whose

exhibition grounds and buildings are not within twelve

miles of any other society drawing bounty, may receive

annually, in the month of October, a bounty of $200

from the State for Si,000 raised by contribution of

individuals and put out at interest on public or private

security, or invested in real estate for its use and accom-

modation, as capital, and it may draw an additional sum
of $200 for each $1,000 so invested ; but in no case shall

a society draw more than $600 as bounty in one year,

nor more than it has paid out in the previous year for

premiums. (See Public Statutes, chapter 114, sections

1, 7 and 11 ; also Acts of 1890, chapter 297.)

Rule 2. The president and treasurer of each incorpo-

rated society claiming bounty must specify under oath the

sum so contributed and put at interest or invested, and

then held so invested or well secured as a capital stock,

and also such other returns of their financial affairs as the

Board of Agriculture may require on a blank to be fur-
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nished by the secretary of the said Board to the treasurer

of such societies. This statement shall be filed annually,

on or before the tenth day of January, in the office of

the secretary of the Board of Agriculture. (See Public

Statutes, chapter 114, section 2 ; also Acts of 1891, chap-

ter 124.)

Rule 3. No incorporated agricultural society which Mortgage or
* ^ sale or real

has received or which may receive State bounty shall sell or estate,

moi'tgage the whole or any part of its real estate without

an affirmative vote of two-thirds of the members of such

society present and voting at a meeting duly called for

that purpose ; and the vote must afterward be approved

by the State Board of Agriculture, after due notice to

parties interested and a hearing thereon. (See Acts of

1890, chapter 274, section 1.)

Rule 4. " The amount of money to which a society is Amount of
bounty.

entitled for any year shall be ascertained by the certificate

last filed by it with the secretary of the Board ; but a

society shall not receive bounty in any year if the State

Board of Agriculture, having first given such society full

opportunity to be heard in relation to its financial affairs

and general management, so determines by a two-thirds

vote of the whole number of its members present at its

annual meeting." And, in the event of the Board with-

holding the bounty from any society, theT secretary of the

Board must notify the Treasurer of the Commonwealth on

or before the first day of September in such year. (See

Public Statutes, chapter 114, section 3.)

Rule 5. Each society shall annually make a return of Premium
^ '' returns.

its doings, " embracing a statement of the expenditure of

all money, specifying the nature of the encouragement

proposed by the society, the objects for which its premiums

have been offered, and the persons to loliom they have been

awarded" together with a statement of which premiums

have been paid from the State bounty. This statement

shall be signed by its president and secretary, and filed

with the secretary of the State Board of Agriculture on

or before the tenth day of January. (See Public Statutes,

chapter 114, section 5.)

Rule 6. No part of the State bounty shall be paid in Residentaof
State.

premiums to any persons who are not residents of the

State.

Rule 7. All moneys paid in premiums to parties not

residents of the State shall not be considered in predi-
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eating the amount of State bounty the society shall re-

ceive.

Rule 8. Each society drawing bounty shall adopt the

scale of points established by the Board of Agriculture in

the awarding of premiums on live stock, vegetables, and

fruits, to the end that there shall be uniform modes
throughout the State. (See Public Statutes, chapter 114,

section 16.)

Rule 9. In judging all live stock, fruit, and vegeta-

bles, each society shall employ an expert or experts.

These expert judges shall be instructed to appoint a time

for listening to appeals and of giving the reasons for their

decisions, if called for ; but their decisions shall be final.

Rule 10. No society receiving a bounty of the State

shall bestow any premiums or gratuities on grade or na-

tive bulls.

Rule 11. All livestock entered for exhibition shall

be kept on the grounds until 3 o'clock in the afternoon of

the first day.

Rule 12. All societies receiving the bounty of the

State shall be required, immediately after the awards of

the several committees are made, to cause to be attached

to each animal or article to which a first premium has

been awarded a blue ribbon or card, with " First Pre-

mium " printed thereon ; and to each animal or article to

which a. second premium has been awarded, a red ribbon

or card, with " Second Premium" printed thereon; and

to each animal or article to which a third premium has

been awarded, a white ribbon or card, with " Third Pre-

mium" printed thereon, — to the end that a uniform prac-

tice may be followed by all the societies.

Rule 13. In drawing tests of cattle, horses or mules

or in speed tests of horses, no excessive whipping or other

abuse of animals shall be allowed. In drawing tests with

the drag each team shall not be allowed to exceed three

trials and not to exceed five minutes, after the team is

properly hitched to the load, shall be allowed for any one

trial.

Rule 14. In awarding prizes for bread, butter and

cheese, cooked, preserved and canned fruits and vege-

tables, field crops, and experiments, a written statement

must accompany each entry, setting forth how each was

prepared, the crop raised, or the experiment conducted;

in short, giving a brief history of the same.



No. 4.] EULES OF THE BOARD. 453

Rule 15. The following is established as the standard '^/'f'^*"'o crops.

by which crops shall be estimated by weight by the several

societies : Indian corn, in the cob as taken from the field,

shall be rated as 80 pounds to a bushel ; a bushel of Indian

corn, shelled and dry, shall be 56 pounds ; a bushel of rye,

56 pounds ; a bushel of barley, 48 pounds ; a bushel of

buckwheat, 48 pounds ; a bushel of oats, 32 pounds ; a

bushel of wheat, 60 pounds ; a bushel of potatoes, 60

pounds ; a bushel of carrots, 55 pounds ; a bushel of

onions, 52 pounds ; a bushel of sugar beets, 60 pounds ; a

bushel of mangel-wurzels, 60 pouuds ; a bushel of ruta-

bagas, 60 pounds ; a bushel of parsnips, 45 pounds ; a

bushel of common or English turnips, 50 pounds ; a

bushel of white beans, 60 pounds ; a bushel of peas, 60

pounds.

Rule 16. Each agricultural society receiving the bounty FarmerB*° J » J
institutes.

of the Commonwealth shall hold within its limits not less

than three farmers' institutes each calendar year ; and the

Board shall render all the assistance in its power to make

such institutes interesting and profitable. The secretary

of the Board shall also attend these institutes, so far as is

compatible with the duties of his otHce ; and he shall pro-

vide lectures for the institutes, so far as the appropriation

for this object will warrant. But he shall not be author-

ized to pay more than one lecturer for each institute.

Each society may hold more than three institutes, if it so

desires ; and the secretary of each society shall be required

to certif}^ to the holding of each institute, on blanks fur-

nished by the secretary of the Board.

Rule 17. Each society must print in its transactions List of

the names of the officers for each year succeeding their

election, and once in three years the list of its members,

with their post-office addresses.

RECOMMENDATIONS OF THE BOARD.

1. The societies of the State drawing bounty are hereby state pre.

notified that it will be permissible for them to offer a part
™*""^*

or all of the State bounty as special or State premiums, to

be awarded on cards bearing the coat-of-arms of the State,

which the secretary of the Board will furnish on request

;

and it is recommended and hoped that the societies, so far

as they are able, will try this plan with some or all of the

classes to which the State bounty is applicable.
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2. The Board recommends that all live stock entered

for exhibition be kept on the grounds through the entire

exhibition.

3. The Board recommends that the various societies in

the nomenclature of fruits at their exhibitions and in their

publications conform to the catalogue of the American

Pomological Society.

4. The Board recommends and earnestly requests that

each agricultural society, at its annual meeting, fix the

dates at which it will hold the several institutes required

under Rule 16, and the subjects it desires to have dis-

cussed, and as soon as possible notify the secretary of the

Board if it desires assistance in the procuring of lecturers.

Dates for
holding fairs.

Agricultural Exhibitions.

The time for holding the fairs of the agricultural socie-

ties receiving bounty from the State of Massachusetts

shall be as follows :
—

Amesbury and Salisbury, fourth Tuesday after the fii'st Monday
in September.

Attleborough, fifth Tuesday after the first Monday in Sep-

tember,

Barnstable County, second Tuesday after the first Monday in

September.

Berkshire, second Tuesday after the first Monday in Sep-

tember.

Blaekstone Valley, fourth Tuesday after the first Monday in

September.

Bristol County, fourth Tuesday after the first Monday in Sep-

tember.

Deerfield Valley, second Thursday after the first Monday in

Speteraber.

Eastern Hampden, third Tuesday after the first Monday in

September.

Essex, third Tuesday after the first Mondaj^ in September.

Franklin County, third Thursday after the first Monday in

September.

Hampden, third Thursday after the first Monday in Sep-

tember.

Hampshire, fourth Tuesday after the first Monday in Sep-

tember.

Hampshire, Franklin and Hamj^den, third Tuesday after the

first Monday in September.

Highland, first Wednesday after the first Monday in Sep-

tember.

Hillside, fourth Tuesday after the first Monday in September.
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Hingham, fourth Tuesday after the first Monday in September.

Hoosac Valley, third Tuesday after the first IMonday in Sep-

tember.

Housatonic, fourth Wednesday after the first Monday in Sep-

tember.

Marshfield, second Wednesday after the first Monday in Sei?-

tembei'.

Martha's Vineyard, third Tuesday after the first Monday in

September.

Massachusetts Horticultural, fifth Tuesday after the first Mon-
day in Sei^tember.

Middlesex North, second Thursday after the first Monday in

September.

Middlesex South, second Tuesday after the first Monday in

September.

Nantucket, first Wednesday after the first Monday in Sep-

temlser.

Oxford, third Tuesday after the first Monday in September.

Plymouth County, third Wednesday after the first Monday in

September.

Spencer, third Thursday after the first Monday in September.

Union, second Wednesday after the first Monday in September.

Weymouth, fourth Thursday after the first Monday in Sep-

tember.

Worcester, first Tuesday after the first Monday in September.

Worcester East, second Thursday after the first Monday in

September.

Worcester North, third Tuesday after the first Monday in

Septemlier.

Worcester North-west, fifth Tuesday after the first Monday in

September.

Worcester South, second Thursday after the first Monday in

September.

Worcester County West, fourth Thursday after the first Mon-
day in September.
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Apple, insect enemies of the, and tlieir destruction, 164.

Apple orchards, fertilizers for, 173.

Apple orchards, locations for, 162, 174, 180.

Apple trees, pruning of, 179.

Apple trees, spraying of, 176, 178.

Apple trade, statistics of the, 163.

Apples, thinning of, 177.

Apples, varieties of, desirable, 163, 179, 182, 189.

Armour Institute in Chicago, aim of the, 140.

Attleborough Agricultural Association, returns of the, 306.

Attorney-General, opinion of, concerning standing of certain agricultural

societies, 14.

Auscultation of the chest in examination of cattle, 225.

Bacilli, tubercle, concerning, 231.

Baldwin apple, importance and value of the, 182, 188.

Bancroft, Wm., essay by, on the pleasures of farming, 371.

Barns and stables, construction and ventilation of, 57, 84.

Barns and stables, lighting of, 59.

Barnstable County Agricultural Society, returns of the, 307.

Bay State Agricultural Society, returns of the, 307.

Berkshire Agricultural Society, returns of the, 308.

Black-knot on the plum, concerning the, 168.

Blackstone Valley Agricultural Society, returns of the, 309.

Blight, pear, concerning the, 167.

Blinders on horses, use of, 120.

Bone, ground, use of, in reseeding grass land, 36.

Boston milk inspector, co-operation of the Dairy Bureau with the, 239.

Box stalls for horses, objections to, 116.

Brewers' grain, dry, for feeding horses, 125.

Bristol County Agricultural Society, returns of the, 309.

Burlap bands in gypsy moth work, use of, 266, 270, 281.

Butchers and tuberculosis, connection between certain, 210.

Butter exhibition at Great Barrington, concerning the, 245.

Butter, how oleomargarine is sold for, 242.

By-laws of the Board of Agriculture, 442.

Cattle affected with tuberculosis, concerning the paying of an indemnity

for, 207.

Cattle, auscultation of the chest in the examination of, 225.

Cattle Commissioners, Board of, annual repoi't of the, 197.

Cattle Commissioners, Board of, annual report of the, abstract of, to be

printed in report of the Board of Agriculture, 434.

Cattle Commissioners, Board of, efforts by, to prevent the spread of tuber-

culosis, 197.

Cattle Commissioners, Board of, instructions by, to inspectors, 198.

Cattle Commissioners, Board of, laws relating to the powers and duties

of, 214, 219.

Cattle Commissioners, Board of, roster of the, 402.

Cattle, dairy, the handling and feeding of, lecture on, by W. D. Hoard, 53.

Cattle, tuberculosis in, causes of, 221.

Cattle, tuberculosis in, cough in, 230.
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Cattle, tuberculosis in, diagnosis of, 229.

Cattle, tuberculosis in, paper on, by Chas. P. Lyman, F.R.C.V.S., 221.

Cattle, tuberculosis in, spread of, law to more efl'ectually prevent the, 218.

Cattle, tuberculosis in, symptoms of, 222.

Cattle, tuberculosis in, temperature in, 230.

Cattle, tuberculosis in, treatment of, 233.

Checkrein, concerning the use of the, 120.

Cherry, cultivation and varieties of the, 169.

Chicago, Armour Institute in, aim of the, 140.

Climate on fruit trees, effect of, 182.

Clipping of horses, concerning the, 117.

Clover for horses, value of, 125.

Codling moth, spraying to destroy the, 178.

College, Massachusetts Agricultural, concerning the work of the, 141, 148.

College, Massachusetts Agricultural, report to Legislature of Boai'd of

Agriculture acting as overseers of the, 352.

College, Massachusetts Agricultural, trustees and officers of the, 401.

Committee, system of awarding prizes, objections to the, 92.

Congress, Farmers', at Savannah, Ga., report on, by Hon. Daniel Needham,

414.

Corn ensilage, raising of, with fertilizers, 34.

Corn meal, feeding of, 78.

Cotton-seed meal, feeding of, to milch cows, 74, 77.

Court, Supreme, State, milk decisions of the, 255.

Court, Supreme, State, oleomargarine decisions of the, 250.

Cow stall, view of a new, 82.

Cows, dairy, driving of, to and from the pasture, 55.

Cows, dairy, exercise of, 61.

Cows, dairy, fastening of, in the stable, 60.

Cows, dairy, fastening of, in the stable, Hoard's system of, 81.

Cows, dairy, feeding of, 62.

Cows, dairy, handling of, 53.

Cows, dairy, individuality of, 64.

Cows, dairy, shelter of, 56, 57.

Cows, dairy, stanchions for, objections to, 60, 84.

Cows, dairy, water for, warming of, 61, 76.

Cows, milch, feeding of cotton-seed meal to, 74, 77.

Cranberry culture, essay on, by Edmund Hersey, 365.

Cream, milk and, tests of, 247.

Cribbing of horses, cause of, 123.

Crops, moisture for, importance of supply of, 38.

Crops with commercial fertilizers, growing of, 38, 46.

Crops with commercial fertilizers, raising of, lecture on the, by S. I.

Parker, 28.

Curculio, plum, concerning the, and methods of destroying, 168, 179.

Currant, cultivation and varieties of the, 171.

Cushman, Elbridge, essay by, on the restoration of exhausted farms by
practical methods, 383.

Dairy Bureau, State, act to provide for the protection of dairy products

and to establish a, 423.

Dairy Bureau, State, act providing compensation for members of the, 426.
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Dairy Bureau, State, annual I'eport of the, to the Legislature, 238.

Dairy Bureau, State, co-operation of, with the Boston milk inspector, 239.

Dairy Bureau, State, detective and court work of the, 240.

Dairy Bureau, State, financial statement of the, 261.

Dairy Bureau, State, officers aud members of the, 400.

Dairy cattle. ^See Cattle and Cows.

Dairy education, concerning, C6.

Deerfleld Valley Agricultural Society, returns of the, 310.

Delegates to agricultural exhibitions, assignment of, 346.

Directory of agricultural and similar organizations, 397.

Docking of horses, concerning the practice of, 118.

Eastern Hampden Agricultural Society, returns of the, 311.

Education, dairy, concerning, 66.

Education, definitions of, 133.

Education for the agricultural and other industrial classes, lecture on,

by Prof. Geo. F. Mills, 129.

Education, importance of, 129.

Education in Massachusetts, beginnings of, 129.

Ensilage corn, raising of, with fertilizers, 34.

Entomologist of gypsy moth committee, report of Prof. C. H. Fernald as,

295.

Essex Agricultural Society, returns of the, 312.

Executive Committee of the Board of Agriculture, minutes of meetings

of, 3.

Exhibitions, agricultural. See Agricultural.

Experiment Station, State Agricultural, act to establish a, 431.

Experiment Station, State Agricultural, act relating to the annual i-eport

of the, 432.

Experiment Station, State Agricultural, Board of Control and officers of,

402.

Experts, relative to the employment of, by societies, 4, 452.

Fairs, good order at, statutes relating to, 439.

Farmers' clubs, officers of, 405.

Farmers' clubs, statute relating to, 439.

Farmers' Congress at Savannah, Ga., report on the, by Hon. Daniel Need-

ham, 414.

Farmers' institutes, relative to the holding of, 7, 453, 454.

Farming, the pleasures of, essay on, by Wm. Bancroft, 371.

Farms, abandoned, act to authorize the State Board of Agriculture to col-

lect and circulate information relating to, 426.

Farms, exhausted, the restoration of, by practical methods, essay on, by

Elbridge Cushman, 383.

Feeding of balanced rations, 62, 75.

Feeding of corn meal, 78.

Feeding of cotton-seed meal, 74, 77.

Feeding of cows, 62.

Feeding of dairy cattle, the handling and, lecture on, by W. D. Hoard, 53.

Feeding of horses, 116, 126.

Fernald, Prof. C. H.. report by, as entomologist of the gypsy moth com-

mittee, 295.
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Fertilizer for peach orcliards, 187.

Fertilizei's, commercial, I'aising crops with, lecture on, by S. I. Pai'ker, 28.

Fertilizers, commercial, crops with, growing of, 38, 46.

Fertilizers, commercial, for apple orchards, 173.

Fertilizers, commercial, for grass, communication on, by Dr. Jabez Fisher,

41.

Fertilizers, commercial, for grass, sowing of, 40, 42, 50.

Fertilizers, commercial, home mixing of, 49.

Fertilizers, commercial, raising of hay with, 30.

Fertilizei's, commercial, raising of rye with, 34, 51.

Fertilizers, commercial, for vegetables, use of, 42.

Fertilizei's, commercial, in market gardening, use of, 37.

Fertilizers, commercial, vs. stable manure, 38, 44.

Fever, milk, prevention of, 58.

Fisher, Dr. Jabez, communication by, on use of fertilizers for grass, 41.

Fly, horn, concerning the, 56, 71, 73.

Food, green, vs. dry, 79.

Food, effect of, on manure, 45.

Forbush, E. H., report by, as field director of the gypsy moth committee,

281.

Forest reservations, public, concerning protection of, 340.

Forests, act authorizing towns and cities to provide for the preservation

and reproduction of, 430.

Fowler, C. F., essay by, on tobacco culture, 354.

Franklin County Agricultural Society, returns of, 313.

Fruit culture, importance of, 161.

Fruit growing, lecture on, by E. W. Wood, 161.

Fruit growing in Massachusetts, opportunities for and possibilities of, 171.

Fruit, thinning of, 175, 177.

Fruit trees, effect of climate on, 182.

Fruit trees, spraying of, 175, 177.

Gaming, statutes relating to, 440, 441.

Glanders, concerning the presence of, 213.

Grain, dry brewers', for feeding horses, 125.

Grange, State, officers of the, 408.

Granges, Pomona, district and subordinate, officers of, 409.

Grape, cultivation and varieties of the, 171.

Grass, fertilizers for, and their application, 40, 42, 50.

Grass land, use of ground bone in reseeding, 36.

Great Barrington, butter exhibition at, concerning the, 245.

Great Barrington, public winter meeting of the Board of Agriculture at, 23.

Great Barrington, special meeting of the Board of Agriculture at, 11.

Green manuring, concerning the practice of, 38.

Green vs. dry food, 79.

Gypsy moth, act to provide against depredations by the insect known as

the Ocneria dispar or, 427.

Gypsy moth, distribution of, means of preventing extended, 283.

Gypsy moth, eggs of the, are scattered, how the, 292.

Gypsy moth, eggs of the, destroying of, by chemicals, 281.

Gypsy moth, exterminated, why the, has not been, 291.

Gypsy moth extermination, difficulty and expense of, 291.
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Gj'psy moth extermination, estimated length of time and cost of, 300.

Gypsy moth extermination, history of worli of, 265.

Gypsy motli extermination, metliods of, 281.

Gypsy moth extermination, use of bnrlap bands in, 2G6, 270, 281.

Gypsy motli extermination, use of insecticides in, 282, 296.

Gypsy moth extermination, use of parasites in, 297.

Gypsy motli extermination, use of raupenleim or insect lime in, 281.

Gypsy moth, ravages of the, statements relative to, 27-1.

Gypsy moth, region infested by the, inspection of towns outside the, 283.

Gypsy moth worlv, plan of, for 189'1, 269.

Gypsy moth work, results of, in 1893, 285.

Gypsy moth work, sums appropriated and expended in, 299.

Gypsy moth committee, annual report of the, 263.

Gypsy moth committee, entomologist of the, report of the, by Prof. C. H.

Fernald, 295.

Gypsy moth committee, field director of the, report of the, by E. H. For-

bush, 281.

Gypsy moth committee, financial report of the, 273.

Gypsy moth committee, report by, under order of the House of Represent-

atives, 298.

Hampden Agricultural Society, returns of the, 314.

Hampshire Agricultural Society, returns of the, 315.

Hampshire, Franklin and Hampden Agricultural Society, retui'ns of the,

315.

Hampton, Va., institute at, concerning the, 141.

Harvard University, concerning the founding of, 130, 138.

Hay, raising of, by means of commercial fertilizers, 30.

Heaves in horses, 127.

Hersey, Edmund, essay by, on cranberry culture, 365.

Highland Agricultural Society, returns of the, 316.

Highways, act relative to preserving ornamental and shade trees on the, 429.

Hillside Agricultural Society, returns of the, 317.

Hingham Agricultural and Horticultural Society, returns of the, 318.

Hoard, W. D., lecture by, on the handling and feeding of dairy cattle, 53.

Hoard's system of fastening cows in the stable, 81.

Hoosac Valley Agricultural Society, returns of the, 319.

Housatonic Agricultural Society, returns of the, 319.

Horn fiy, concerning the, 56, 71.

Horn fly, description of the, 73.

Horse overreaching, cause of a, 107, 124.

Horse racing, statutes relating to, 441.

Horse, scoring of a, 105.

Horse, the, lecture on, by Hon. John E. Russell, 115.

Horses, age of, 120.

Horses, blinders and checkrein on, use of, 120.

Horses, box-stalls for, objections to, 116.

Horses, clipping of, 117.

Horses, clover for, value of, 125.

Horses, color of, 119.

Horses, cribbing and weaving of, 123.

Horses, docking of, 118.
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Horses, dry brewers' grain for feeding, 125.

Horses, feeding of, 116, 126.

Horses, heaves in, 127.

Horses, mane of, 118.

Horses, measuring of , 119.

Horses, Perclieron, concerning, 122.

Horses, shoeing of, 122, 124.

Horses, teeth of, 121.

Horses, watering of, 117.

Horticultural societies. See Societies.

Husbandry, Patrons of, officers of, 408.

Individuality of dairy cows, concerning the, 64.

Industrial classes, education for the agricultural and other, lecture on, by

Prof. Geo. F. Mills, 129.

Insect enemies of the apple, 164.

Insecticide, Paris green as an, 178, 183.

Insecticides, use of, in extermination of the gypsy moth, 282, 296.

Inspectors, instructions by Board of Cattle Commissioners to, 198.

Institutes, farmers', relative to the holding of, 7, 453, 454.

Japan plum, concerning the, 179.

Judging animals by scale of points, lecture on, by Dr. Geo. M. Twitchell,

90.

Judging by scale of points, 3, 186.

Kerosene oil as a preventive of the liorn fly, 71.

Law of sequence, the, 53.

Laws relating to the agricultural and horticultural societies, 435.

Laws relating to the Board of Agriculture, 421.

Laws relating to tlie Cattle Commissioners, 214, 219.

Laws relating to the Dairy Bureau, 423, 426.

Laws relating to the State Agricultural Experiment Station, 431.

Legislation, oleomargarine, need of further, 242.

Lyman, Dr. Chas. P., paper by, on tuberculosis in cattle, 221.

Mane of horses, concerning the, 118.

Manual training in schools, 136.

Manure, food on, eflect of, 45.

Manure, stable, analysis of, 45.

Manure, stable, economy of the use of, 29.

Manure, stable, fertilizers vs., 38, 44.

Manure, water in, amount of, 46.

Manuring, green, concerning the practice of, 38.

Market gardening, use of fertilizers in, 37.

Marshfleld Agricultural and Horticultural Society, returns of the, 320.

Martha's Vineyard Agricultural Society, returns of the, 321.

Massachusetts, education in, beginnings of, 129.

Massachusetts, fruit growing in, opportunities for and possibilities of, 171.

Massachusetts Agricultural College. See College.

Massachusetts Agricultural Experiment Station. See Experiment Station.

Massachusetts Horticultural Society, returns of the, 322.

Massachusetts Institute of Technology, aim of the, 139.
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Massachusetts Society for Promoting Agriculture, returns of tlie, 323.

Meal, corn, feeding of, 78.

Meal, cotton-seed, feeding of, to milch cows, 74, 77.

Middlesex Agricultural Society, returns of the, 323.

Middlesex North Agricultural Society, returns of the, 323.

Middlesex South Agricultural Society, returns of the, 324.

Milch cows, feeding of cotton-seed meal to, 74, 77.

Military training, importance of, 155.

Milk and cream, tests of, 247.

Milk, composition of, 62.

Milk decisions of the State Supreme Court, 255.

Milk fever, prevention of, 58.

Milk inspector, Boston, co-operation of, with Dairy Bureau, 239.

Milk, production of, effect of exposure and storms on the, 68, 70.

Milk standard, concerning the, 249.

Mills, Prof. Geo. F., lectui'e by, on education for the agricultural and other

industrial classes, 129.

Moisture for crops, importance of supply of, 38.

Nantucket Agricultural Society, returns of the, 325.

Needham, Hon. Daniel, report by, on the Farmers' Congress at Savannah,

Ga., 414.

Nuisances, common, statutes relating to the suppression of, 441.

Nursery bought trees, concerning, 189.

Ocneria dispar. See Gypsy moth.

Oleomargarine, concerning the anti-color law, 240.

Oleomargarine decisions of the State Supreme Court, 250.

Oleomargarine, detective and court work of Dairy Bureau in relation to,

240.

Oleomargarine is sold for butter, how, 242.

Oleomargarine legislation, need of further, 242.

Orchards, apple, fertilizers for, 173.

Orchards, apple, locations for, 162, 174, 180.

Orchards, peach, fertilizer for, 187.

Oxford Agricultural Society, returns of the, 325.

Overreaching, cause of a horse, 107, 124.

Parasites of the gypsy moth, concerning the, 297.

Paris green as an insecticide, 178, 183.

Parker, S. I., lecture by, on raising crops with commercial fertilizers, 28.

Pasture, driving cows to and from the, 55.

Pasture, importance of good, 54.

Peach culture, and desirable varieties of the peach, 167, 168, 186.

Peach orchards, fertilizer for, 187.

Peach yellows, concerning, 168.

Pear blight, concerning, 167.

Pear, cultivation of the, 164.

Pear on quince stock, grafting of the, 165.

Pear, varieties of the, desirable, 166.

Percheron horses, concerning, 122.

Plaster in the stable, use of, 87.
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Plum, black-knot ou the, concerning- the, 168.

Plum, cultivation of the, 168.

Plum curculio, concerning the, 108, 170.

Plum, Japan, concerning the, 179.

Plum, varieties of the, desii-able, 169.

Plymouth County Agricultural Society, returns of the, 326.

Poem by Dr. Geo. M. Tvvitchell, 104.

Points, scale of, judging animals by, lecture on, by Dr. Geo. M. Twitchell,

90.

Points, scale of, judging by, 3, 180.

Police officers for special service at agricultural and horticultural exhi-

bitions, act providing for the assignment of, 440.

Printing and distribution of certain reports and pu])lic documents, laws

concerning the, 433.

Prizes, objections to the committee system of awarding, 92.

Quince, cultivation and varieties of the, 169.

Quince stock, grafting the pear on the, 105.

Rales or rattles, concerning, 228.

Rations, balanced, feeding of, 62, 75.

Raupeuleira or insect lime, use of, 281.

Real estate owned by certain agricultural societies exempt from taxation
;

also act relating to, 440.

Representatives, House of, order of, relative to work of the gypsy moth

committee, 298.

Resolutions of the Board of Agriculture on the death of Mr. J. M. W.
Yerrinton, 18.

Resolutions of the Board of Agriculture relative to protecting public

forest reservations, 340.

Rowley, J. H., address of welcome by, before the Board of Agriculture at

Great Barrington, 23.

Russell, John E., lecture by, on the horse, 115.

Russet apples, varieties of, 189.

Rye with commercial fertilizers, raising of, 34, 51.

Scale of points, judging animals by, lecture on, l)y Dr. Geo. M. Twitchell,

90.

Scale of points, judging by, 3, 180.

Scoring of a horse, the, 105.

Seedlings, growing of, 191.

Sequence, the law of, 53.

Schools, high, establishment of, 135.

Schools, manual training in, 136.

Shoeing of horses, concerning the, 122, 124.

Societies, agricultural, certain, standing of, 3, 11.

Societies, agricultural, property of, exempt from taxation, 440.

Societies, agricultural, real estate owned by certain, act relating to, 440.

Societies, agricultural, recommendations of the Board of Agriculture for

the, 453.

Societies, agricultural, returns of the, 305.

Societies, agricultural, returns of the, summary of, 335.
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Societies, agricultural, rules of the Board of Agriculture for the, 450.

Societies, agricultural, to employ experts, 4, 452.

Societies, agricultural and horticultural, officers of, 403.

Societies, agricultural and horticultural, laws relating to, 435.

Society, agricultural, exists, purposes for which an, 94.

Spencer Farmers' and Mechanics' Association, returns of the, 327.

Spraying to destroy the codling moth, 178.

Stable, fastening of cows in the, 60, 81.

Sta'ble, land plaster in the, use of, 87.

Stable manure, analj'sis of, 45.

Stable manure, economy of the use of, 29.

Stable manure, fertilizers vs., 38, 44.

Stables, barns and, construction of, 57.

Stables, barns and, lighting of, 59.

Stables, ventilation of, 57, 84.

Stall, cow, view of a new, 82.

Stallions, confinement of, 124.

Stalls, box, for horses, objections to, 116.

Stanchions for cows, objections to, 60, 84.

Statistics, board of supervisors of, concerning a, 433.

Strawberries, cultivation and marketing of, 170.

Strawberries, desirable varieties of, 171.

Summer, shelter of cows in the, 56.

Supreme Court, State, milk decisions of the, 255.

Supreme Court, State, oleomargarine decisions of the, 250.

Taxation, property of agricultural societies exempt from, 440.

Taxation, unequal, concerning, 153.

Technology, Massachusetts Institute of, aim of the, 139.

Teeth of horses, concerning the, 121.

Tobacco culture, essay on, by C. F. Fowler, 354.

Trees, apple, pruning and spraying of, 176, 178, 179.

Trees, fruit, eifect of climate on, 182.

Trees, fruit, home-grown vs. foreign-grown, 191.

Trees, fruit, nursery bought, concerning, 189.

Ti'ees, fruit, spraying of, 175, 177.

Trees, ornamental and shade, on the highways, law relative to preserving

of, 429.

Tubercle, bacilli, concerning, 231.

Tuberculosis, butchers and, connection between certain, 210.

Tuberculosis, cattle afiected with, concerning the paying of an indemnity

for, 207.

Tuberculosis in cattle, causes of, 221.

Tuberculosis in cattle, cough in, 230.

Tuberculosis in cattle, diagnosis of, 229.

Tuberculosis in cattle, paper on, by Chas. P. Lyman, F.R.C.V.S., 221.

Tuberculosis in cattle, spread of, law to more eflectuall}^ prevent the, 218.

Tuberculosis in cattle, spreading of, action by the Cattle Commissioners

to prevent the, 197.

Tuberculosis in cattle, symptoms of, 222.

Tuberculosis in cattle, temperature in, 230.

Tuberculosis in cattle, treatment of, 233.
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Tvvltcliell, Dr. Geo. M., lecture by, on judging animals by scale of points, 90.

Twitcliell, Dr. Geo. M., poem by, 104.

Union Agricultural and Horticultural Society, returns of the, 328.

Vegetables, use of fertilizers for, 42.

Ventilation of stables, how secured, 57, 84.

View of new cow stall, 82.

Water for cows, warming of, 61, 7G.

Water in manure, amount of, 4G.

Watering of horses, 117.

Weaving of horses, 123.

Weymouth Agricultural and Industrial Society, returns of the, 329.

Winter, shelter of cows in, 57.

AVood, E. W., lecture by, on fruit growing, 161.

Worcester Agricultural Society, returns of the, 330.

Worcester County West Agricultural Society, returns of the, 334.

Worcester East Agricultural Society, returns of the, 331.

Worcester North Agricultural Society, returns of the, 331.

Worcester North-west Agricultural Society, returns of the, 332.

Worcester South Agricultural Society, returns of the, 333.

Yellows, peach, concerning, 168.

Yerrinton, J. M. W., resolutions by the Board of Agriculture on the

death of, IS.
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ELEVENTH ANNUAL EEPORT OF THE DIRECTOR

OF THE

MASSACHUSETTS STATE AGRICULTURAL
EXPERIMENT STATION,

AMHERST, MASS.

To the Honorable Board of Control.

Gentlemen :— The work carried on at the State Agri-

cultural Experiment Station during the past year compares

favorably with that of the preceding year. The various

lines of investigation presented for your consideration and

indorsement at the different meetings of the Board have been

folloAved up to the full extent of the resources at my dis-

posal. The results obtained in some cases cannot fail to l)e

of more than ordinary interest to the farmers of our State,

while in others more time is needed for observation to draw

reliable conclusions from the results thus far secured.

The recent additions and improvements in the outfit of the

feeding department have aided materially in the investigation

of more intricate questions of animal nutrition. The eco-

nomical production of milk, beef, mutton, veal and pork has

received serious attention. New concentrated feed stuffs, as

well as coarse fodder articles raised upon the station grounds

and new to our section of the country, have been practi-

cally tested, to ascertain their relative economical value as

compared with current modes of feeding. The digestil)ility

of various concentrated feed stuffs has been carefully tested

b}^ Dr, J. B. Lindsey in a series of trials with sheep. Ex-

periments for ascertaining the relative economy of feeding

skim-milk to young pigs and calves raised for the meat

market have been instituted. A detailed account of these

experiments will be found farther on under the following

headings :
—
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Part I.

On Feeding Experiments.

I. Feeding experiments with milch cows (two)

.

1. General feeding experiments with milch cows :
—

Grain feed : Buffalo gluten feed, wheat bran and cotton-

seed meal.

Coarse feed : English hay, corn stover, and com and soja-

bean ensilage.

2. Summer feeding experiments with milch cows :
—

Grain feed : Buffalo gluten feed, new-process linseed meal,

wheat bran and cotton-seed meal.

Coarse feed : rowen, green fodder corn and green vetch and

oats.

3. Creamery record of the station for 1892 and 1893.

II. Feeding experiments with steers.

III. Feeding experiments with lambs.

IV. Feeding experiments with pigs (two)

.

V. Feeding experiments with calves.

VI. Digestion experiments with sheep.

VII. F'eeding experiments with horses.

The past season was not quite as favorable for the conduct-

ing of field experiments as some preceding years have been.

A serious drought at the close of the growing period affected

the results in a number of cases. Many of the results

obtained ma}^ however, he considered satisfactory. The

following lines of investigation have been carried on in the

field.

Part II.

On Field Experiments.

1. Field experiments to ascertain the effect of the exclusion of

every form of nitrogen-containing manurial matter from

the fertilizer applied for the production of a grain crop

(oats) on its yield per acre (Field A).

2. Field experiments with prominent varieties of grasses and

grass mixtures under fairly corresponding circumstances

and with different varieties on potatoes (Field B)

.

3. Field experiments regarding the effect of different combin-a-

tions of commercial fertilizers on the yield of some promi-

nent garden crops (Field C)

.

4. Observations regarding the adaptation of a variety of more or

less reputed fodder plants new to our section of the country

(Field D).
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0. Field experiments with different commercial phosphates, to

study the economy of using the cheaper natural phosphates

or the more costly acidulated phosphates (Field F).

6. Field experiments to show the effect of barn-yard manure on

the yield of corn (Field G).

7. Field experiments to determine the effect of various fertilizer

mixtures on leguminous and grain crops (East Field)

.

8. Observations on permanent grass lands,— meadows.

9. lieport on general farm work.

10. On special fertilization with refei'ence to some prominent in-

dustrial crops, fruits and garden vegetables.

The recently increased facilities for chemical analysis have

been tested to their full capacity, as may be seen from the

foUowino- enumeration of examinations called for :
—

Fertilizers, official, „ . 214

Fertilizers, sent on, 50

Fertilizers, for station, ....... 24

Fodders, sent on, 32

Fodders, for station, 31

Wood ashes, 108

Milk, for station, 295

Milk, sent on, 26

Cream, 46

Skim-milk, 24

Buttermilk, 8

Water, 93

Miscellaneous, 32

The entire work carried on in the chemical department will

be found in subsequent pages under the following heads :
—

Part III.

Special Work in the Chemical Laboratory.

I. Communication on commercial fertilizers :
—

1. General introduction.

2. State laws for the regulation of the trade in commercial

fertilizers.

3. List of licensed manufacturers and dealers from May 1,

1893, to May 1, 1894 (52).

4. Analyses of licensed fertilizers (214).

5. Analyses of commercial fertilizers and manurial substances

sent on for examination (169).

6. Miscellaneous analyses (7).

7. Miscellaneous fodder analyses (45)

.
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II. Analyses of milk sent on for examination (26).

HI. Analyses of water sent on for examination (93).

IV. Compilation of analyses made at Amherst, Mass., of agri-

cnltural chemicals and refuse materials used for fertilizing

purposes.

V. Compilation of analyses made at Amherst, Mass., of fodder

articles, fruits, sugar-producing plants, dairy products, etc.

VI. Table of the digestibility of American feed stuffs.

The meteorological observations for local purposes have

been continued, and the results reported to the authorities

in Boston and Washington. The periodical publications of

the work accomplished at the station have been continued,

seven bulletins having lieen issued during the year, treat-

ing mainly of analyses of fertilizers, feed stuffs, etc. The

interest in these publications has manifested itself by a

steady increase of applications from within the State as well

as other parts of the country.

The general condition of some of the buildinijs of the

experiment station is such that in the interest of good

economy serious attention for more extensive re})airs seems

advisable at this time. As the existing financial resources

do not warrant the expenditures in that direction, I recom-

mend the application for suitable appropriation by the State

Leo-islature to meet these wants.

I feel it my pleasant duty to express to you my particular

satisfaction for the assistance I have received from all parties

engaged with me in the work accomplished during the past

year. Thanking you for your kind support in the perform-

ance of the duties assigned me, I am,

Yours very respectfully,

C. A. GOESSMANN,
Director of the Massachusetts State Agricultural Experiment Station.



PART I.

FEEDING EXPERIMENTS.
BY J. B. LINDSEY.

I. Feeding Experiments with Milch Coavs (two),

II. Feeding Experiments with Steers.

III. Feeding Experiments with Lambs.

ly. Feeding Experiments with Pigs (two).

V. Feeding Experiments with Calves.

VI. Digestion Experiments with Sheep.

VII. Feeding Experiments with Horses.
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GrEITERAL In^TROD UCTION.

The feeding experiments described in this report have been

conducted with a view to answering many of the practical

questions asked by the farmers of Massachusetts. Several

of them are a continuation of those published in previous

reports, while others have been started to answer questions

of importance to the farming community. They are divided

as follows :
—

/. Feeding Exjyeriments with Milch Coios.

The principal objects of these experiments have been :
—

1. To ascertain the comparative value of diiferent kinds

of coarse fodders upon the economical production of milk

and cream.

2. To notice the effects of these foods, if any, upon the

composition of the milk and cream.

Many other facts are also brought out in the experiment,

as, for example, the number of quarts of milk required to

produce a space of cream, etc.

The general object of all the experiments with milch cows

has been to find those methods of feeding best suited to

produce milk and cream at the minimum cost, and to do

this by raising a greater variety of coarse fodder articles

upon the farm, and supplementing these fodders with con-

centrated feed stuffs.

//. Feeding Experiments with Steers.

These experiments have been in progress for several years,

with these objects in view :
—

1. To ascertain those fodder rations that would produce

the greatest growth for the least outlay of money.
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2. To find out what it actually costs to produce bocf in

Massachusetts.

3. To compare the relative merits of soiling vs. pasture

for ii'i'owing stock durins; the summer months.

///. deeding Experimenffi with Lamhs ( Winter),

The objects sought have been :
—

1. To find the cost of producing live weight under a

rational system of feeding.

2. To find out if ensilage could be substituted to a con-

siderable extent for rowen in the coarse fodder rations.

IV. Feeding Experiments with Pigs.

Objects :
—

1. To ascertain the value of Buffalo gluten feed and corn

meal when fed in connection with skim-milk.

2. The cost of producing pork.

V. Feeding Experiments with Calves.

Objects :
—

1. To ascertain whether it is more profitable to feed

skim-milk to growing calves or to pigs.

2. To find the rate of growth when calves are fed on

skim-milk alone, and when fed on skim-milk and grain.

In all the five experiments thus far mentioned, especial at-

tention is called to the value of the manure produced in con-

nection with a rational system of general farm management.

Upon the character of the food fed depends not only the

quantity of milk, beef, pork or nuitton produced, l)ut also

the value of the manure obtained.

VI. Digestion Experiments with Sheep.

The object of these experiments has been to inquire into

the digestibility of English mixed hay and of the new con-
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centrated feed stuffs, such as Buffalo gluten feed, the new

and old process linseed meals, etc.

VII. Feeding Experiments with Horses.

This section contains facts in relation to the feeding of

four horses at the station during several years past

(1888-93).

Farmers are especially requested to address the station if

questions arise relating to the experiments herein described,

or if any information is desired concerning any problem in

stock feeding. Any information at the command of the

station will be cheerfully given.

J. B. LINDSEY.
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I.

FEEDING EXPERIMENTS WITH MILCH COWS
(TWO).

1. General Feeding Experiments avitii Milch Cows.

October, 1892, to July, 1893.

[Grain feed: Buffalo gluten feed, wheat bran and cotton-seed meal; coarse feed:

English hay, corn stover and corn and soja-bean ensilage.]

Objects of the Experiment.

1. To study the comparative feeding effects of English

hay, corn stover and corn and soja-bean ensilage upon the

cost, quantity and quality of the milk produced.

2. The comparative feeding value of rowen vs. hay of

peas and oats.

Attention is also called to the value of the manurial ingre-

dients in the feed consumed, and to the value of the manure

produced l)y the different rations fed : also the quality of the

milk produced during the different feeding periods.

History of Cows.
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It will be observed that only two of the cows, viz., Gem
and Florence, were retained during the entire experiment,

several having been dropped, owing to a too advanced stage

of milking, and new milch cows put in their places. The

records of all the cows on trial are, however, presented, as

they furnish data from which to judge of the comparative

feeding effects of the several varieties of fodder.

Desci'iption of Fodder Articles.

The grain feed remained constant throughout the entire

experiment, and consisted of Buffalo gluten feed, wheat

bran and cotton-seed meal. The chemical and mechanical

condition was good.

The coarse feed consisted of good hay of mixed grasses,

rowen (second cut of grass lands), well-cured hay of peas

and oats, corn stover, corn and soja-bean ensilage and

o-lobe mano-olds.

The ensilage was made from '
' Pride of the North " corn

and a late variety of soja liean, cut up into pieces several

inches in lenoth. The corn was cut for ensila2;e when the

kernels had begun to glaze. The soja bean was a late

variety which failed to blossom. When cut it measured

three and one-half feet in height.

Silo No. 1 contained equal weight parts of corn and soja

bean, while silo No. 2 contained two parts of soja bean to

one part of corn. These ensilages are called res})ectively

corn and soja-bean ensilage and soja-bean and corn ensilage.

The silos were filled rapidly, and treated as described in

previous reports. Silo No. 1 was nuich larger, and con-

tained several times as much ensilage as No. 2.

The corn stover was obtained from the same variety of

corn as that put into the silo, and is the tield-cured })lant

remaining after the fully matured ears have l)een removed.

It was cut into short lengths before being fed. The hay of

peas and oats was the portion that remained over from the

summer green feeding, and was cut when in late 1)lossom

and dried.

The following tables contain the analyses of the various

o;rains and coarse fodders, together with their fertilizing

value obtainable after they have passed through the animal,

i. e., in the manure.
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Analyses of Fine Feed used.

Fodder Analyses.
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Analyses of Coarse Fodder Articles used.
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The arain ration remained constant during- the entire ex-

periment, and consisted of three pounds each of wheat bran,

Bufialo ffluten feed and cotton-seed meal. One-half the

grain was fed at the time of milking in the morning, together

with one-half of the coarse fodder ; and the other half, together

with the remainder of the coarse fodder, at the time of milk-

ino- in the afternoon, about five o'clock.

The animals were watered twice each day, al)out two

hours after feeding.

The amount of coarse fodder fed depended upon the in-

dividual appetite of the diflerent animals. Hay constituted

the entire coarse feed in the first feeding period, and

amounted to fifteen pounds per day. In the second period

fifteen pounds of globe mangolds were added. The corn

stover consumed in the third period amounted to from twelve

to fourteen pounds daily. When first fed the animals con-

sumed somewhat more, luit the amount gradually decreased

to twelve to fourteen pounds, which can be regarded as the

average daily consumption. During the fourth and fifth

periods the hay feed was limited to four pounds daily, while

the ensilage was fed ad libitum. This generally amounted

to from forty to sixty pounds per day, with fifty pounds as a

fair average. During the sixth period the hay of peas and

oats consumed varied from fourteen to sixteen pounds daily,

and the rowen in the seventh period, from sixteen to eighteen

pounds per day.

For more details see the record of each cow.

Local 3farket Cost, per Ton, of the Various Articles of Fodder.

Wheat bran, $19 00

Buffalo gluten feed, 20 00

Cotton-seed meal, 28 00

Hay, 15 00

Rowen, 15 00

Hay of peas and oats, 15 00

Com stover, . , 5 00

Corn and soja-bean ensilage, 2 75

Sqja-bean and corn ensilage, 2 75

Globe mangolds, 4 00

The commercial value of the various fodder rations about

to be described is based upon the above-stated market cost.
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Average ComposUion of the Daily Fodder Rations used during the

Seven Successive Feeding Periods {1892-1893),

3 pounds wheat bran equal 4 quarts.

3 pounds Buffalo gluten feed equal 3 quarts.

3 pounds cotton-seed meal equal 2 quarts.

I.
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Average Composition oj the Daily Fodder Rations— Concluded.

VII.

Jime 27 to July 6.

Wheat bran, 3 lbs.

Buffiilo gluten feed 3 "

Cotton-seed meal, 3 •'

Eowen 18 "

Nutritive ratio, 1 : 4.51.

Total cost 28.55 cts.

Manurial value obtainable, 10.48 "

Net cost 13.07 "

Summary of Co.st of the Average Daily Fodder Rations.

[Cents.]

Total Cost.
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cost of these articles in the open markets. When the ex})eri-

ment was in operation this amounted to 15 cents per pound

for nitrogen, 5^ cents per pound for phosphoric acid and 4J-

cents per pound for potash. The net cost of a ration is that

cost remainino; after the value of the manure has l)een de-

ducted from the total cost. It is to be observed that the

vahie of the manure, i.e., its content of nitrogen, phosphoric

acid and potash, depends entirely upon the character of the

fodder articles fed. Thus, if the feed consists of corn meal

and hay, each of which articles have an obtainable manurial

value of about $5 per ton, the value of the manure will be

consideral)ly inferior to one where cotton-seed meal with an

obtainable manurial value of about $20 per ton or wheat bran

with an obtainable manurial value of $10 per ton are fed.

All the concentrated feed stuffs, such as linseed meal,

cotton-seed meal, gluten meal, gluten feed and wheat bran,

have a very high percentage of nitrogen, which greatly

increases the value of the manure produced by the animal.
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Qiiantiti/ (ind Cost of Milk produced per Day— Continued.
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mai'ket value of this fodder the average cost of producing

one quart of milk, in case of" three cows, was lowest in this

period, namely, 1.76 cents.

4. In feeding period IV. (corn and soja-bean ensilage),

where cows Gem, Lucy and Florence are considered, it will

be observed that the ensilage caused a marked increase in the

yield of milk from Gem, and not a very great decrease in the

case of the other two cows. These results, together with the

fact that the period lasted seventy-five days, during which

time the cows would naturally shrink some in their yield, in-

dicates that the corn and soja-bean ensilage was instrumen-

tal in stimulating the flow of milk. This period produced

milk, in case of five cows whose average yield was 10.5

quarts per day, at 1.84 cents per quart, which may be con-

sidered fairly low.

5. In comparing the merits of rowen and the hay of peas

and oats, it will be observed that there is no great difference

in the results. The yield of milk was slightly increased by

the rowen over the peas and oats, but rather more rowen was

consumed, making the cost per quart of milk a trifle higher.

It can be stated, however, that hay of well-cured peas and

oats compares very favorably with a good quality of rowen

for milk production.

6

.

That the cost of milk per quart depends upon the abso-

lute yield is also worthy of notice. It is noticeable that

when the cows yield but 4 to 5 quarts of milk per day the

total cost of this milk is 3^ to 4 cents per quart ; and when 6

quarts are produced the cost is about 3 cents per quart. This

fact has been previously emphasized in the reports of the

station, namely, that a cow ceases to be profitable when she

yields but 6 quarts or less per day. If the farmer, therefore,

would make milk production profitable it is of the utmost im-

portance that he should select cows that are capable of giving

large and continuous yields of milk. A herd of cows in

which the average yield is but 7 to 8 quarts cannot be a very

profitable one,
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At the beginning of the experiment, samples of the milk

were taken daily, but it Avas finally decided to make a com-

posite sample of three days' milk (Monday, Tuesday and

Wednesday) of each week, lielieving that in this way a

better knowledge of the composition of the milk produced

by the various cows could be ol)tained.

Did the Coarse Fodders Influence the Quality of the Milk 9

By the quality of the milk the percentages of total solids

and of fat are referred to. A close study of the analyses of

the milk in the various periods leads to the conclusion that

the different coarse fodders exerted no decided influence

upon the com})osition of the milk. There were variations

from week to week, both in the percentage of total solids

and of fat, but no marked change is noticed in any one par-

ticular period, and the slight variations that do occur should

without doubt be attributed to the condition of the animal,

and the consequent influence upon the secretion, rather than

to any particular influence due to the feed consumed.

General Conclusions.

This experiment confirms others made at the station, and

points out the economy of raising and feeding a greater

variety of coarse fodder articles, substituting them for the

high-priced hay.

Corn and soja-bean ensilage has proved itself to be fully

equal if not superior to hay in producing a yield of milk, with-

out aflecting the quality and at the same time decreasing the

absolute cost. This ration produced milk at less than two

cents per quart.

Roots, while they are beneficial to the health of the ani-

mals, especially those fed upon dry fodder, cannot l)e fed to

any extent economically, because of the increased cost of the

milk produced.

Hay of peas and oats proved itself to be nearly or quite

equal to a good quality of rowen for milk production.

The different coarse fodders have not influenced the com-
position of the milk to any noticeable extent.
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2. Summer Feeding Experiments with Milch Cows.

July, 1892, to September, 1892.

[Coarse fodder articles : rowen, green vetch and oats and green corn fodder

;

grain feed ; wheat bran, Buffalo gluten feed, cotton-seed meal and new process lin-

seed meal.]

Object of the Experwient.

This experiment had for its object the studying of the

comparative vahie of three distinct fodder rations on the

economical production of milk and cream during tlie summer

season.

The first ration consisted of green vetch and oats ad libi-

tum,, four pounds of rowen and three pounds each of wheat

bran, Buffalo gluten feed and cotton-seed meal.

The second ration consisted of rowen ad libitum and three

pounds each of wheat bran, Buflalo gluten feed and new-

process linseed meal.

The third ration consisted of four pounds of rowen, all the

corn fodder the animal could eat, and three pounds each of

wheat bran, Bufialo gluten feed and new-process linseed

meal.

The vetch and oats were cut when in bloom, and the corn

fodder when the kernels were beginning to glaze.

Four pounds of rowen were fed daily in connection with

the green fodder. The daily consumption of green fodder

was governed by the individual appetite of the animals, and

usually decreased with the advancing stage of growth of the

fodder plant. The feeding of the green crops ceased as soon

as they neared maturity, and they were then cut and made

into hay, or, in the case of corn fodder, placed in the silo.

The cows were grades of various description, and the gen-

eral management of the experiment was the same as in the

one immediately preceding.
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History of Cows.

Namk of Cow.
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Fertilizing Constituents.

[Nitrogen 17^ cents, phosphoric acid 5 cents, potassium oxide 5J cents, per pound.]

Fkrtilizer Analyses.
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Summary of Cost of the Average Daily Fodder Rations.

[Cents.]
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Results of the Experiment.

There is a gradual decline in the yield of milk in case of

four out of the six cows, owing to a rather advanced period

of lactation. Nevertheless, it is to be observed that all

three rations produced a very fair yield of milk, but the cost

of the same diflers. The average cost per quart for the six

cows in the second feeding period, where rowen was the

coarse feed, was 2.60 cents. In the first feeding period,

where green vetch and oats was the chief coarse fodder, the

average cost in case of five cows was 2.19 cents per quart;

while in the third period, where green fodder corn was the

chief coarse fodder, the average cost for the six cows was

2.30 cents per quart. In case, therefore, of feeding periods

I. and III., milk is produced at an average price of 2^ cents

per quart, which is fairly low, considering the advanced

period of lactation of three of the cows. In feeding period

II., on the other hand, the milk cost 2.60 cents per quart,

which shows that other cheaper coarse fodders must be sub-

stituted for the costly hay in order to produce milk at a

minimum cost.

As far as the efiect of feed upon the quality of the milk is

concerned, there appears to be no distinct steady increase or

decrease in composition. Variations are noticeable, gener-

ally slight ones, from week to week in the composition of

each cow's milk. In one or two cases these dififerences are

quite marked, being as high as one per cent, in case of fat

;

but it is plainly evident that such variations are brought

about by the condition of the animal, and not by particular

influence of the feed.

The results in previous years, with soja-bean, Southern

cow-pea, serradella, green rye and peas and oats have already

been published. They point out clearly the fact that a well-

regulated system of feeding the dairy stock during the sum-

mer is necessary in order to secure the most satisfactory

results.
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3. Creamery Record of the Station for 1892 and
1893.

The cost of feed consumed is based on the market prices

stated below. The valuation of the whole milk is taken at

three cents per quart.

Local Marlxet Cost ]}er Ton of the Various Articles of Fodder
used.

Wheat bran, .

Buti'alo gluten feed,

Cotton-seed meal, .

New-process linseed meal.
Hay, ....
Rowen, ....
Corn fodder (green),

Corn stover, .

Corn and soja-bean ensilage,

Soja-bean and corn ensilage,

Serradella and Hungarian grass ensilage.

Hay of peas and oats.

Hay of vetch and oats, .

Vetch and oats (green).

Buckwheat (green),

Vetch (green),

Globe mangolds, .

Fertilizing Constituents.

[Nitrogen 17^ cents, phosphoric acid 5 cents, potassium oxide 5^ cents, per pound.]
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Fertilizing Constituents of Cream.

[Average Analysis.]
Per Cent.

Moisture at 100° C, 72.00-74.00

Nitrogen ( 171 cents per pound), 0.54

Phosphoric acid (5 cents per pound), . . . . . 0.17

Potassium oxide (5 1 cents per pound), . . . . 0.12

The monthly value placed upon the cream is the price paid

for the same by the local creamery. The financial statement

is based on the local cost of feed, and does not take into con-

sideration interest on investment or cost of labor involved.

The results here presented are stated under the following

separate headings :
—

1. Statement of articles of fodder used.

2. Record of average quality of milk and fodder rations.

3. Value of cream at creamery basis of valuation.

4. Cost of skim-milk on the basis of three cents per quart for

whole milk.

5. "What the creamery records show.

6. Analyses of cream and butter fat.
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3. Value of Cream at Creamery Basis of Valuation.
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4. Co>it of Skim-milk on tJie Basis of Three Cents per Quart for

WJioIe Milk.
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3. The average monthly percentage of total solids varied

in 1892 from 12.30 to 13.75, with an average of 13.12; in

1893, from 13.64 to 14.01, with an average of 13.82.

4. The relation of fat to solids not fat in 1892 was

1 : 2.29, while in 1893 it was 1 : 1.99.

5. The total cost of feed for one quart of cream amounted

in 1892 to 13.84 cents and in 1893 to 12.36 cents.

6. The net cost of feed for one quart of cream amounted

in 1892 to 6.21 cents and in 1893 to 4.00 cents.

7. The value received for one space of cream varied in

1892 from 3.10 to 4.20 cents, with an average of 3.78; in

1893, from 3.50 to 4.25, with an average of 3.91 cents ; which

amounted per quart (average) in 1892 to 12.85 cents, and

in 1893 to 13.29 cents.

8. The numl)er of quarts of milk required to produce one

space of cream in 1892 was 1.81 and in 1893 1.85; or 6.16

quarts of whole milk to produce one quart of cream in 1892,

and 6.29 quarts of whole milk to produceone quart of cream

in 1893.

9. The net cost of feed per quart of cream averaged in

1892 6.21 cents and in 1893 4.00 cents. Received per quart

of cream in 1892 12.85 cents and in 1893 13.34 cents,

thereby securing a profit of 6.64 cents per quart in 1892 and

9.34 cents in 1893.

For further details concerning results in preceding years,

see ninth annual report, pages 76 to 82, and tenth annual

report, pages 48 to 55.

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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6', Creamery Becord, 1892-93.— Analyses of Cream and Butter

Fat.
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6. Creamery Record^ 1893. — Anahjsefi of Cream and Butter Fat.
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II.

FOURTH FEEDING EXPERIMENT WITH STEERS.

1892-93.

General Description.

The experiment here described is a continuation of those

published in our previous reports.

Two grades Shorthorn steers, yearlings, weighing about

six hundred pounds each, were used in the experiment.

They w^ere quite thin when first received, and cost 3.5 cents

per pound of live weight?

The coarse foods fed were raised upon the station grounds,

and consisted principally of corn ensilage, corn stover, hay,

green rye and a small quantity of 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 l)een removed.

The grains used were either equal weight parts of wdieat

bran and Chicago maize feed or wheat bran and Buflalo

gluten 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, between

five and six o'clock in the mornino- and at five in the after-

noon, one-half of the food being given at each time.

Two distinct feeding periods are described, namely, the

first winter and spring seasons and the autumn and second

winter seasons.

Objects of the Experiment.

The objects of the experiment were threefold :
—

/. To ascertain, if-possible, those rations, i. e., combina-

tions offood, that would j)roduce the largest growth for the

least outlay of money.
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//. To securefacts relating to the actual cost of heef 'pro-

duction in Massachusetts under existing local conditions.

III. To compare the relative merits and cost of pasture

vs. soiling during the summer season.

1. Feeding Record of First Winter and Spring

Seasons.

Dec. 1, 1891, to Jane 12, 1892.

[Coarse fodders : hay, corn ensilage, corn stover, green rye, turnips, mangolds

and sugar beets
;
grains : wheat bran, Chicago maize feed and Buffalo gluten feed.]

Local Market Cost, per Ton, of the Various Articles of Fodder

used.

AVheat bran, $22 00

Chicago maize feed, 25 00

Buffalo gluten feed, 23 00

Bay, 15 00

Dent com ensilage,* 2 50

Sweet corn ensilage, 2 50

Dent corn stover,* 5 00

Green rye, 2 50

Turnips, 2 50

Mangolds, 4 00

Sugar beets, 5 00

* Tride of the North.

Analyses of Fine Feed used.

Fodder Analyses.
Wheat
Bran.

Chicago
Maize Feed,

Buffalo
Gluten
Feed.

Moisture at 100° C,
Dry matter, .

Analysis of Dry Matter.

Crude ash, ....
" cellulose, .

" fat, ....
" protein,

Non-nitrogenous extract matter.

10.09
89.91

100.00

6.62
11.91
4.76
17.55
59.16

100.00

8.70
91.30

100.00

0.78
7.97
7.37
27.75
56.33

100.00

7.65
92.35

100.00

0.86
5.42
13.23
26.95
54.54

100.00



1894.] PUBLIC DOCUMENT— No. 33. 59

Fertilizing Constituents.

[Nitrogen 15 cents, phosphoric acid 5^ cents, potassium oxide 4^ cents, per pound.]

Fertilizing Analyses.
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Average Coniposition of the Daily Fodder Rations used during the

Seven Successive Feeding Periods.

{First Winter and Sprmg Seasons, 1891-92.)

I.
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Points to be Noticed in Above.

1. The actual composition of the different rations and

the general proportion which the nitrogenous matter bears

to the non-nitrogenous, i. e., the nutritive ratio.

2, Notice how both the total and net cost of the different

rations differ, and that wherever a considerable quantity of

hay is fed the cost of the ration increases.

Summary of Cost of the Above-stated Average Daily Fodder

Rations.

[Cents.]
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Remarhs.

These figures show that in no case have the animals

gained enough in live weight to cover the total cost of the

food consumed, but the weight gained was nearly sufficient

to cover the net cost of the feed.

Considering the merits of the different rations as far as

their relative cost and productive capacity are concerned,

the results are at least instructive.

Notice, first, that the larger the amount of hay fed the

higher the cost of the daily ration. In this experiment,

however, a moderate amount of hay in combination with

roots and grains has produced beef at a fairly low price.

Ration number III., consisting of ensilage and grains, has

also given very favorable results. In the latter case the

total cost of feed per pound of live weight gained was 6.35

cents and the net cost 3.38 cents. Many experiments have

demonstrated the fact that corn ensilage, when fed in com-

bination with concentrated feeds high in protein, produces

beef at as low a cost as any o^her known coarse fodder

article, and it proves itself an excellent fodder for winter

feeding.
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2. Feeding Record of Autumn and Second Winter
Seasons.

Sep. 5, 1892, to Feb. 28, 1893.

[Corn fodders : green fodder corn, green serradella, corn stover and corn and soja-

bean ensilage ;
grains : wlieat bran and Bnffiilo gluten feed.]

Local Market Cost per Ton of the Various Articles of Fodder used.

$20 00

21 00

2 50

2 75

5 00

Wheat bran, .

Buflfalo gluten feed,

Fodder corn (green),

Serradella (green).

Corn stover, .

Corn and soja-bean ensilage, 2 75

Analyses of the Various Articles of Fodder used.

Fodder Analyses.
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Average Composition of the Daily Fodder Rations used daring the

Four Successive Feeding Periods.

(Auiwnn and Second Winter Seasons, 1892-93.)

I.
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Gain required jier Day in Pounds of Live Weight to cover Cost of

Feed.
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Conclusions.

In answer to question 1 : Wliat rations are best to pro-

duce the greatest growth for the least outlay of money 9

The experiment indicates :
—

a. That those coarse fodders should be grown and fed that

produce the largest amount of dry matter upon a given area

;

leguminous crops are especially valuable as coarse fodders.

b. Such coarse foods as corn fodder, corn ensilage, corn

and soja-bean ensilage, and vetch and oats take the place of

hay, and when fed in coml^ination with concentrated nitroge-

nous feed stuffs, as in rations given, have produced very

favorable results.

c. Animals are more than machines, — they are living

beings, of so complicated a nature that they are very liable

to get out of order, or, not being in the proper condition,

they fail to respond to the foods fed as expected. Therefore,

one experiment is not in itself sufficient to enable any one

to judge with certainty as to the comparative merits of

different foods, but it serves rather as a link in the chain of

evidence. When the experiments in this line are com-

pleted, the combined evidence will l)e instrumental in point-

ing out lessons of permanent value.

II. THE COST OF BEEF PEODUCTION.

For a considerable time the idea has been prevalent among
intelligent farmers in Massachusetts that beef production

could not be carried on with profit. No extended observa-

tions have been made, however, or no accurate accounts

kept that would give any facts to show at what price beef

could actually be produced ; and in order to answer this

question, experiments have been carried on at the station

for several years. The following record is presented as a

result of the experiment with the two steers already de-

scribed. The steers were purchased Nov. 19, 1891, at 3^

cents per pound of live weight, and sold Feb. 28, 189o, at

4:\ cents per pound of live weight. They were not put out

to pasture during the summer of 1892, but were kept in the

barn or turned into the yard, and were fed a variety of green

crops with grains.
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Steer No. 1.

Fodder Articles.



72 AGRICULTURAL EXPERIMENT STATION. [Jan.

Financial tStatement.
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Financial Statement.
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pasture for growing steers. With this end in view the steers

were kept in the barn during the summer or turned into the

barn-yard and fed with a variety of green crops raised upon

the station grounds in connection with grain. Steers 1 and

2 consumed practically the same amount of feed during this

period.

Feed consumed by each Steer during Summer Soiling.
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Comments on the results of inquiry III.

The above experiment with soiling in case of growing

steers is the first tried at the station. Another experiment

with three steers is under way, and will be reported later.

It will be seen from the tal)le that :
—

1. The different steers gained from two to three times

as much in live weight per day when fed at home as when

pastured.

2. The price paid for the pasture will in a measure

govern the profit and loss of the operation.

3. The total cost of the feed required to produce one

pound of live weight was approximately the same in the

difierent experiments. In case of the three steers pastured

in 1891, the cost of feed per day, 6.36 cents, was loss than

in the case of the soiling experiment, being due to the low

price paid for the pasture.

4. In case of soiling, the net cost of feed required to

produce one pound of live weight, 4 to 5 cents, proved to

be about one-half the total cost. In other words, the chief

gain seems to have been in the value of the manure produced.

Disadvantages of Pasture.

1. The uncertainty of the supply of food, being governed

(a) by the weather and (h) by the general poor condition

of the New England grazing lands.

2. The loss of the manure.

3. The loss of live weight, apparently unavoidably con-

nected with a system of changing from stall feeding to

pasturing and back again. This loss has generally amounted

to from 20 to 30 pounds of live weight per animal.

4. The slowness of the gain in live weight as compared

with soiling.

Advantages and Disadvantages of Soiling.

1. The experiment shows that nearly three times as

much gain in live weight per day has been produced by soil-

ing as by pasturing.
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2. The chief disadvantage would l)e in the cost of the

labor required to care for the animals during this period,

and the expense in growing the green crops.

3. An advantage would be found in the greatly increased

amount of fodder produced on the land in a state of culti-

vation.

It appears from the facts thus far shown that no absolute

rule can be laid down to govern all cases. The subject,

however, is worthy of the serious attention of the farmers,

though local conditions and circumstances will greatly affect

the decision as to which system is the more suitable for the

particular locality.
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ni.

WINTER FEEDING EXPERIMENT WITH LAMBS.

November, 1892, to March, 1893,

The experiment about to be described is the fourth in a

series desiijned to ascertain liow best to feed the various

grains and coarse fodders in order to produce the greatest

live weiglit at tlie lowest possible cost.

Objects of the Experiment.

The objects of this experiment were threefold :
—

I. To ascertain the economy of feeding a greater vs. a

less quantity of protein in the daily fodder rations, i. e., the

old question of wide vs. narrow rations.

II. To see if mutton could not be produced cheaper by

feeding ensilage as a part sul^stitute for rowen, i. e., to get

cheaper fodder rations that would prove ecjually effective.

III. To ascertain what it actually costs to produce a

pound of live or dressed weight.

1. General Descrittion.

Six grade Southdown wethers were purchased Nov. 9,

1892, of Mr. G. L. Henry. Each sheep was kept in a

separate pen during the entire experiment.

The average weight was about GO pounds, and they cost

6 cents per pound. The market price at this time was 5|
cents, l)ut, as these animals had been on the road for several

days without nmch food, the seller considered 6 cents a fair

price. The sheep were kept in the stable for ten days, to

get them accustomed to their surroundings, and were fed
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during that time upon Buffalo gluten feed and soja-bean

straw. They were sheared November 18, with the following

results :

—
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when the ratio was changed to 1:4.5, and so continued till

March 13, 1893.

Both lots received approximately the same amomit of

disrestible organic matter.

Analyses of the Various Articles of Fodder used.

Fodder Analyses.



80 AGRICULTURAL EXPERIMENT STATION. [Jan.

Average Composition of the Daily Fodder Rations used during the

Successive Feeding Periods.

Lot I.

I.
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Digestible Matter in the xihove Rations.

[Ounces.]
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Comparisons of Lot I. {Ratio 1 :4.5) with Lot II. {Ratio 1 :5.5).
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Summary.

Lot L, narrow ration, 1 : 4.5.

Lot II., wider ration, 1 : 5.5.

Length of experiment, 88 days.

In answer to question I. viz., the economy of feeding

rations with a nutritive ratio of l:h.b vs. one with a nutri-

tive ratio of 1 : 4,5, the experiment gives the following:—
1. The a;ain in live weio-ht is somewhat in favor of Lot I.,

to which more protein was fed.

2. The total cost of producing one pound of live weight

with Lot I. was 7.53 cents and with Lot II. 7.42 cents,

while the net cost with Lot I. was 3.25 cents, a little lower

than with Lot II., which was 3.48 cents,

3. The results of the experiment are practically identical

in case of both lots. Had sheep No. 6 been in good health

during December, and made the same relative gain as No. 4

and No. 5, the results would have been rather in favor of

Lot II.

4. Sheep Nos. 4 and 5 were not slaughtered. Sheep No. 3

was the fattest. No. G next, then came No. 1 and lastly No. 2.

These results give no positive information, but would indi-

cate in this case that the constitutional tendency of the ani-

mal, rather than the feed consumed, governed the amount

of fat and flesh produced.

The Situation Briefly Stated.

This experiment would indicate, and it is borne out by

the majority of other experiments made with reference to

this point, that for the production of lean and fat in case of

growing animals a ratio of 1 : 5 to 1:5.5 is about as eco-

nomical a one as can be fed.

In order to get more definite light upon this matter, one

nuist await the results of the carefully conducted experi-

ments with the so-called respiration apparatus now in prog-

ress, or a large number of animals must be experimented

with, and the average results taken.

It is certainly true that the constitution of the animal, no

less than the quantity and proportion in which the different

food components are fed, exerts a decided influence upon the

production of both lean meat and fat. Experiments, there-
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fore, after the manner of the one previously described, must

be conducted with a large number of sheep, in order to

eliminate as far as possible this source of error, and furnish

data that will throw more definite light upon the subject.

It is held by many who have good grounds upon which to

base their belief that rations with a ratio of 1 : 4 can be

economically fed.

OBJECT II. TO SEE IF LIVE WEIGHT COULD NOT
BE PRODUCED CHEAPER BY SUBSTITUTING- CORN
AND SOJA-BEAN ENSILAGE TO A CONSIDERABLE
EXTENT FOR ROWEN.

Feeding Period I. The six sheep used in the experiment

were fed for seven weeks upon Buffalo gluten feed, cotton-

seed meal and rowen.

Feeding Period II. In this period corn and soja-bean

ensilage was substituted for the larger part of the rowen.

The following table gives the amounts of the several foods

consumed and the total and net cost of the same, as well as

the total and net cost of feed required to produce one jiound

of live weio:ht.



1894.] PUBLIC DOCUMENT— No. 33. 85

Answer to Object II.

The result of the experiment i.s in fiivor of the corn and

soja-bean ensilage as a substitute for a larger part of the

rowen.

The total and net cost of feed required to produce one

pound of live weight in Feeding Period I. was 7.68 cents

and 3.55 cents, while in Feeding Period II. it was but 7.04

cents and 2.95 cents.

The dry matter required to produce one pound of live

weight was also somewhat less in Feeding Period II. This

answer coincides with many other expei'iments made at this

station, and shows that in order to produce beef or mutton

at the lowest cost cheap fodders must be fed in place of costly

hay. A^ell-made corn ensilage proves a very excellent and

economical substitute.

OBJECT III. TO ASCERTAIN, IN THE CASE OF GROW-
ING LAMBS, WHAT IT COSTS TO PRODUCE ONE
POUND OF LIVE OR DRESSED WEIGHT.

While this question has been in a measure answered under

II., still, it is well to make a complete financial statement

of the experiment. The feeding experiment proper began on

Nov. 19, 1892. The sheep were sheared on the day pre-

vious. They were fed till March 13, 1893, upon which date

they were again sheared, and sold at 11 cents per pound of

dressed weight.

Live Weight gained during the Experiment (115 Days).

[Pounds.]

Xo. 1. No. 2. No. 3. No. 4. No. 5

Beginning of experiment,

End of experiment,

Gain during experiment,

56.75

95.50

38.75

60.75

87.75

27.00

62.50

93.50

31.00

70.25

102.00

31.75

65.25

96.50

31.25

64.50

89.75

25.25
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Yield of Wool and Dressed Weight.

[Pounds.]
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Financial Statement.
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Detailed Record of Each Sheep.

Sheep No. 1.
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Sheeji No. 2.
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Sheep No. 3.
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Sheep No. 4.

•
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Sheep No. 5.



1894.] PUBLIC DOCUMENT— No. 33. 93

Sheep No. 6.
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GENERAL SUMMARY OF FEEDING EXPERIMENTS
WITH GROWING LAMBS.

1890-93.

A series of winter feeding experiments has been carried

on at the station during the past four years, 1890-93, witli

Iambs born the previous spring.

Many spring lambs are not far enough advanced to be

sold during the late summer at good prices, and are there-

fore fed during the fall and winter and placed in the market

in the early spring.

These experiments have sought, among other things, to

ascertain :
—

I. (1) The average cost of feed to produce a pound of

live weight.

(2) The average daily gain in live weight.

(3) The loss of weight in dressing.

(4) The dry matter required to produce a pound of live

weight.

II. The effect of wide vs. narrow fodder rations on the

gain in weight.

III. The combinations of grains and coarse fodder arti-

cles best suited to the economical production of lambs for

the market.

Eighteen sheep were used in the three experiments pre-

sented. The experiment conducted in 1892 is excluded, from

the fact that the results are so different from those of the

other three years. The time occupied by the different ex-

periments varied from 120 to 200 days.

The object here is simply to present a very brief Hsurn^

of the results, referring the reader to the respective annual

reports for details.
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1. Cost of Production.

[Cents.]

Total cost of feed to ijpotluce one pound
live weiglit,

Net cost of feed to produce one pound
live weight,

12.2;')

6.19

11.03

6.31

-.67

;.4i

Average.

10.32

5.30

2. Average Gain.

[Pounds

]
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III. Winter Fodder Ratioyis for Growing Lambs (^60 to

100 Founds).

The followinj]:; combinations of o;rains 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 rowen the growth 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

2.30 cts.

1.15 "

1.36 "

AVheat bran, .

Chicago gluten meal,

Ilowen, .

Corn ensilage, .

Nutritive ratio,

Total cost (approximate),

Manurial value obtainable

Net cost, ....

0.50 lbs.

0.50 "

1.00 "

3.50 "

1:5.09

2 24 cts.

1.10 «'

1.14 "

III. IV.

Wheat bran.

Linseed meal, .

Ilowen, ....
Nutritive ratio.

Total cost (approximate),

Manurial value obtainable.

Net cost, ....

0.50 lbs.

0.25 "

1.50 "

1:40
2.08 cts.

1.02 "

1.06 "

Wheat bran,

Linseed meal, .

Ilowen,

Corn ensilage, .

Nutritive ratio.

Total cost (approximate),

Manurial value obtainable

Net cost, ....

0.50 lbs.

25 "

0.50 "

3.50 "

1:5.0

1.8 cts.

0.9 "

0.9 "

VI.

Corn meal.

Cotton-seed meal, .

Ilowen

Nutritive ratio.

Total cost (approximate)

,

Manurial value obtainable.

Net cost, ....

0.50 lbs.

0.50 "

1.50 "

1:5.3

2 40 cts.

1 30 "

1.10 "

Buffalo gluten feed,

.

Rowen, ....
Nutritive ratio.

Total cost (approximate),

MantirialjValue obtainalile.

Net cost, ....

75 lbs.

200 "

1:5.3

2.33 cts.

1.25 "

1.07 "

vn.

Buffalo gluten feed, .

Cotton-seed meal,

Rowen, ....
Corn ensilage, .

Nutritive ratio, . .

Total cost (approximate)

,

Manurial value obtainable.

Net cost, ....

0.75 lbs.

0.25 '«

0.50 "

4.00 "

1:4.6

2.04 cts.

1.14 "

0.90 «
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Remarks on Above Eations.

Linseed meal, cotton-seed meal and Chicago gluten meal

can be substituted one for the other without very materially

changing the cost of the ration or its feeding effect. Buffalo

ii'luten feed and Chicago maize feed can also be used inter-

changeably.

One-half pound of rowen and four to five pounds of corn

ensilage in a ration tends to cheapen the cost and is 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.

General Conclusions.

The results of the three experiments during the years

1890, 1891 and 1893 with growing lambs have shown :
—

1. That the average total cost of feed required to pro-

duce one pound of live weight was 10.32 cents and the net

cost 5.34 cents. The selling price of live weight during

.these years was 6 cents per pound.

The same facts seem to hold good with sheep as with

steers, viz., the coarse fodders and grains can be sold at

market rates and paid for in the value of the live weight

produced, and in the value of the nitrogen, phosphoric acid

and potash in the manure at the current market prices for

these articles.

This experiment and many others made at the station

make the following point very emphatic : since the manure

produced, both solid and liquid, figures so prominently in

the financial results, it is extremely important that it should

be carefully preserved.

2. Narrow rations, 1 : 4.7 (with a larger amount of

digestible protein than the wide rations), have produced a

greater gain in live weight than wide rations, 1 : 7.0.

3. The total cost of feed required to produce one poimd

of live weight was about the same in each case, namely, 11.30
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cents and 11.26 cents per day. The net cost in case of nar-

row rations was 5.51 cents per day, against 6.49 cents per

day for wider rations. This shows that the chief advantage

of tlie very narrow rations in these experiments came from

the increased value of the manure produced.

4. The dry matter required to produce one pound of live

weight was about the same in both cases, namely, 11.35

and 11.40 pounds. With tlie present knowledge of animal

nutrition, rations with a nutritive ratio of about 1 : 5 appear

to be the most economical to feed to growing lambs, as well

as to steers.
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ly.

FEEDING EXPERIMENTS WITH PIGS (TWO).

Eighteenth Experiment.

The following experiment is a continuation of tliose de-

scribed in previous reports of the station. In our experi-

ments witli milcli cows we have liad considerable quantities

of skim-milk remaining after the removal of the cream, and

the question has ever been as to how this milk shall be dis-

posed of to the best advantage. This question is one that

confronts many of the farmers of our State, from the fact

that the creamery system is so generally introduced. Some
farmers living near large towns have opportunity to dispose

of this milk at from one to two cents per quart, and it is

undoubtedly more profitable to thus dispose of it than to

feed it to our farm animals. Still, to by far the larger num-

ber of farmers this opportunity does not present itself, and

the milk must be utilized upon the farm by feeding it to

pigs or other animals.

Object of This Experiment.

The results of our previous experiments have shown that

the various grains, such as corn meal, wheat bran, gluten

meal and maize feed, when fed in connection with skim-

milk, have furnished very excellent and profital)le rations

for growing young pigs for the market. The object of this

experiment has been, among other things, to learn the value

of Buffalo gluten feed and corn meal when fed in connection

with skim-ndlk for the economical production of pork for

the market.

The skim-milk being a very nitrogenous article of food,

with a nutritive ratio of 1 to 2.15, the rations furnished the
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pigs were what might be termed narrow, varying from

1 : 3.3 to 1:5. "Whether a narrow or a wide ration is

better for growing and fattening i)igs is still a matter of

some dispute among investigators. It is certain, however,

that the rations fed in our various experiments with pigs

have been productive of most excellent results, and we can

commend them to the serious attention of the farmers of the

State.

Description or the Experiment.

Six grade Chester White pigs, three sows and three bar-

rows, weighing from 25 to 30 pounds each, served us for

the experiment. They were kept in separate pens, and fed

three times per day, namely, in the morning at six o'clock,

at noon, and in the afternoon at five o'clock, Avith all the

food they would eat up clean. It was always our object to

supply them plentifully, but at the same time not to glut

them, and thus in a measure destroy their appetites.

The liquid food consisted of from three to six quarts of

skim-milk per day, depending upon the size of the pigs and

the quantity of milk at our disposal. It never exceeded six

quarts per day. The grain fed was corn meal and Buffalo

gluten feed. The gluten feed, being quite rich in protein,

served to keep our rations within the limits desired when

the supply of skim-milk failed, and four ounces of gluten

feed was in a general way reckoned equal to one quart of

skim-milk.

Number of Feeding Periods.

The experiment was divided into three distinct feeding

periods. The first period continued till the pigs reached 80

pounds in weight, and the food consisted of two ounces of

corn meal to every quart of milk, with a ratio of 1 : 3.3.

As our supply of milk at this season was rather limited,

four ounces of gluten feed was substitnted for each quart of

milk, and this gradually increased the ratio to 1 : 4.

The second period l^cgan when the pigs reached about 80

pounds in weight and continued till 125 pounds weight was

reached. The food consisted of the skim-milk at our dis-

posal, which varied somewhat, together with corn meal and

Buffalo gluten feed, to give the desired ratio of 1 : 4.5.
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The third and last period began when the pigs weighed

125 pounds and ended when 180 pounds was reached, at

Avhich time they were slaughtered. The feed consisted of

skim-milk, and of a mixture of one and one-half parts corn

meal and one part Buffalo gluten feed, fed in sufficient quan-

tities to satisfy the appetite of tlie animals.

The following tables will, we believe, present sufficient

data to enable the reader to understand the experiment and

grasp the results obtained :
—

Feeding
Periods.
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We now wish to call attention to a summary of the results

obtained :
—

Summary of Results.

Live weight,

Dressed weight,

Per cent of loss in dressing.

Live weiglit gained during experiment,

Dressed weiglit gained during experiment,

Dry matter required to produce 1 j)ound live weight.

Dry matter required to produce 1 jiound di'essed weight,

Average Results
of Six Pigs
(Founds).

182.8

144.6

21.6

155.6

122.0

2.27

2.91

Financial Statement.

732.15 poimds dressed jwrk actually produced during the ex-

periment, at 1\ cents per pound, $53 07

Cost of food required, 33 94

Profit from j^ork actually pi'oduced, $19 13

Value of manure produced, 9 61

Total profit from six pigs, $28 74

Total profit per pig, 4 79

If we take into consideration the first cost of the i)igs and

the dressed weight ackially sold, we have the following :
—

867| pounds dressed weight actually sold at 1\ cents, . . $62 91

Total cost of food consumed, $35 19

Cost of pigs, at $3, 18 00

53 19

Total profit from pork, . $9 72

Value of manure produced, 10 00

Total profit from six pigs, $19 72

Total profit per jjig, 3 29

Cost of food to produce 1 pound live Aveight, . . . . 3 . 64 cts.

Cost of food to produce 1 pound dressed weight, . . .4.64 "

Net cost of food to produce 1 pound dressed weight (oljtained

by deducting value of manure produced), . . . .3.30 "

The cost of the labor required to care for the pigs during

their growth, as well as the cost of preparing them for the

market, has not been deducted.
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Market Cost of Foods consumed.

Corn meal, $24 00 per ton.

Buffalo gluten feed, 23 00 per ton.

Skim-milk, , 1.8 cents jjer gallon.

Percentage of the Essential Fertilizer Constituents in the Above

Articles of Fodder, and the Commercial Value of the Constituents

in 2,000 Pounds of the Foods.

[Nitrogen 15 cents, phosphoric acid 5^ cents, potassium oxide 4^ cents, per pound.]
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NINETEENTH FEEDING EXPERIMENT WITH PIGS.

December, 1892, to April, 1893.

Six pigs were used in this experiment. They were

divided into two lots of three each, and both lots were fed

for the first ten days upon skim-milk and corn meal till they

became accustomed to their new quarters. Pigs 1 and 4

were barrows, and Nos. 2, 3, 5 and 6 were sows. The pigs

came from a Chester White sow, but as they grew Nos. 2, 3

and 6 showed plainly the Yorkshire characteristics. The

general mode of treatment was quite similar to that described

in the preceding experiment.

Object of the Experiment.

The object of the experiment was : First, a continuation

of the many preceding experiments, in order to firmly estab-

lish facts relative to the most economical method of feeding

skim-milk in combination with various grains and new con-

centrated fodder articles ; in this case the experiment with

Bufialo gluten feed was continued. Second, a step was taken

in the direction of comparing the relative value of wide vs.

narrow rations for economical pork production. In the

many experiments heretofore made at this station, the gen-

eral mode of feeding has been what might be termed narrow,

i. e., large quantities of nitrogenous matter in proportion to

the non-nitrogenous and starchy matter have been fed. The

feeding has generally begun with a ration of one part nitrog-

enous to three i^arts non-nitrogenous (1:3), and has been

twice increased during the later feeding periods, till in the

last of the three periods (in which the animal has increased

in weight from 125 to 180 pounds) the ratio has been one

part nitrogenous to four and one-half parts non-nitrogenous

(1 : 4.5). Only in one or two cases have wider rations been

fed. This method of feeding has been productive of most

excellent results. The skim-milk has been most economi-

cally utilized, the animals have possessed uniformly good

health and the pork has been produced at a comparatively

Jow cost.
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In case of three pigs in the present experiment wider

rations were fed, beginning with 1 : 4.25 and ending with.

1:6.5.

From the results obtained in this one experiment no very-

accurate conclusions can be drawn. What the experiment

indicates can be seen from the iigures presented further on,

and it will be alluded to under our heading of '
' What our

experiments teach us."

Experiments of this kind will be repeated, we hope, in

ordef to iUastrate to our farmers whether it is more economi-

cal to feed young growing pigs (from 25 to 180 pounds) in

the beginning rations containing one part of nitrogenous to

three parts non-nitrogenous matter (1 : 3), and ending with

one part nitrogenous to four and one-half parts non-nitroge-

nous (1 : 4.5), or whether they can be fed as well or better

with rations b(\iiinning with one part nitrogenous to four

and one-half parts non-nitrogenous (1 : 4.5), and ending with

one part nitrogenous to six and one-half parts non-nitrogenous

(1:6.5).

HoAV THE Six Pigs were treated in the Present

Experiment.

The pigs were divided into two lots of three each. Lot I.,

consisting of pigs 1, 2 and 3, was treated in practically the

same way as in our previously described experiment. We
had during a portion of the time a good supply of skim-

milk, and each pig in this lot received at one time as high as

ten quarts per day, in addition to his grain feed. The grain

consisted of corn meal, and four ounces of Bufialo gluten feed

as a substitute for one quart of milk, when the supply of the

latter was limited. In case of Lot II. the number of feed-

ing periods was the same, namely, three. During the first

period the pigs were fed six ounces of corn meal to each

quart of ulilk, and this continued until the pigs had reached

a weight of 80 pounds, and were consuming four and one-

half quarts of milk and twenty-seven ounces of corn meal

per day. In periods II. and III. the supply of milk was

kept at four quarts daily, plus two quarts of water to give

the necessary drink, and as mi*ch corn meal was added as

the animals would consume.
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The following tables will, we believe, present concisely

and clearly our method of feeding and the results obtained :
—

Lot I.

Feeding
Periods.
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Summary of Results.

The experiment lasted one hundred and twenty-six days,

and was productive of the following average results :
—
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If we take into consideration the first cost of the pigs and

the dressed weight actually sold, we have the following

record for both lots :
—

No. IT.

86G.25 pounds dressed pork actually sold, at 7| cents, . . . f67 13

Total cost of food consumed, $39 05

Cost of pigs, at $2.25 each, 13 50
52 55

Profit from pork, $14 58

Value of manure liroduced, . 11 38

Total profit from six pigs, f25 96

Profit per jfig, 4 33

Lot I.

(Cents)

.

Lot IL

(Cents).

Cost of food to produce 1 pound live weight, .

Cost of food to produce 1 pound dressed weight,
Net cost of food to produce 1 pound dressed weight

(obtained by deducting value of manure produced
from cost of food) ,

3.95
4.91

3.90

Market Cost of Foods consumed.

Corn meal, $23 CO per ton.

Gluten feed, 21 00 per ton.

Skim-milk, 1.8 cents j)er gallon.

The jjercejitages of the essential fertilizer constituents in

the above articles of fodder, their co^nmercial value in 2,000

pounds, as well as their approximate obtainable manurial

value when fed to growing pigs, may be seen from the fol-

lowing :
—

[Nitrogen at 17J cents, phosphoric acid at 5 cents, and potassium oxide at 5^ cents,

per pound.]

Moisture, ....
Nitrogen, ....
Phosphoric acid.

Potash,
Valuation per 2,000 pounds.
Obtainable manurial value,
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"What our Experiments teach.

Briefly stated, from a practical stand-point, these two

experiments and many others made at the station teach us

the following lessons :
—

I. Skim-milk, together with corn meal, gluten meal,

wheat bran, gluten feed, maize feed, etc., combined as

above stated, have proved healthy and profitable foods for

the production of pork for our markets.

II. With skim-milk reckoned at 1.8 cents per gallon,

gluten feed from $21 to $23 per ton and corn meal at $23 to

$24 per ton, we have been enabled in these experiments to

produce dressed pork at from 4.6 to 5.3 cents per pound.

The net cost of the dressed pork produced (obtained b}^

deducting the value of the manure produced) was from 3.3

to 3.8 cents per pound.

III. Farmers having a quantity of skim-milk at their

disposal can utilize it profitably by feeding it to growing

pigs, as above described. If this milk can be sold, however,

at one cent per quart, or more, it would undoubtedly be

more profital^le to sell it than to use it in the production of

pork.

IV. Experiments made at this station have proved that

it is not profitable to feed pigs after they reach a weight of

180 to 190 pounds, excepting perhaps when pork commands
an exceptionally high price. Fed beyond this weight, the

food consumed increases and the percentage of gain in live

weight steadily decreases, so that the daily cost of food con-

sumed is more than the value of the daily increase in weight.

This fact has since been confirmed by other stations.

V. In the last experiment, Lot II. gave slightly more

favorable results than Lot I. These results are not decisive

enough to enable us to make any deductions, especially when

the results of previous experiments at this station with nar-

row rations, and experiments elsewhere with both wide and

narrow rations, are considered. Repeated trials are neces-

sary to establish facts.
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Practical Rations 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 :
—

I,

Weight of Pigs

(Pounds).
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Analysis of Fodder Articles used in our Pig-feeding

Experiments.

Corn Meal.

Average Analysis.
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Buffalo Gluten Feed.

Average Analysis.
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EIGHTEENTH EXPERIMENT.

Detailed Eecord.

Pig No. 1.
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Pig No. 2.



1894.] PUBLIC DOCUMENT— No. 33. 115

Pig No. 3.
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Pig No. 4.

FEEDING PERIODS.
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Pig No. 5.
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Pig No. 6.
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NINETEENTH EXPERIMENT.

Detailed Record.

Pig No. 1.
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Pig No. 2.

FEEDING PERIODS.
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Pig No. 3.

FEEDIJS'G PERIODS.
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Pig No. 4.

FEEDING PERIODS.
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Pig No. 5.

TEEDINtl PERIODS.
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Pi:g No. 6.

[Jan.

FEEDING PERIODS.
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Y.

FEEDING EXPERIMENTS WITH CALVES.

One of the chief sources of profit to Massachusetts farmers

is the dairy industry. The creamery system is now gen-

erally in vogue, and there remains upon the farms the skim-

milk, the cream having been taken to the factory. How to

economically utilize this milk is a very important question,

for upon its disposition depends in no small degree the profit

or loss from the herd of cows.

Object of the Experiment.

For a number of years experiments have been carried on

at the station with growing pigs. The pigs were fed the

skim-milk in combination with various grain rations, and one

of the objects aimed at was to ascertain the returns per quart

for the skim-milk fed. Further on will be found a statement

of the results obtained on the basis of the different selling

prices of dressed pork.

With the facts in hand, the next object was to see what

price could he obtained jje^' quart for the shim-milk when fed

to young calves^ either alone or in combination with various

other materials. Following these brief remarks is a descrip-

tion of the experiment.

Description of the Experiment.

A detailed statement of the record of each calf will be

found at the end of the experiment. Calves Nos. 1, 2, 3 and

4 were fed for the first seven to ten days equal pai-ts of fresh

and skim milk ; then they were quickly brought to a skim-

milk diet exclusively. The milk was always given luke-

warm. After the first few weeks, in addition to the milk

various grains were fed ad libitum^ and with one exception

in a dry state. It is well known that the stomachs of young
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calves are exceedingly delicate. During the first two months

of their lives they are not able to digest any large quantities

of grain ; but if the grain is placed before them in a dry

state, they will not consume enough to injure them. Begin-

ning with one-fourth of a pound per day, the calves consumed

as high as one pound daily by the time they were eight weeks

old. These calves drank ten to twelve quarts of milk daily

in addition to the grain consumed. The object in feeding

the grain was to furnish in a measure the carbohydrates

necessary to prevent the rapid destruction of the albuminoids

in the animal system that would otherwise follow.

Skim-milk has a nutritive ratio of about 1:2. With a

ratio of but two carbohydrates to one of protein, it would

not be possible to produce any amount of fat ; neither is a

feed with such a narrow ratio the most economical one.

The calves, how^ever, were not able to consume m-ain enouoh

to widen the ratio sufficiently to enable them to put on the

fat desired.

Scours were noticed in case of calves 2 and o, which pro-

vented the best results, l)ut the trouble was eventually over-

come.

Calves Nos. 5, 6 and 7, wnth the exception of the first ten

days, when equal parts of whole and skim milk were fed,

had no other food than skim-milk during the entire experi-

ment. Calf 5, however, for a brief period received a small

amount of grain, and calf 7 a small quantity of cod liver oil,

to see if any benefit could be observed from its use, both

from its general effect upon the system and from its fat-pro-

ducing qualities. A small quantity (tablespoonful) of lime

water was added to the skim-milk at each feeding.

At the beginning of the experiment they consumed six

quarts of milk daily, wdiile at the end, wath skim-milk as an

exclusive food, they drank from sixteen to twenty quarts per

day.

The time required to teach the calves to drink was about

three days. The calves were kept in separate pens, and

weighed weekly. They were kept until they were eight to

eleven weeks old.
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Record of Calves.

SJioiviiig Price 2><ii' Quart obtained for /Skim-milJc fed.

Calf 1.

Age when received : three days.

Breed : grade Shorthorn, l)ull

Grain stirred into the milk.

Foods fed : equal parts of whole milk and skim-milk for

the first few days, then skim-milk only, with as much corn

meal as the animal would consume.

Financial Statement.
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Calf 2 — Concluded.

Financial Statement.

Original cost of calf,

8. 10 pounds corn meal, at $23 jjcr ton, .

8. 44: pounds gluten feed, at $20 per ton,

8.4-4 jjounds old-process linseed meal, at $26 per toi

83.50 quarts whole milk, at 3 cents,

.

177.50 pounds live weight, at 4 J cents,

555.50 quarts skim-milk returned.

Debit.
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Calf 4.

Age when received : two days.

Breed : grade Durham, heifer.

Grain consumed dry.

Foods fed : equal parts of fresh and skim milk during

first nine days, then skim-milk and wheat flour, followed for

a few days by skim-milk and equal parts of wheat flour and

old-process linseed meal, and finally skim-milk and equal

parts of Bufialo gluten feed and wheat middlings.

Financial Statement.
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Calf 5 — Concluded.

Financial Statement.
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Calf 7.

Age when received : three days.

Breed : grade Shorthorn, heifer.

Foods fed : for first nine days equal parts of whole

and skim milk, afterwards skim-milk exclusively, excepting

twenty-five ounces of cod liver oil in addition to milk during

nineteen days.

Financial Statement.
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Additional Interesting Facts (Average of Seven Calves).

Average daily gain in live weight, .... 1.49 pounds.

Dry matter required to produce 1 pound live weight, . 1.77 pounds.

Dry matter required to in-oduce 1 i^ound dressed weight, . 2 . 98 jjounds.

Shrinkage in dressing, 44.22 jjer cent.

Average number of weeks fed, 10

Price obtained for Skim-milk per Quart when fed
TO Pigs.

Below are the average results obtained from experiments

with forty pigs, being six distinct lots, fed during the years

1890-91 and 1892-93. In this numl^er grade Chester Whites

predominated, but several Yorkshires, Berkshires, Poland

Chinas and Tamworths are also included. During this time

the grains fed had the following average cost per ton :
—

Corn meal, $24 50

Wheat bran, 22 30

Buffalo gluten feed, 24 40

Chicago gluten meal, 25 00

The system of pig feeding developed at the station is gen-

erally known. Those not familiar with the experiments will

find the methods descrilied in this report at the end of the

feeding experiments with pigs under the heading " Practical

rations for pig feeding."

To obtain the returns per quart for skim-milk, the original

cost of the pig plus the cost of the grains fed are deducted

from the value obtained for the dressed weight. The dif-

ference represents the value of the skim-milk. See also the

same method in the calf experiment.

Statement.

[Cents.]

Dressed Pork sold at—
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Comments on the Eesults.

The experiments have shown that calves grown upon skim-

milk alone or upon skim-milk and grains during the first

eight weeks of their lives make good gains in live weight,

namely, from 0.9 to 2.13 pounds per day, with an average

of 1.49 pounds. These animals, however, put on very little

fat, either when fed on skim-milk alone or when fed on skim-

milk and grains. They were not able to digest the necessary

amount of corn meal, Buffalo gluten feed, or wheat flour or

middlings, when fed in connection with the nitrogenous milk,

to promote the formation of fat.

The meat of the animals thus described was quite white in

appearance, but not as tender as calves that were fed whole

milk. The ribs and flanks of animals thus fed were thinner

than those consuming whole milk, and the shrinkage in

dressing is from 5 to 7 per cent. more.

Butchers ofiered from 4 to 4^ cents per pound of live

weight, whole-milk veal being worth at the time 5^ to 6

cents per pound. It is to be remarked, however, that at

retail as much per pound was charged for the skim-milk as

for the whole-milk veal. It will be noticed that when skim-

milk veal, so called, brought 4 cents per pound of live weight,

an average of 0.63 of a cent per quart or 2.52 cents per

sfallon was obtained for the skim-milk fed ; while when live

weight brought 4^ cents per pound the return lor the skim-

milk was 0.76 of a cent per quart, or 3 cents per gallon.

When the skim-milk was fed to pigs, and dressed pork

brought 5^ cents per pound, there was a return of 0.2 of a

cent per quart for the milk ; and when dressed pork brought

7 cents per pound, 0.6 of a cent was obtained per quart for

the milk, and 0.7 of a cent was obtained when dressed pork

brought 7^ cents per pound.

These results are interesting and instructive, and worthy

of the careful consideration of dairy farmers. It must be

admitted that calves require rather more attention than pigs.

The milk must not be sour and must be fed warm, and their

condition must be carefully watched lest they be attacked

with scours. A small quantity of lime water added to the

milk at each feeding seems to act as a preventive.
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No beneficial results were noticed when cod liver oil was

fed in small quantities to calf 7. Its smell and taste were

obnoxious to the calf, and quite often he refused the milk

containing it.

The experiment indicates that, in order to secure the great-

est profit, it is not wise as a rule to feed calves as above

described after they have reached 160 pounds of live weight.

The daily gain decreases and the food consumption steadily

increases, so that the commercial value of a pound of live

weight is about balanced by the cost of the food consumed

to produce it.

This experiment is presented as the beginning of a series

designed for the purpose of studying the most economical

way in which to feed skim-milk to growing calves, especially

to calves intended for veal. Whole milk forms a complete

food for calves, and by its use they can be sold from five to

seven weeks from birth in a fat condition. How to secure

a food equal in its efiect to whole milk by utilizing the skim-

milk and substituting a cheaper fattening material in place

of the cream removed, is the problem for future solution.

Tables showing Average Daily Food Consumption and Gain

IN Live Weight.

Calf 1.

WEEKLY PERIODS
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Calf 2.

AVEEKLY PERIODS
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Calf 4.
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Calf 6.

WEEKLY PERIODS
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Tables giving Detailed Record of Each Calf.

Calf 1.

O
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Calf 2.

.2
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Calf 3.

o
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Calf 4.
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Calf 5.
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Calf 6.
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Calf 7.
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Analyses of Fodder Articles used.

Fodder Analyses.
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YI.

DIGESTION EXPERIMENTS WITH SHEEP.

By J. B. LiNDSEY.*

Experiments to determine the digestibility of various foods

have been conducted quite extensively in Germany for the

last twenty-five years, and during the past ten years many
experiments of a similar nature have been carried out by

various experiment stations in the United States.

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 from ten to fifteen per cent, more di-

gestible matter, would prove the more valuable fodder.

For one to form an intelligent opinion as to the value of

diflerent fodder stuft's, the amount of digestible matter they

contain must be known.

2. It has been demonstrated that, in order to keep a milch

cow of one thousand pounds live weight in good condition

and to enable her to give the largest quantity of milk, she

needs approximately 2.5 to 3 pounds of digestible protein,

.5 pound of digestible fet and 12.5 pounds of digestible

carbohydrates daily.

In combining the various foods so as to furnish approxi-

mately such a ration, it is absolutely essential that one should

know the various percentages of the different digestible con-

stituents they contain.

* It is desired to acknowledge the efficient and painstaking services rendered hy

Messrs. E B. Holland, C. H. Johnson, C. H. Jones and H. D. Haskins. Mr. John-

son assisted in the stable and laboratory, Messrs. Jones and Haskins in the labora-

tory, and Mr. Holland in the laboratory and in collating the data.



1894.] PUBLIC DOCUMENT— No. 33. 147

What the Excreta of an Animal is.

The fa3ces are nothing more than the undigested portion

of the food. It is the portion that has resisted the action

of the various secretions of the stomacli and digestive fluids

and bacteria of the intestines, and is consequently excreted

by the animal as so much worthless material. The urine is

entirely distinct from the freces. 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 fteces 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

dio:estion coefficients.

DESCRIPTION OF THE PRESENT EXPERIMENT.

It has been found that ruminants— cows, steers, sheep,

etc,— digest very nearly equal quantities of the same foods.*

Sheep being easier to work with, the experiments here re-

ported were conducted with these animals. The animals

were grade Southdown wethers. Nos. I. and II. were three-

year-olds, and Nos. III. and IV. yearlings. They weighed

about one hundred pounds each.

* See exception to this in Pennsylvania Station Report, page 46, 1890. This

experiment showed that sheep digested fourteen to fifteen per cent, less dry matter,

cellulose and nitrogen-free extract matter, and only one-half as much protein, as dii/

steers, in case of ensilage made from Burrell and Whitman corn.
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The animals were fed a certain weighed quantity of food

for fourteen days. The first seven days were regarded as

a preliminary period. This preliminary time allowed the

animals to become accustomed to the new feed, and to elim-

inate all the previous foods from the intestines. The animals

were fed a so-called maintenance ration, which is a quantity

of food sufficient to keep them in good health and condition,

without either gainino- or losins: in weio^ht. Durino; the last

seven days the fa?ces were carefully collected and accurately

weighed, and an aliquot part— one-tenth— dried daily and

preserved for analysis.

The temperature of the barn, amount of water drank and

the amount and specific gravity of the urine were also care-

fully noted.

The food fed was weighed out in advance for the entire

period, carefully sampled, moisture determinations made at

once, and a sample reserved for complete analysis. The

animals were wei<>hed at the besjinning and end of each

quantitative period.

Method employed in Collecting the F^ces and Urine.

The cut presented in connection with this experiment

gives a clear idea of the arrano-ement. The animals were

confined in wooden stalls, forty-two inches long by twenty-

four inches wide, raised fourteen inches above the barn

floor.

By means of a light leather harness a rubber bag is

securely attached behind, to collect the faeces, and a rubber

funnel conducts the urine down into a bottle placed beneath

the stall. The animal stands upon cushions of about one

and one-half inches in thickness.

Water is before the animal at all times, contained in a

galvanized-iron pan, placed on a bracket, as in figure I.

The food is given in a large zinc pan, which is made to fit

tightly into the stall and can be removed at will (see just

below figure 4).

The faeces were collected twice daily in large glass-stoppered

bottles, and every morning one-tenth of the twenty-four

hours' collection was dried and preserved.
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Analytical Methods.

At the close of the period these daily "tenths," after

being weighed in an approximately air-dry condition, were

mixed, and after bein^ once run through a coarse grinding

mill to break the pellets, duplicate dry matter determinations

were made and the material then ground fine for a complete

analysis.

Moisture determinations were made in an air bath at a

temperature of 102° to 103° C, about seven grams of sub-

stance being taken. Total nitrogen was determined by the

Kjeldahl method. The fat was extracted with anhydrous

ether. The methods for the determination of ash and cellu-

lose were those described by the Association of Official Agri-

cultural Chemists.

The Feeds tested.

The object in making these experiments has been to obtain

a knowledge of the comparative digestibility of the various

concentrated by-products, so called, that are being so exten-

sively offered for sale in our Massachusetts markets. The

digestibility of hay of mixed grasses grown upon the station

grounds was first determined, and then a certain amount of

the concentrated food was substituted for an equal amount

of the hay, as the data that is to follow will show.

Beief Description of the Feeds tested.

Hay of Mixed Grasses.

The hay is intended to be 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 composing the same were principally herd's grass,

red top, Kentucky blue-grass, meadow fescue, sweet-scented

vernal grass and a fair sprinkling of clover.

Buffalo Gluten Feed.

This is a by-product in the manufacture of starch from

corn. The starch is separated from the yellow or albuminous
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part of the grain by means of water. The hulls and germs

are separated by screening. After the starch is removed

the yellow or flinty portion is mixed with the germs and

hulls. The mixture is kiln dried and partially ground.

New and Old Process Linseed Meals.

Linseed meal is that part of the seed of the flax remaining

after the oil has been removed. In case of the new-process

meal the fat is more thoroughly removed. Both products

were in good mechanical condition, and after a few days the

animals consumed them eagerly.

Dried Brelvers' Gh^ains.

This is that part of the barley remaining after the starch

has been largely removed by sprouting and fermentation.

In order that the grains can lie transported they are eventually

kiln dried. The sample was in excellent condition.

Corn Cobs.

These cobs were ground as fine as was practicable by our

local miller. When fed they were mixed with about one-

half their weight of linseed meal.

Spring and Winter Wheat Brans.

These brans were in good condition, and, so far as chemical

analysis indicates, had approximately the same composition.

^VJleat Middlings.

This was a very good quality of middlings, being ground

as fine as flour. It was quite light in color.

The table of analysis of the above feeds will be found a

few pages farther on.

A SINGLE ILLUSTRATION

Showing how the digestibility of a fodder is determined.

Solid manure equals the undigested part of food.
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English Hay.
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H
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Brief Remarks on the Above Eesults.

The Buffalo gluten feed proves to be quite digestible. The

fat has approximately the same degree of digestibility as in

corn meal, while the protein appears even more digestible.

The cellulose and extract matter, however, fall somewhat

below those of the corn meal, as would be expected.

The new and old process linseed meals compare very favor-

ably with each other, only slight differences being observed.

Corn cobs appear fully as digestible as a good quality of

English hay, with the exception of the protein, of which they

contain but a small amount.

Dried brewers' grains and wheat bran approach each other

very closely in the amount of dry matter digested. The
digestibility of the protein in both cases appears practically

identical. The fat in the brewers' grains appears rather more

digestible than that in the bran, while in case of the extract

matter the opposite is the result.

Winter w^heat bran generally costs about two dollars per

ton more in the retail markets than does the spring bran,

and it was our object to see if analysis and digestibility war-

ranted this extra price. So far as composition is concerned,

the two brans are practically alike. We regret that at pres-

ent positive conclusions cannot be drawn from the digestion

experiments. In case of the winter wheat bran, through an

unfortunate circumstance only the results obtained with one

sheep can be presented. From the results offered it will be

noticed that the protein and extract matter have almost iden-

tical coefficients, but the fat appears rather more digestible

in the spring bran, and the cellulose more digestible in the

winter bran. As these two latter ino-redients are of minor
importance, however, because of their comparative small

absolute percentage when compared with the protein and
extract matter, the comparative value of the two brans
would not be seriously affected. Therefore the results thus

far would indicate no material difference between the two
brans. The experiment Avill be repeated, however, at an
early date, and as soon as more decisive results are obtained
they will be published.

The finer grade of wheat middlings coincides very closely

in digestibility with Buffalo gluten feed. The chief difference

between the two feeds is that the Buffalo gluten feed contains
about four per cent, more protein than the wheat middlings.
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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.

Sheep I.

Periods.
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Composition of Feed Stuffs.

[Dry Matter.]
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Sheep II.— Concluded.

[Jan.
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Tables shovnng Food fed and Water drank Daily, the Daily

Amount of Manure and Urine excreted and the Temperature

of the Stables.

Period I. Sheep II.

[Fodder consumed daily : 900 grams hay and 5 grams salt.]

Date.
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Periop I. Sheep IV.

[Fodder consumed daily : 900 grams hay and 5 grams salt.]

Date.
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Period II. Sheep IV.

[Fodder consumed daily : 600 grams hay, 250 grams BuflFalo gluten feed and 5

grams salt.]

Date.
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Period III. Sheep II.

[Fodder consumed dailj^ : 900 grams hay and 5 grams salt.]

Date.
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Peeiod III. Sheep TV.

[Fodder consumed daily : 900 grams hay and 5 grams salt.]

Date.
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Period IV. Sheep III.

[Fodder consumed daily : 600 grams hay, 250 grams new-process linseed meal and

5 grams salt
]

Date.



1894.] PUBLIC DOCUMENT— No. 33. 163

Period V. Sheep III.

[Fodder consumed daily : 600 grams hay, 250 grams old-process linseed meal and
5 grams salt.]

Date.
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Period VI. Sheep I.

[Fodder consumed daily : 450 grams hay, 400 grams corn cobs, 250 grams new-
process linseed meal and 5 grams salt.]

Date.
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Period VII. Sheep I.

[Fodder consumed daily : 500 grams hay, 400 grams dried brewers' grains ^nd 5

grams salt.]

Date.
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Period VIII. Sheep n.

[Fodder consumed daily : 600 grams hay, 300 grams spring-wheat bran and 5 grams

salt.]

Date.
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Period IX. Sheep IV.

[F.odder consumed daily : 600 grams hay, 300 grams winter-wheat bran and 5 grams

salt.]

Date.
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Period X. Sheep IV.

[Fodder consumed daily : 600 grams hay, 300 grams wheat middlings and 5 grams

salt.]

Date.
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English Hay (a) . Period I.

Sheep II.
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Buffalo Gluten Feed. Period II.

Sheep II.
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English Hay (b). Period III.

Sheep I.
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By feeding the following grains in connection with English

hay (h) we are enabled to find their coefficients of digesti-

bility.

New-process Linseed Meal. Period IV.

Sheep II.

Dry
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Old-process Linseed Meal. Period V.

Sheep II.
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Corn {Maize) Cobs. Period VI.

Sheep I.
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Dried Breivers' Grains. Period VII.

Sheep I.
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Spring Wheat Bran. Period VIII.

Sheep II.
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Winter -^V^leat Bran. Period IX.

Sheep IV.
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Wheat Middlings.

Sheep I.
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yii.

NOTES ON FEEDING FAEM HOESES.
1888-93.

Rations for Farm Horses.

The following data are presented in order to show how the

horses kept at the station have been fed during the past few

years. The two farm horses, Fan and Bess, do an average

amount of work during the spring, summer and autumn. In

the winter season the work is light. Molly, whose record

first appears in January, 1892, has been used for driving and

express work.

During the winter of 1892, when the horses had compara-

tively little to do, the grain rations were reduced one-third.

The so-called provender consists of cracked corn and oats

mixed in the proportion of four hundred pounds of corn to

fifteen bushels of oats. The horses were weighed weekly,

and the average monthly weights will be found in Table III.

The horses have been in uniform o-ood condition durins: the

several years.

Table I. {Horses Fan, Bess and Molly.)
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amount of dry matter and digestible matter consumed daily

and the average daily cost of the rations.

The following table shows the pounds of digestible nutri-

ents in Ration IV., as compared with Wolff's standard for

horses of one thousand pounds live weight, doing average

work and hard work :
—

Table II.

Digestible

Protein

(Pounds;.

Digestible Digestible
Carbo

Kat
(Pounds).

hvdrates
(Pounds)

,

Total
Digestible
Matter

(Pounds).

Nutritive

Katio.

Ration IV.,

Wolff's standard, average
work,

Wolff's standard, very hard
work,

1.58

1.55

2.12

0.43 11.25

0.55

0.83

10.85

12.63

13.26

12.95

15.58

1:7.81

1:7.80

1:7.00
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Remarks.

It will be noticed that the average weight of the horses

has been well sustained by the various rations fed. Table

III. makes this very clear. Slight variations are noted at

times, due probably to the fact that the horses were obliged

to do rather more than the average work for a short time.

Ration III., fed when the horses were doing very light

work, proved sufficient to keep them in good condition, and

costs several cents less per day than the others. Ration

IV. gives very good results, and costs somewhat less than

Rations I. and II. The cost of the several rations is based

on an approximate average market cost of the several foods.

This average will be found below. Ration IV. contains

about the same amount of digestible nutrients as given by

Wolff for horses doing average work.

Average Market Cost of the Various Foods fed.

Hay, $15 00 per ton.

Wheat bran, 20 00 "

Cracked corn, 24 00 "

Oats (thirty-two pounds per bushel) , . . . 45 per bushel.

Average Composition of Fodder Stuffs.

Hay.
"WTieat

Bran.

Moisture at 100^ C, .

Dry matter,

Analysis of Dry Matter.

Crude ash,

" cellulose, ....
" fat,

" protein

Non-nitrogenous extract matter,

.

10.15

89.85

100.00

6.21

32.15

2.38

9.67

49.59

100.00

10.49

89.51

100.00

7.01

10.89

5.00

17.78

59.32

100.00

12.16

87.84

100.00

2.58

6.96

5.11

12.25

73. a4

100.00



PAPIT II.

T^IELD EXPERIMENTS.

C. A. GOESSMANN.

1. Fteld Experiments to ascertain the Effect of the Exclusion of Evert Form
OF Nitrogen-containing Manurial Matter from the Fertilizer applied
FOR THE Production of a Grain Crop — Oats — on its Yield per Acre
(Field A).

2. Field Experiments with Prominent Varieties op Grasses and Grass Mix-
tures UNDER FAIRLY CORRESPONDING CIRCUMSTANCES AND WITH DIFFERENT
Varieties of Potatoes (Field B).

3. Field Experiments regarding the Effect of Different Combinations of
Commercial Fertilizers on the Yield of Some Prominent Garden Crops
(Field C).

4. Observations regarding the Adaptation of a Variety of More or Less
Reputed Fodder Plants new to our Section of the Country (Field D).

5. Field Experiments with Different Commercial Phosphates, to study the
Economy of Using the Cheaper Natural Phosphates or the More Costly
Acidulated Phosphates (Field F).

6. Field Experiments to show the Effect of Barn-yard Manure on the Yield
op Corn (Field G).

7. Field Experiments to determine the Effect of Various Fertilizer Mix-

tures ON Leguminous and Grain Crops (East Field).

8. Observations on Permanent Grass Lands— Meadows.

9. liKPORT on General Farm Work.
10, Observations on Special Fertilization with Reference to some Prominent

Industrial Crops, Fruits and Garden Vegetables.
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1. Field Experiments carried ox for the Purpose of

ASCERTAINING THE EfFECT OF THE EXCLUSION OF

Every Form of Nitrogen-containing Manurial
Matter from the Fertilizer applied for the

Production of Oats on the Yield, as compared

WITH THE Results obtained when a Liberal

Amolt^t of Various Nitrogen-containing Manu-
rial Substances is applied under Otherwise Cor-

responding Circumstances for the Same Purpose.

Field A.

The unbroken record of this field extends over more than

twenty years. The systematic treatment of the soil, as far

as suitable modes of cultivation and of manurino; are con-

cerned, was introduced during the season of 1883-84. The

subdivision of the entire area into eleven plats (one-eighth

of an acre each), of a uniform size and shape, one hundred

and thirty feet long and thirty 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 combi-

nation, on the character and yield of the crop selected for the

trial. The treatment of the soil adopted in preceding years

favored this new project for field observations, as may be

noticed from the following remarks.

Several plats which for five preceding years did not receive

any nitrogen compound for manurial purposes were retained

in that state, to study the efl'ect of an entire exclusion of

nitrogen-containing manurial substances on the crop under
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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.

Aside from the difference regarding the nitrogen supply,

all plats were treated alike. They each received without an

exception a corresponding amount of available phosphoric

acid and of potassium oxide. The phosphoric acid was sup-

plied in form of dissolved bone-black, and the potassium

oxide either in form of muriate of potash or of potash-mag-

nesia sulphate.

Amount of Fertilizing Ingredients used Annually per Acre.

C
Nitrogen, 45 pounds.

Plats 0, 1, 2, 3, 5, 6, 8, 10, { Phosphoric acid,

(^
Potassium oxide,

f Nitrogen,

.

Plats 4, 7, 9, . . . { Phosphoric acid,

\^
Potassium oxide.

80 pounds.

125 pounds.

none.

80 iDounds.

125 pounds.

One plat marked received its main supply of phosphoric

acid, potassium oxide and nitrogen in form of barn-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 seeding, 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.
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The subsequent tabular statement shows the annual appli-

cation and special distribution of the manurial substances

with reference to each plat since 1889. The fertilizers were

in every case applied broadcast as early as circumstances per-

mitted. They were well harrowed under before the seed was

planted in rows by a seed drill.

Annual Supply of Manurial Substances.

Plat
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The above-described course of tjie general management of

the experiment has been followed thus far for five consecu-

tive years (1889-93, inclusive).

Kind of Crojjs raised.

Corn (maize), in 1889.

Oats, in 1890.

Rye, in 1891.

Soja bean, in 1892.

Oats, in 1893.

For details regarding earlier years (1889-92), see corre-

sponding annual reports.

Summary of Four Years' Observations npon Field A (1889-92).
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An examination of the above tabular statement of the

annual yield of the various crops upon the different plate

shows that as a rule 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 available nitrogen. It seemed

but proper to sum u}) in our last annual report our results in

the following statement : —
The experiments carried on upon Field A during the years

1889, ^90, ^91 and '92 show conclusively the importance of

a liberal supply to the soil of an availableform of nitrogen, to

serve a successful and remunerative cultivation offarm crops

under otherwise correspondingfavorable conditions. For even

a leguminous crop^ the soja bean, lohen for the first time

raised upon Field A, did not furnish an exception to our

observation.

The stated conclusion is in full accord with careful obser-

vations of others when raising upon a field for the first time

clover or clover-like plants. A deficiency of the soil in

regard to the peculiar lower organisms, which in case of

clover-like plants are recognized as the medium to assist in

the conversion of the atmospheric nitrogen into nitrogenous

plant food, is usually considered the cause of the results.

This class of crops frequently does better on a second trial

upon the same lands.

A liberal introduction of annual leguminous crops into

our system of raising field crops is known to improve the

nitrogen resources of the farm lands in an economical way.

1893.— The main object of our experiment upon Field A
during this season was to observe the after-effect of the cul-

tivation of soja bean (a leguminous crop) on the nitrogen

resources of the soil which 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 ad-

dition 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.
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Oats were selected as the crop suitable to serve for that

purpose. The general management of the experiment, as

far as the preparation of the soil, manuring and seeding-

down are concerned, was the same as in preceding years, as

will be seen from the subsequent description of the operation.

The field was ploughed Sept. 22, 1892 ; during the suc-

ceeding March the barn-yard manure was applied broadcast

to Plat 0, and April 29 the entire field was again ploughed.

The remaining plats, 1-10, received their different fertilizer

mixtures broadcast on May 4. The entire field was harrowed

and pulverized a few days later. The oats were sown May
15, in drills two and a half feet apart, at the rate of three

and two-thirds pounds per plat. The seed when tested by
germination showed eighty-two per cent, of live seed. The
young plants appeared above ground May 22. June 2 and

again June 17 all plats were cultivated and hoed.

Height of the Oats ^qion the Different Plats of Field A during

the Season (1893).

[Inches.]
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yellowish-green, while those which received nitrogen in the

form of dried blood were especially dark-green colored. The

crop raised on the plats which received nitrogen in the form

of sulphate of ammonia retained the green color somewhat

longer than that of the remaining plats.

The crop was cut August 14, 15.

Yield of Oat Crop on Different Plats (1893).

[Pounds.]
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Conclusions.— An examination of the results given above

shows that the total crop on those plats to which no nitrogen

was applied (4, 7 and 9) averaged 800 pounds less than in

case of the plats which received tjieir regular supply of ni-

trogen in some form or other.

Plat 8 shows again the exceptional conditions of previous

years, for, although fertilized in a like manner as Plat 6, 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 crop on the plats receiving no nitrogen

addition, as compared with those receiving a nitrogen supply,

was :
—

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-foui'th less

;

With oats in 1893, one-seventh to one-eighth less.

From this it will appear that the introduction of a legu-

minous crop into our rotation has somewhat reduced the dif-

ference in yield between the plats receiving no nitrogen and

those receiving it, yet has not entirely obliterated it.

These experiments will be continued another year, with

some modifications.
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2. Field Experiments with Several Prominent Vari-

eties OF Grasses and of Potatoes.

Field B.

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, running 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.

From 1884 to 1889 every alternate plat received annually

the same kind and the same amount of fertilizer,— 600

pounds of fine-ground bone and 200 pounds of muriate of

potash per acre.

From 1889 to the close of the season of 1892 all plats

were treated alike, as far as the system of cultivation and

of manuring is concerned. The previously stated unma-

nured plats (12, 14, 16, 18 and 20) received from 1890, like

the remaining plats (11, 13, 15, 17, 19 and 21), as manure

annually at the rate of 600 pounds of fine-ground bone and

200 pounds of muriate of potash, applied broadcast either as

a top dressing or thoroughly ploughed under, as circum-

stances admitted.

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 :
—
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Crops raised in 1892.

Plat 11,

Plat 12,

Plat 13,

Plat 14,

Plat 15,

Plat 16,

Plat 17,

Plat 18,

Plat 19,

Plat 20,

Plat 21,

Kentucky blue-grass, sown Sept. 24, 1889.

Kentucky blue-grass and red toj), sown Sept. 18, 1891.

English rye-grass and Italian rye-grass, sown Sept. 29, 1890.
English rye-grass and red top, sown Sept, 29, 1890.

Herds grass and red top, sown April 23, 1891.
Italian rye-grass and red top, sown April 23, 1891
Meadow fescue, sown Sept. 25, 1887.

Meadow fescue, sown Sept. 29, 1890.

Herds grass, sown Sept. 25, 1889.

Herds grass and red top, sown Sept. 29, 1890.

Meadow fescue and herds grass, sown Sept. 18, 1891.

Area of Each Plat, Two-jiftkenths Acke.
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It was proposed to compare the yield, as far as quantity

and quality are concerned, under otherwise 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.

The actual amount of potassium oxide used in all cases

remained the same.

Statement of Fertilizers used (Pounds).

c Muriate of potash, .

Plats 11, 13, 15, \
i Bone,

Plats 14, IG, 20,
c Sulj^hate of potash (high grade).

Bone,

400

COO

400

600

Composition of Fertilizers uf
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The final mechanical preparation of the different plats was

the same in all cases. The fertilizer was applied broadcast,

and subsequently thoroughly harrowed in before planting.

The potatoes were planted May 10 on all plats at the rate of

nineteen bushels per acre, or two and one-half bushels pota-

toes per plat. Potatoes used were either whole ones of

medium size, or when larger were cut in pieces of sizes cor-

responding to the former. Plats 11 and 20 were planted

with Clark's variety
;
plats 13 and 14 were planted with New

Queen variety
;
plats 15 and 16 were planted with Beauty

of Hebron variety.

The crop began to break ground May 26, and was subse-

quently cultivated and hoed June 5 and June 20. The pota-

toes were in bloom June 24, and the tops began to die August

14. The crop was harvested August 23 and 24.

The potatoes were in all cases of a superior appearance

;

only one-eighth to one-ninth of the entire crop was not mar-

ketable as a first-class article, on account of small size.

Yield of Crop.

A. Potash applied in the Form of Mnriate.

Yield of Potatoes in Pounds.
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Yield of Crop— Concluded.

B. Potash apjdied, in the Form of High-grade Sulphate.

Yield of Potatoes in Founds.
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do not favor for any length of time an economical and clean

cultivation of the majority of our best grasses.

Yim of First Gut of G,

Plat 12, Kentucky blue-grass,

Plat 17, Meadow fescue, .

Plat 18, Meadow fescue,

.

Plat 19, Herds grass,

Plat 21, Meadow fescue and herds grass.

a.s\s-, Hail (1893).

sown Sept. 24, 1889.

sown Sept. 25, 1887.

sown Sept. 29, 1890.

sown Sept. 25, 1889.

sown Sept. 18, 1891.

Yickl per Plat

(Pounds).

Kate per Acre

(Pounds).

Plat 12,

Plat 17,

Plat 18,

Plat 19,

Plat 21,

280

280

240

430

410

2,100

2,100

1,800

3,225

3,075

Value of Grass Fertilize
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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 Prominent Garden Crops.

Field C.

The area devoted to the above-stated experiment is 189

feet long and 164 feet wide; it is subdivided into six plats

of uniform size (88 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 past history (since 1885), as far as mode of culti-

vation and manuring is concerned, is well known. Ground

bone and muriate of potash, 600 pounds of the former and

200 pounds of the latter per acre, have been used for more

than six years preceding 1891 as general fertilizer. No
stable manure of any description has been applied to the field

for seven years preceding. General field crops, as grain

crops, leguminous plants, potatoes, etc., have been raised

upon the grounds in suitable rotation during that period.

The observation with raising garden crops, by the aid of

different 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 1, 2 and 3

during that of 1892. The difference of the fertilizers applied

consisted in the circumstance that diff'erent forms of nitro-

gen and potash were used for their preparation. All plats

received essentially the same quantity of nitrogen, potash
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and phosphoric acid, and every one of them received its phos-

phoric acid addition in the same form, namely, dissolved

bone-black. Some plats received their nitrogen supply in

the form of organic animal matter, dried blood ; others

received their nitrogen in the form of sodium nitrate. Chili

saltpetre ; others in the form of ammonium sulphate. Some
plats received their potash in the form of muriate of potash

and others in the form of the highest grade of potassium

sulphate (in our market 95 per cent.). The subsequent

tabular statement shows the quantities of the manurial sub-

stances applied to the different plats :
—

Plats.
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comment, to enable us to accumulate more facts for the

support of our conclusions. Upon a few sul)sequent pages

will be found a description of the management of the experi-

ments during the season of 1893, accompanied by a brief

compilation and discussion of all the results thus far obtained.

The entire field was ploughed April 26, and the fertilizer

mixtures given in the previous tabular statement were applied

broadcast to the plats. The soil was subsequently harrowed

and pulverized. All the crops were sown or planted as cir-

cumstances advised in rows two and one-half feet apart.

Each of the different crops was sown or planted on the same

day in all cases. Celery, cabbages, lettuce and tomatoes

were raised in hot-beds, and afterwards transplanted to the

different plats ; while with spinach, beets and potatoes the

seed was sown directly upon the plats.

The following order in arranging the different crops was

adopted, beginning in each plat at its western end :
—

Two rows of spinach, variety New Zealand.

One row of celery, variety Dwarf Golden Heart.

One row of lettuce, variety Hanson.

One row of red cabbage, variety Red Dutch.

Two rows of beets, variety Edmund's Blood Turnip.

Five rows of potatoes, variety Beauty of Hebron.

Two rows of beets, variety Edmund's Blood Turnip.

Three rows of cabbages, variety Fottler's.

Two rows of tomatoes, variety Essex Hybrid.

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.

Order of arrangement of crops in. plats :
—
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1892. 1893.

Celery.
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The various mixtures of fertilizers used by 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.

Potatoes were planted ^lay 10 ; spinach and beets were

sown May 15 ; lettuce and cabbage plants were set out May
15 ; tomatoes were set out May 29 ; celery plants were set

out June 20. The seeds in every case were taken from the

same lot ; the young plants were raised under corresponding

conditions in the same hot-bed, and a corresponding number

transplanted in each plat. All plats were kept clean from

weeds and treated in a like manner during the season. The

crops were harvested whenever fit for the market. The

subsequent tabular statements of the yield of the crops show

the date of maturity and the quantity obtained at different

dates :
—

Yield of Spinach {Variety New Zealand).

Pounds.

Plat 1 (two rows),

Plat 2 (two rows),

Plat 3 (two rows),

Plat 4 (two rows)

,

Plat 5 (two rows)

,

Plat 6 (tAvo rows)

,

167A

182

m\
57

210

1984

The seed was sown May 10 ; the crop was harvested July

12. The low yield of Plat 4 was due to poor germination

of the seed.
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Yield of Beets {Varietij Edmund's Blood Turnip).

Plats.
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Yield of Potatoes (Variety Beauty of Hebron).
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Yield of Tomatoes ( Variety Essex Hybrid)
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Tomatoes {^Variety Essex Hybrid).
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/Sin'riach (Varfetjf N'ew Zealand).

Plats.
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of muriate of potash, applied broadcast. On May 8 the

field was sown to vetch and oats, 25 pounds of vetch and

2 J bushels of oats being used for seed. The crop made an

even and rapid growth. About two-fifths of the crop was

used for green fodder July 6 to 18. The remainder was

cut as hay. The area cut for green fodder yielded 5,053

pounds, or 21,800 pounds per acre ; that cut as hay weighed

1,750 pounds, or 5,469 pounds per acre. On July 28

the land was again ploughed. A fertilizer mixture, com-

posed of 100 pounds of nitrate of potash and 300 pounds

of ground bone, was applied broadcast and harrowed in.

August 4 the field was sown to buckwheat ; this came in

bloom September 1. The crop began to be cut for green

fodder when in full bloom, September 11, and the cutting

was completed September 29. The yield of green fodder

was 3,870 pounds, or 7,036 pounds of green fodder per

acre.

Analysis of Vetch and Oats {Green).

Moisture at 100° C, 79.16

Dry matter, 20.84

100.00

Analysis of Dry Matter.

Crude ash, 8.80

" cellulose, 30.34

" fat, 3.90

" protein, . .13.27

Nitrogen-free extract matter, . . <, . . . . 43 . 69

100.00
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4. Experiments with a Variety of New Forage

Crops (1893).

Field D.

This field Las been used for the past two 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 adaptation 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.

The field is 328 feet long and 70 feet wide, covering an

area of 22,960 square feet, or .527 acre. The land was

ploughed April 24 and May 10. The fertilizer used con-

sisted of a mixture of 600 pounds of ground bone and 200

pounds of muriate of potash, which was applied broadcast

and harrowed in before seeding. The difierent 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 :
—

White lupine {hwpinxis albus)

.

Yellow lupine {Luphms lutens).

Prickley comfrey {Spnjjhytum officinale)

.

Forest pea or flat pea {Lathyrus sylvestris) .

Late-maturing soja beau {Soja hisj^ida).

Kidney vetch (AnthyUis vulneraria) .

Early-maturing white soja bean {Soja JiisjMa).

Sainfoin (Onobrychis sativa).

Early-maturing black soja bean {Soja Ju'spida).

Cow-pea (DolicJios sinensis).

Serradella {OrnitJiopus sativus).

Spring vetch ( Vicia sativa) .

Bokhara clover (Melilotus alba).

Horse bean {Vicia faba).

Kaffir corn.

Common buckwheat {Fagopyrum escnlenfmn).

Japanese buckwheat {Fagopyrum esculentum)

.

Silver-hull buckwheat {Fagopyrum escidentum)

.

Summer rape {Brassica Napnis).

Carrots {Daucus carota).

White lupine {Lupimis alba), four rows. The seed was

sown May 19. The young plants broke ground May 29;
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they were considerably aflected by the drought of July and

August. The plants proved to be of a late variety, blossom-

ing the latter part of September. The seed was bought of

J. M. Thorburn, New York City, at eleven cents per pound.

Yellow lupine (Lujmms lutens), four rows. The seed

was sown May 19 and came up May 29. The plants began

to blossom July 29, pods commenced forming August 5, and

ripened seed throughout the month of September. Large,

well-formed tubercles were found on the roots of this, as well

as on those of the preceding variety.

Both varieties of lupine deserve a high recommendation

for green manuring, having served us well for that purpose.

Prickley comfrey {Sijmphijtum officinale), one row. The
roots remained in the ground from last year, and wintered

well during the winter of 1892-93. The plants started into

growth early in the spring, and blossomed June 13 ; July 24

they were cut. The plants were again cut early in the fall.

Both cuttings showed a li])eral, vigorous growth. This fod-

der plant offers but little inducement for home cultivation

when compared with many of our annual leguminous plants.

Forest pea or flat pea (^Lathyrus sijlvestris), three rows.

The roots remained in the ground from last year ; they were

partially winter-killed. The crop blossomed June 24 and

was cut July 27, at which time the growth was large and

rank. A second growth was cut during the fall. Our re-

sults thus far are but little encourag-ino;.

Late-maturing soja bean (Soja Msjjida), two rows. The
seed was sown May 19, the young plants appearing above

the ground May 29. They made a vigorous and leafy growth,

blossoming September 15. This variety is apparently of

much less feeding value than the earlier blooming varieties.

The seed was obtained of J. M. Thorburn of New York City,

at eight cents per pound.

Kidney vetch {AnthyUis vulnei^aria) , four rows. The
roots remained in the ground from last year, and wintered

very well. 'The plants blossomed for the first time since

seeding June 13 ; they were cut July 24. No second cut

was obtained. It is a very attractive plant when in bloom.

Seed was bought of D. Landreth & Sons, Philadelphia, Pa.

Early-maturing white soja bean (^Soja hispida), ten rows.
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The seed was sown May 19 and came up May 29. The plants

began to blossom July 17 ; they were cut August 19. The

seed was of our own raising. This variety has served us well

for several years as hay and as ensilage (see previous reports)

.

Sainfoin ( OnobrycMs sativa) , five rows. The crop wintered

well from last year. The plants began to blossom June 5

and vp^ere cut July 27. A second growth was produced.

The seed was bought of Henry Nungesser, New York City,

at six cents per pound.

Early-maturing black soja bean (^Soja htsptda), five rows.

The seed was sown May 19 and the young plants broke

ground May 29. They came into bloom July 17 and were

out August 19. The only marked difierence between the

black and the white varieties consists in the color of the seeds

and of more foliaccous growth in the case of the black variety.

It is a valuable fodder plant and stands our climate well.

The seed used was of our own raising.

Cow-pea (DoUcJios sinensis), five rows. The seed was

sown May 19, the young plants appearing above ground

May 20. August 26 the plants blossomed and were cut for

fodder. Most varieties of this plant do not produce ripe

seed with us. The seed was obtained of D. Landreth & Sons,

Philadelphia, Pa.

Serradella (Oniithojms saiiviis), five rows. The seed was

sown May 19 and came up May 29 ; blossoms appeared July

11 and the crop was cut for fodder August 14. The growth

was very rank and heavy. The crop has supplied us for

years with a good green fodder. The seed was obtained of

Henry Nungesser, New York City, at eight cents per pound.

Spring vetch (Vicia sativa), five rows. The seed was

sown May 19, the plants appearing May 26 and beginning to

blossom July 11. August 4 the growth was cut for fodder.

Vetch with oats has furnished us for several years an excellent

material for green fodder and hay. The seed was obtained of

Henry Nungesser, New York City, at eight cents per pound.

Bokhara clover {Melilotus alba), five rows. The seed was

sown May 19. The plants appeared above ground May 26,

and were cut August 12, at which time there were no signs

of blooming. There was a small second growth. The plant

with us is apt to grow rank and too woody to furnish an
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acceptable fodder article for any length of time. The seed

was bought of Henry Nungesser, New York City, at twenty

cents per pound.

Horse bean ( Viciafaba), five rows. The seed was sown

May 19 and came up May 29. The plants began to bloom

July 11. During the summer a blight attacked some of the

leaves, turning them black. The plant furnishes a good

green fodder when raised in connection with oats or barley

and vetch. The seeds are very nutritious. The plants were

cut September 28. The seed w\is obtained of J. M. Thor-

burn & Sons, New York, N. Y., at nine cents per pound.

Kaffir corn, one row. The seed was sent on for trial from

Lawrence, Kan. It was planted May 19 and began to come

up May 30 ; August 26 the plants began to head out. They

reached a height of five feet, and were characterized by slender

but very leafy stems. No great agricultural merit could be

obtained in our section of the country, as the plant does not

mature.

Common buckwheat (F'agopjpnwi esculenium), five rows.

The seed w^as sown May 19. The plants broke ground May
27 and came in bloom June 24. This buckwheat made a

smaller growth than either of the others. It was cut for fod-

der July 3 1 . We have used common buckwheat with good

results as second crop after vetch and oats or summer grain,

to serve as green fodder for cattle during the latter pai*t of

the season.

Japanese buckwheat {Fago])yrum esculentum), five rows.

The seed was sown jNIay 19 and came up May 25. The plants

came in blossom June 24. The growth was very heavy, the

leaf development being greater than in the case of either of

the two other varieties of buckwheat. The plants were cut

for fodder, when beginning to form seed, on August 2. This

variety deserves the serious attention of farmers as a substi-

tute for our common buckwheat. The seed was o])tained of

J. M. Thorburn, New York, N. Y., at six cents per pound.

Silver-hull buckwheat {Fagopyrutn esculentum) ^ five rows.

The seed was sown May 19. The plants broke ground May
27 and came into bloom June 24. July 29 they were cut

for fodder. The seed w^as obtained of J. M. Thorburn, New
York City, at six and one-fourth cents per pound.
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Summer rape (Brassica JVapus) , five rows. The seed was

sown May 19 and came up May 25. The plants were cut for

fodder August 7, at which date they showed no signs of

blooming. A second growth was cut early in the fall. Both

cuttings showed a healthy and abundant growth. The seed

was obtained of D. Landreth & Sons, Philadelphia, Pa.

Carrots (Daucus carota). The seed was sown June 1,

appearing above ground June 10. The plat (.155 acres) was

weeded and hoed July 10. The crop was harvested Novem-

ber 2. Yield, 5,540 pounds, or 13-14 tons per acre.

Analyses of Crops raised upon Field D {1 893)

.

[I., common buckwheat {Fagojjyrum esculentum) : dried; cut when in bloom

II , silver-hull buckwheat (Faffopi/ntin esculentum): dried; in bloom. Ill , Jap-

anese buckwheat (Fac/opf/rum escttlcntum) : dried; in bloom. IV., summer rape

{Brassica Napus) : dried; cut before blooming. V., prickley comfrey {Symj^hytum

ojficinale) : second growth
]





Spring Vetch (Vicia sativa).

Jul^, 1891. Pods forming.





Kidney Vetch (Anthyllis vulneraria')

.

August, 1893. In bloom.



Early-maturing Soja Bean (Soja hispida).

September, 1893. With pods formed.





Flat Pea (Lathyrus sylvestris).

August, 1893. In bloom.



i
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Analyses of Crops raised upon Field D {1893) — Continued.

[I., yellow lupine {Ltqnnus lutens) : in bloom. II,, white lupine {Lupinus albus)

:

in bloom. III., sainfoin
(
Onobrychis sativus) : di'ied ; in bloom. IV., Bokhara clover

{Melilotus alba) : dried; in bloom. V., serradella {Ornithopus sativa) : green; in

bloom. VI., kidney vetch {Anthyllis vubieraria) : second growth; in bloom.]
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Analyses of Crops raised upon Field D (1893) — Concluded.

[I., flat pea {Lathyrus sylvesiris) : in bloom. II., flat pea {Lathyrus sylvestris) :

second growth. III., common vetch {Vicia sativa): in bloom. IV., horse bean

(Vicia faba) : with pods forming. V., soja bean {Soja Iiispkla) : with pods form-

ing. VI., cow-pea {Dolichos sinensis) : with pods forming.
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Field " D." —Arrangement of Crops raised.

1892. 1893.

Artichoke.

Prickley Comfrey.

Pyrethrum.

Forest Pea.

Stachy's Tubers.

Kidney Vetch.

Winter Rape.

Sainfoin.

Yellow Trefoil.

Spring Vetch.

Bokhara Clover.

Summer 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
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Field E (Rue).

This field is 260 feet long and 48 feet

wide, containing .286 acre. In Septem-

ber of 1892 the field was ploughed and

the following fertilizer mixture applied

:

200 pounds of fine-ground bone and 70

pounds of high-grade sulphate of potash.

The field was then sown to rye and winter

rape, two-thirds of a bushel of rye and ten

pounds of rape being used for seed. Both

the rye and the rape came up and made a

fair fiill growth. The rye wintered well,

but the rape entirely winter-killed.* The

rye headed out May 29 and was cut July 12.

Yield of Rye.
Pounds.

Grain, 336

Straw and chaff, 1,243

Rate x>er Acre,

Grain, 1,175

Straw and chaff, 4,246

* Judging from the experiment, the seed sown proved to be summer rape instead

of winter rape, as supposed.



1894.] PUBLIC DOCUMENT— No. 33. 221

5. Field Experiments with Different Commercial
pnosrhates 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-

vious 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 winter. 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 ditferent 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.
Phosphatic slag, $15 00

Mona guano (West Indies), 15 00

Florida rock phosphate, 15 00

South Carolina phosphate (floats), . . . . . . 15 00

Dissolved bone-black, 25 00

Analyses of Phosphates used.

[I., phosphatic slag; II., Mona guano; III., Florida phosphate; IV., South Carolina

phosphate; V., dissolved bone-l)lack.]
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The phosphatic slag, Mona guano, South Carolina phos-

phate and Florida phosphate were applied at the rate of 850

pounds per acre ; dissolved bone-black 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 390 pounds per acre.

Potatoes were 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)

.

2893, — The field was ploughed April 29. May 6 the

fertilizers were applied broadcast to the various plats, and

the land was afterwards thoroughly harrowed and pulverized.

May 20 corn, variety " Pride of the North," was planted in

hills, eighteen quarts being used. The crop was cultivated

three times, and hoed twice during the months of June and

July. The corn came in bloom August 1 and was cut Sep-

tomber 8. It remained in the field until October 10-13,

when the ears of corn were picked. During the entire season

Plat 1 appeared to make a larger and more rapid growth than

any of the other plats.

Height of Plants (luring the Season.

Plats.
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Yield of Crop.
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6. EXPEEIMENTS WITH CoRN.

Field G.

This field is 700 feet long and 75 feet

wide; area, 52,500 square feet, or 1^

acres. The land is nearly level and the

soil a loam several feet in depth.

May 1 barn-yard manure was applied

to the field at the rate of ten tons per

acre. A few days later the field was

ploughed, harrowed and prepared for

planting. The southern end of the field

for a distance of fifty feet was planted to

artichokes. The remainder of the field

was planted to corn, variety "Pride of

the North." The corn was planted in

hills May 20, sixteen quarts of seed

being used. The crop was cultivated

June 5 and June 23. August 1 the

stalks began to bloom. The crop was

cut September 9. Owing to the wet

condition of the soil on a portion of

the field, the corn on that portion (108

feet of the length of the field) was used

for o-reen fodder. The remainder of the
CI

crop (.92 acre) stood in the field until

October 20, when it was husked.

Yield of Crop {per Acre).
rounds.

Ears, 2,920

Stover, 5,917

Total, 8,887

The artichokes were planted May 20

and cultivated throughout the season

with the corn. They blossomed late in

September. The roots will remain in

the ground over winter and are to be

dug in the spring.
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7 . Field Experiments to compare the Effect of Home-
made Mixed Stable Manure, of Unleached Wood
Ashes and of Various Mixtures of Commercial

Fertilizing Materials on the Yield of Some
Prominent Farm Crops, when applied as Manure
UNDER Otherwise Fairly Corresponding Condi-

tions (1888-94).

EoM Field,

The land used for these observations covers an area of

from seven to eight acres, and is located along the east side

of the farm of the station. On its western termination it

borders on a meadow in fair condition, and on its eastern

side it is separated from a natural thrifty grove by a private

road from 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 are connected by drain pipes with

the main drain of the adjoining meadow since the experi-

ment 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 indifierent 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.

In the autumn of 1887 the sod which covered the entire

area was turned under by ploughing, and subsequently, by a

repeated use of a wheel harrow, was thoroughly broken up.

One ton of unleached wood ashes (per acre), applied broad-

cast and slightly ploughed in before the close of the season,

served as manure for the coming year (1888).

The succeeding spring, after a thorough mechanical prep-

aration of the soil by ploughing and harrowing, the follow-

ing crops were planted : potatoes, barley, oats and corn.
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They were sown in rows running along the sloping grounds

from north to south, to secure favorable conditions for an

advantageous and liberal use of a horse cultivator in the

interest of clean cultivation.

The crops raised during that season showed a fairly uni-

form state of productiveness of the entire field here under

discussion.

1889.— The field experiments with different manures,

which are the special subject of this chapter, began during

the spring of that year.

The lands previously described are divided by a grass road

into two parts, a north and a south field. The former

occupies a space of from five to six acres and the latter three

to four acres. Each of these fields, running from north to

south, was subsequently subdivided into five plats, which were

kept separate from each other by a space of land fourteen

feet wide, running along the entire length of each plat from

east to west. The spaces between adjoining plats were

cultivated and planted in connection with the main plats.

They received, however, at no time manure of any descrip-

tion during the entire experiment.

Tlie crops selected for the experiment were in all cases

planted in the same manner across the five plats set apart

for the observation. They occupied in every case, as far as

the same crops are concerned, the same area. The mechan-

ical preparation of the soil was alike in case of the same crop
;

the same statement applies to the special treatment, as culti-

vating, etc., during the growing season, and to the mode of

harvesting.

The difference in the treatment of the five plats was entirely

confined to a different mode of supplying plant food to the

crops raised; each p)lat was treated year after year in the

following manner (1889 to 1894) :
—

Fertilizer applied Each Year from 1889 to 1894.

Plat 1. — Home-made mixed barn-yard manure, 18,000 pounds

(rate of 10 tons per acre).

Plat 11. — Wood ashes, 1,800 pounds (rate of 1 ton per acre).

Plat 111.— No fertilizer.
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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)

.

Composition of Fertilizers used.
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in before seeding down. The amount of barn-yard manure

(plat I.) used is an exceptional one, for the purpose of

securing its highest effect. The annual amount of the

remaining fertilizers in case of plats II., IV. and V. is

within customary farm practice.

Name op Crop raised (18S9).



1894.] PUBLIC DOCUMENT— No. 33. 231

Name of Crop raised (1890).
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5. The decline in the yield of the unfertilized as com-

pared with that of the fertilized plats becomes more ap-

parent than in the preceding year.

1891.— The system of manuring and the general treat-

ment of the soil corresponded to that in preceding years.

Name of Crop raised (1891).

Entire Area
occupied

by the Crop.

Area occupied

by the Crop
in Each Plat.

Barley (in drills two feet ajjart),

Oats (in drills two feet apart), .

Oats (broadcast), . . . .

Acres.

1.68
.92

1.19

Acres.

.302

.165

.214

Amount of Seed used per Acre.

Barley, in drills,

Oats, in drills. .

Oats, broadcast,

Pounds.

68

65

78

Yield of Crops in Each Plat, calculated for One Acre.

[Pounds.]



1894.] PUBLIC DOCUMENT— No. 33. 233

An examination of the above-stated results leads to the

following conclusions :
—

1. Seeding in drills has in every instance given a larger

percentage of grain than seeding broadcast.

2. The yield of the crop on the fertilized plats exceeds

as a rule about thirty-three per cent, that of the crop

obtained on the unfertilized plat.

3. The results obtained by the aid of commercial manures

applied to plats IV. and V. compare very favorably with

those obtained with barn-yard manure or wood ashes.

4. Muriate of potash as potash source of plant food in

case of grain crops as a rule leads in yield of crops the

sulphate of potash-magnesia.

1892.— The system of manuring was the same as in pre-

ceding years. The general treatment of the soil was alike

in all plats.

Name of Crop eaised (1892).
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Dent corn when cut for the silo (kernels glazed but soft)

contained from 2G to 28 per cent, of dry vegetable matter

;

peas and oats when cut (in bloom) contained from 15 to 16

per cent, of dry vegetable matter. As the vetch and oats

raised upon the same plats in 1890 contained 20 per cent,

of dry matter when cut, it will be seen that this crop under

fairly corresponding conditions compares well with that of

Canada peas and oats, as far as their yield is concerned.

Analyses of:—
1. Vetch and oats (1890).

2. Canada peas and oats (1892).

3. Early-maturing soja bean (when blooming) (1892).
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Yield of Crops in Each Plat, calculated per Acre.

[Pounds.]
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Coyiclusions.

1. Soja beans should be planted in drills, to keep the

weeds down. They grow too slowly to shade the ground

sufficiently against objectionable vegetation.

2. Vetch and oats yield larger crops, suitable for green

fodder, than soja bean, at an early part of the season. They
yield also a larger crop of dry fodder for winter use.

3. Both crops, vetch and oats and soja bean, produce a

valuable ensilage. Two weight parts of corn, cut when the

kernels are glazing, and one weight part of early-maturing

soja bean, have furnished us a valuable ensilage for winter

and spring use.

1. Analysis of fodder corn for ensilage.

2. Analysis of corn and soja-bean ensilage.

Moisture at 100° C,

Dry matter, .

Analysis of Dry Matter.

Crude ash, ....
" cellulose, .

" fat, ....
" protein,

Nitrogen-free extract matter,
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8. EXPERIIVIENTS WITH GrASS LaND (MeADOWS).

The meadows under consideration comprise an area of

about 9.6 acres. Tlie entire field to 1886 consisted of old,

worn-out grass lands, overrun with a worthless growth on

its more elevated portion and covered with weeds and

sedges in its lower section. The improving of the land by

underdraining and ploughing, and subsequently by the use

of a system of drill culture, began in some parts (north end)

in 1886 and in others (south end) in 1887. For details of

this work, see ninth and tenth annual reports (1891-92).

1893. — In the spring of this year a change was made in

the area and mode of manuring of the grass plats. 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

former 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 to the acre.

Plat 3. — Six hundred pounds fine-ground bone and 200 pounds

muriate of potash to the acre.

Yield of Hay {1893).



238 AGRICULTURAL EXPERIMENT STATION. [Jan.

Yield of Hay (1889-93).

Ratk per Acre (Tons).

I'irst

Cut.

Second

Cut.

1889.

Plat 1, barn-yard manure, 18 tons to acre,

Plat 2, barn-yard manure, 8 tons to acre,

Plat 3, 600 pounds of 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,

Plat 4, wood ashes, 1 ton to acre, .

1891.

Plat 1, barn-yard manure, 8 tons to acre.

Plat 2, barn-yard manure, 6 tons to acre.

Plat 3, as in 1890,

Plat 4, as in 1890,

Plat 1, as in 1891,

Plat 2, as in 1891,

Plat 3, as in 1891,

Plat 4, as in 1891,

1892.

1893.

Plats 1 and 2, wood ashes, 1 ton to acre.

Plat 3, barn-yard manure, 8 tons to acre,

Plat 4, 600 pounds 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

1.14 3.87

1.21 3.59

1.03

1.00

1.34

.73

.68

.72

.72

.51

.51

1.04

.98

.64

1.02

.77

.86

.64
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9. Eeport on General Farm Work (1893).

The lands assigned for the use of the Massachusetts 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 laud 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 pre^^aration 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 ph3^sical and chemical condi-

tion of our cultivated lands is everywhere noticed, when
compared with their previous general condition.

During the past season several varieties of soja bean, vetch

and oats and buckwheat have been raised. The vetch and

oats was fed in part green and in part as hay to dairy cows.

The soja bean was fed as hay.

Twenty tons of corn have been put into the silos, and the

remainder has been fed in part as fodder corn, or has been

harvested when matured, and the corn stover obtained will

serve for the support of dairy stock in place of hay.
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The character and amount of farm and garden crops raised

in 1893 may be seen from the following statement :
—

Tons.

Hay (first cut), 3l|

Rowen, 10^

Potatoes, ... 7^

Oats (1,368 pounds grain, 5,032 pounds straw), .... 31

Vetch and oats (hay) , . 3|

Vetch and oats (green), 2|

Fodder corn (green), 26

1

Corn stover, 5J

Corn (ears), 2|

Soja bean (hay), ' ^l

Barley, 2i

Rye (226 i^ounds gram, 1,243 pounds straw), . . . . . |

Buckwheat (green) , 1

J

Tomatoes, • 2J

Cabbages, IJ

Spinach, 5

Lettuce, ^

Roots (carrots, 5,540 j^oimds ; beets, 2,194 pounds ; turnips, 2,157

pounds), 5

Miscellaneous, 3

112^0
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10. On Special Fertilization with Reference to Some
Prominent Industrial Crops, Fruits and Garden
Vegetables.

One of the first requirements for a healthful condition and

subsequent successful propagation of any plant consists in

adopting a well-devised system of fertilization.

A system of manuring may be called well devised or

rational when it is based upon the results of a careful exam-

ination into the composition of the plant under cultivation,

and on a due consideration of its natural qualifications for

availing itself of the needed plant food both from the atmos-

phere and the soil in question. When raised under other-

wise corresponding circumstances, plants with a well-de-

veloped and extensive root system may prosper where those

with a compact one will fail ; the same statement applies

with equal force to the character of their leaf systems.

To ascertain with certainty the composition of a plant,

especially with reference to its soil constituents, requires

repeated examinations in difierent stages of its growth and

when raised upon different kinds of soil. The relations of

the various mineral constituents of the plant to its successful

development must be fairly understood to know what ele-

ments of plant food ought to be present in the soil, in an

available form, to render success possible.

Most of our form plants have been carefully investigated,

and their requirements regarding kind and amount of the

various articles of plant food for their successful production

may be considered fairly well understood. This circum-

stance cannot be claimed with the same certainty regarding

the so-called "garden crops" and fruit-producing plants.

Our stock of information with regard to these is in an excep-

tional degree unsatisfactory. The slowness of the exhaustive

action of fruit trees on the soil, on account of their extensive

root systems, and the beneficial effect of a frequent rotation

of crops in case of garden plants, in connection with a cus-

tomary liberal supply of vegetable refuse material and of

home-made manures, have apparently delayed the need of a

scientific inquiry into the special wants of the garden and
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orchard on the part of agricultural chemists. A surplus in

the quantity of manurial matter has no doubt quite frequently

provided for special wants ; and in this view is secured an

intelligent explanation of the results. There is no scarcity

of valuable testimony to the fact of exceptionally good suc-

cess in raising fruits and garden crops by the aid of a liberal

supply of compound manurial matters, such as barn-yard

manure, vegetable compost of various descriptions, wood

ashes and others of a similar varying and thus ill-delined

composition
; yet it is equally well understood that but little

satisfactory explanation can be given in many instances re-

garding the particular relation which exists between the con-

stituents or conditions of such manurial substances applied

and the quantity and quality of the crops raised by their aid.

The world-wide reputation of barn-yard manure and wood

ashes dates back not merely one or two centuries ; their good

eflects have been known for thousands of years ; and we

have very good reason to believe that their general reputa-

tion rests on their complex character and their beneficial

influence over various physical and chemical qualities of the

soil. They contain in the majority of cases more or less of

all the essential soil constituents which our cultivated farm

and garden plants need, and they supply on that account, to

some extent at least, not only known but also unknown

deficiencies of plant food. They may thus ensure, other

circumstances being favorable, for a longer or shorter period

of time, reasonable success when applied in suitable quanti-

ties.

Experience has shown that refuse manurial matter, like

barn-yard manure, is most efficient when used for the repro-

duction of those crops which contributed materially to its

manufacture ; a similar view may he maintained with refer-

ence to the manurial value of vegetable compost and ashes.

The exceptional occurrence of these favorable conditions

materially limits, in the light of our present information,

their claim of being the best of manures for farm and garden

under all circumstances, and needing no further supplement-

ing to meet any special deficiencies of plant food. The

whole aspect of the question how to manure efficiently has

gradually but decidedly changed within the last fifty years.
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We prefer to-day to speak of feeding plants. To secure

the best possible results in feeding plants requires informa-

tion with regard to the three following points : namely, with

relation to the physical and chemical character of the soil in

question ; a knowledge of the special wants of the plant

under cultivation, as regards the absolute and relative pro-

portions of the various essential articles of plant food re-

quired ; and a familiarity with the composition and the gen-

eral physical properties of the different kinds of manurial

matter at our disposal.

A brief statement of the principal results of a systematic,

scientific examination into the circumstances which control a

healthy and vigorous growth of plants may not be out of

place here.

First, All our cultivated plants on the farm, in the garden

and in the orchard contain the same elementary constituents,

yet no two of them in the same absolute amounts and relative

proportions. The list comprises carbon, hydrogen, oxygen,

nitrogen, sulphur, phosphorus, potassium, sodium, calcium,

magnesium, silicon, chlorine (manganese?).

Second. These plant constituents are furnished in part by
the surrounding atmosphere, in part by the soil, and some in

varying proportions by both.

Third. The essential plant constituents are not needed

in different plants in the same invariable proportions at the

various successive stages of growth, but are wanted at differ-

ent stages of growth in different absolute amounts and rela-

tive proportions. Each kind of plant has its especial wants

at different stages of its development. (Grains require much
nitrogen in an available form during their later period of

growth, when blooming and forming seed, while grape vines

need a large amount of potash during the growing and matur-

ing of the fruit, etc
)

Fourtli. The absolute amount of the essential mineral

constituents may vary in the same kind of plant when raised

on different soils and in different climates without, as a rule,

affecting the general character of the plant
; yet it appears,

however, that not one of the essential elements can to any

extent replace another one without affecting more or less

seriously the amount and relative proportion of the organic
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constituents of the plant. It has been noticed that many of

our cultivated plants are more or less susceptible of change

in that direction, owing to a liberal application of one or the

other essential constituent.

Fifth. It has also been shown that the particular form

of the various articles of plant food, as well as the special

associations in which they may be applied, exerts quite fre-

quently a decided influence, not only on the quantity of the

crop, but also on its quality.

The observations referred to above {fourth andffth) de-

serve particularly the serious attention of all parties engaged

in the raising of industrial crops, as well as garden crops and

fruits ; in fact, wherever a special quality of the product

afl'ects the commercial value of the same. We know that

whenever such changes are made they are as apt to be in our

favor as against our best interests. The history of the suc-

cessful production of many of our industrial crops furnishes

us with an abundance of illustrations of the existence of

such relationships, as in the case of sugar-producing plants,

tobacco, etc.

Sixth. The natural resources of the soil in available plant

food have proved, as a rule, ultimately insufficient for a

remunerative management of the farm, the garden and the

orchard. Older systems of agriculture have failed on account

of a scanty supply of plant food, and many failures in our

present system of management will most likely be ascribed

at some future day to an indifferent application of the essen-

tials of plant food.

From the foreffoin^ record of well-established conclusions,

derived from actual observation in the vegetation house, the

field and the garden, we can draw, if we desire, some valu-

able lessons for our guidance in the practical management of

the various branches ofagricultural and horticultural industry.

A careful consideration of the points stated cannot fail to

impress all interested parties with the fact that to manure

our lands efficiently means to-day something more than to

incorporate into the soil an exceptionally liberal amount of

some incidental refuse matter of ill-defined composition, as

barn-yard manure, vegetal)le compost or wood ashes. Both

good economy and the desirability of securing a successful
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and thus economical production of the various farm and

garden crops strongly advise the change from an indifferent

system of manuring to a more rational one in every branch

of agriculture and horticulture.

The steadily increasing consumption of agricultural chem-

icals and of commercial manurial compounds, for the purpose

of supplementing our home resources of manurial matter, is

a gratifying endorsement of the good service which syste-

matic, scientific, experimental investigation into the causes of

a successful production of remunerative crops have rendered

to practical agriculture and horticulture.

Much has thus far been accomplished, considering the

short period of time since our views regarding these points

have changed
;

yet much more work is still necessary to

secure a reasonably adequate control of the subject under

discussion. To promote these interests it seems to be

desirable that agricultural chemists render themselves more

familiar with the best current modes of a successful horti-

cultural practice, and that horticulturists make themselves

familiar with the more recent results of the scientific in-

vestigations made in their interests by giving them a fair

and careful trial in the practical pursuit of their business.

Every attempt at a rational and remunerative system of

cultivation should begin with an inquiry into the location

of the lands and the general condition of soil and climate,

to ascertain the special fitness of each for the contemplated

indut^try ; and, in case the lands have already been under

cultivation for years, their past history with regard to the

system of cultivation carried on, as well as the character of

the crops raised, ought to be consulted before any particu-

lar course of operation ds decided upon. Inquiries in these

directions cannot fail to give us some valuable insight into

the character and extent of existing and available circum-

stances regarding plant food and the possibilities of success.

A due consideration of the character and amount of the

existing available plant food of the soil, and some definite

information in regard to the composition of the plant we

propose to cultivate, ought to guide us in the selection of

the kind and the quantity of the manurial substance. As
plants require at different stages of growth different quanti-
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ties of the essential articles of plant food, it must be the aim

to provide a liberal amount of those essential constituents

to meet these periodical wants. The well-known fact that

liberal manurino- pays better than a scanty one finds its

explanation in the existence of the above conditions. The

heavier the crop the larger should be the return of the

constituents carried off from the soil, for that essential

article of plant food which is present in the soil in less

quantity than the growth of the plant requires controls the

final result.

It has been the aim of the waiter, since the establishment

of the agricultural institutions at Amherst, to furnish object

lessons to our farming community in regard to a rational

system of fertilization by carrying on a series of field ex-

periments with a variety of farm crops.

The local conditions of the soil with reference to the

existing amount of plant food had to be, as far as prac-

ticable, determined by actual field trials before the special

lines of investigation could be entered upon. Our earlier

reports furnish abundant proof of the importance ascribed

to a suitable preparation of each experimental plot for the

special line of inquiry decided upon.

The natural inherent resources of the soil were usually

ascprtained by raising for several years in succession, without

any manurial addition from outside sources, crops requiring

diSerent proportions of the essential articles of plant food,

thereby reducing the soil to its normal condition regarding

the amount of plant food present, as far as practicable.

Most prominent among the experiments carried on are

those with relation to the eftect of a liberal supply of the

different forms of potash on sugar beets,* sorghum,

f

grapes,:}: potatoes § and several leguminous and grain crops
;||

* See eighth, ninth and eleventh annual reports of the Massachusetts Agri-

cultural College for the years 1871, 1872 and 1874.

t See sixteenth annual report of the Massachusetts Agricnltural College for

the year 1879.

X See thirteenth annual report of the Massachusetts Agricultural College for

the year 1876.

^ For details see annual reports of the Board of Control of the Massachusetts

State Agricultural Experiment Station for the years 1884-93.

II
For details see annual reports of the Board of Control of the Massachusetts

State Agricultural Experiment Station for the years 1884-89.
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those with relation to the eftect of the different forms of

nitrogen (ammonia salts, nitrates and organic nitrogen) on

the yield and character of grain crops and leguminous

plants ;
* those to determine the economy of using natural

and commercial phosphates in the i)roduction of corn and

grain crops
; f experiments with permanent grass lands

(meadows )

.

Of late our attention has been turned to a special study of

the effect of different forms of nitrogen and potassium oxide

on the growth of a series of prominent fruit and garden

crops, and the results of two 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, it seemed advisable for confirmation of the results to

transfer the investigations to the vegetation house, where,

under better-defined circumstances, the special eftect of the

kind and form of the various articles of plant food supplied

could be more clearly demonstrated. A few notes regarding

the results thus far obtained are subsequently stated, to

invite co-operation on the part of persons interested in the

questions involved.

Observations in the plant house with lettuce and spinach,

during the winter of 1892-93, were conducted as follows :
—

The soil used in the vegetation house was a sandy loam

taken a few feet below the surface from a locality which at

no time had received an additional sup[)ly of manurial matter

from an outside source. It was sent through a screen before

being used, to remove coarse vegetable matter (roots, etc.)

as far as practicable. The beds of the vegetation house

were divided into boxes thirty-two inches square and eight

inches deep. They were filled with the earth to the depth

of six inches, about three hundred pounds being used for the

purpose.

* For details see annual reports of the Board of Control of the Massachusetts

State Agricultural Experiment Station for the years 1SS9-93.

t For details see annual reports of the Board of Control of the Massachusetts

State Agricultural Experiment Station for the years 1800-93.
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Each box received a fertilizer mixture of its own, Dothins;

but commercial fertilizers and chemicals which had been

carefully analyzed being used in their compounding. The

amount of potassium oxide, phosphoric acid and nitrogen

was the same in each case, the phosphoric acid in all cases

being supplied by dissolved bone-black, while the potassium

oxide in some cases was in the form of muriate of potash

(I,, II. and III.)? i'^ others of high-grade sulphate (IV., V.

and VI.), and in the remainder (VII., VIII. and IX.) by

potash-magnesia sulphate. The nitrogen Avas supplied in

the form of sulphate of ammonia (II., IV. and VII), nitrate

of soda (I., V. and VIII.) and dried blood (III , VI. and

IX ) . These fertilizer mixtures were thoroughly incorporated

with the soil. Each box was planted in part with lettuce

and in part with New Zealand spinach. The same lot of

seed sufficed for the whole, and the seeding took place on

the same day. Throughout the growing period the boxes

were treated similarly, as for as temperature and time and

amount of watering were concerned.

The relative proportion of fertilizer applied was : of potas-

sium oxide, 3 parts ; of phosphoric acid, 1 part ; and of

nitrogen, 1 part. The percentage of the different ingredients

added to the soil was as follows :
—

Potassium oxide,

Phosphoric acid,

Nitrogen,

Per Cent.

.00026

.00009

.00009

Fertilizer Mixtures used.

Box I.

90 grams muriate of potash.

100 grams dissolved bone-black.

100 grams nitrate of soda.

Box II.

90 grams muriate of potash.

100 grams dissolved bone-black.

100 grams sulphate of ammonia.

Box in.

90 grams muriate of potash.

100 grams dissolved bone-black.

140 fframs dried blood.

Box IV.

90 grams sulphate of jjotash.

100 grams dissolved bone-black.

75 grams sulphate of ammonia.

Box V.

90 grams sulphate of potash.

100 grams dissolved bone-black.

100 grams nitrate of soda.

Box VI.

90 grams sulj^hate of potash.

100 grams dissolved bone-black.

14:0 grams dried blood.
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Fertilizer Mixtures used

Box VII.

160 grams potash-magnesia sul-

phate.

100 grams dissolved bone-black.

75 grams svili^hate of ammonia.

Concluded.

Box VIIL

160 grams potash-magnesia sul-

phate.

100 grams dissolved bone-black.

100 o-rams nitrate of soda.

Box IX.

160 grams potash-magnesia sulphate.

100 grams dissolved bone-black.

140 srrams dried blood.

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, l3ut the most satisfactory growth was

obtained in those boxes in which sulphate of potash or sul-

phate 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 less vigorous, yet the difference at

the close of the experiment was less marked, except in

regard to the time required to reach perfection. The most

striking thing noticed with regard to these preliminary

experiments was in relation to the apparently injurious

effect of muriate of potash on lettuce. This result induced

us to repeat the experiment in the vegetation house during

the winter of 1893-94, for the exact quantities required to

give the most beneficial results can obviously only be ascer-

tained by a series of observations.*

• The soil in boxes 1, 2 and 3 was analyzed at the close of the observation,

with the following result :
—
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Observations during the Winter of 1893-94.

The soil turned to account in these experiments was

obtained two feet below the surface of an abandoned past-

ure, which had not received any addition of manurial matter

from an outside source for many years.* The soil was

screened, thus being freed from coarse material of every

description. It consisted of a light loam. Twelve boxes,

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 inch

of the top. To secure a thorough mixing of the fertilizer

and soil, they were worked together with the shovel and the

mixture sent 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 was as follows :
—

Per Cent.

Potassium oxide, 0004

Pliosphoric acid, 0001

Nitrogen, 0001

Following is a statement of the fertilizer mixtures

used :
—

• Analysis of this soil showed : moisture, 14.25 per cent.
;
potassium oxide, .084

per cent.; and phosphoric acid, .134 per cent.
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Boxl.

128 grams muriate of potash.

lOG grams dissolved bone-black.

lOG 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,

1.55 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 jjotash.

loG grams dissolved bone-black.

78 grams sulphate of ammonia.

Box 6.

128 grams sulphate of potash.

90 grams odorless jjhosphate.

155 grams dried blood.

Box 7.

360 grams carbonate of i^otash-

magnesia.

106 grams dissolved bone-black.

106 grams nitrate of soda.

Box 8.

360 grams carbonate of potash-

magnesia.

106 gi'ams dissolved bone-black.

78 grams suli^hate of ammonia.

Box 9.

360 grams carbonate of potash-

magnesia.

100 grams dissolved bone-black.

155 grams dried blood.

Box 10.

136 grams double sujierphosphate.

360 grams carbonate of potash-

magnesia.

106 grams nitrate of soda.

Box 11.

200 grams phosphate of j^otash.

212 grams nitrate of soda.

Box 12.

145 grams j^hosphate of ammonia.

128 grams sulphate of jjotash.

Analyses of chemicals used in compounding the above

mixtures will be found below :
—

Potassium

Oxide.

Pliospliorio

Acid.
Nitrogen.

Muriate of potash,
Sulphate of potash, .

Potash-magnesia sulphate,
Carbonate of potash-magnesia.
Phosphate of potash,

.

Dissolved bone-black,
Odorless phosj^hate, .

Double suiJerphosjihate, .

Phosphate of ammonia,
Dried blood.
Nitrate of soda, .

Sulphate of ammonia,

Per Cent.

46.00
50.20
24.32
18.48
32..56 35.70

13.88
18.42
47.80
43.86
4.02

10.37
10.00
14.28
19.59
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A greater variety of garden vegetables was selected for

trial. Each box was planted on October 11 with seed of the

following :
—

Lettuce, variety Hanson.

Spinach, variety New Zealand.

Beets, variety Egyptian.

Tomato, variety Essex Hybrid.

The boxes were treated similarly with regard to tempera-

ture and time of watering. To control the experiment, part

of the vegetation house was turned to account to raise the

same varieties of vegetables in the same soil, properly

manured with vegetable compost from a successfully man-

aged hot-bed. On October 17 the lettuce and spinach

appeared, and l)y October 20 the remaining seeds had

sprouted. The following notes relating to the different

garden vegetables on trial may not be without interest in

this connection, although still of a preliminary character :
—

Lettuce.— 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 difference

in the boxes was not very marked, although on November

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, as were

the other boxes (8 and 12) in which the nitrogen was

furnished by ammonia salts. On December 26 the lettuce

was taken from 1, 2, 3, 4, 5 and 6, to make room for other

plants ; 1,2 and 3 showed perhaps a less satisfactory

growth than the others. January 10 the lettuce was

removed from 9 and 10, having made a very satisfactory

growth, and on January 10 from 7 and 8, also with a

good growth.

Beets.— The seed germinated well in all cases, and

during the first part of the growing period no very great

diflTerences were observed in the general appearance of the

various boxes. The following table gives the heights of the

plants at different dates :
—



1894.] PUBLIC DOCUMENT— No. 33. 253

Height of Beets.

[Inches.]

DATE.
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Fruit was formed first on the plants in box 10, noticed on

January 17. It first 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 March 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.

Besides the above, the investigations during the close of

the present winter season have been extended to the following

garden vegetables, namely : peas, beans, onions, cauliflower,

radish and turnip.

Some General Considerations for Garden Farmers.

1. Garden crops have usually a short period of growth,

and for this reason need a soil rich in available plant food of

various kinds, to meet periodical wants.

2. An excessive accumulation of half-decayed vegetable

matter, as stable manure and compost prepared from the

healthy refuse material of the garden, should be guarded

against, in order to prevent, as far as practicable, the de-

velopment of objectionable j^arasitic growths. Both sources

of manurial matter are very valuable in their way, if used in

limited quantities and properly supplemented by chemical

manures and commercial fertilizers, to meet the special wants

of the crops under cultivation.

3. A liberal use of commercial fertilizers and chemical

manures for the production of garden vegetables and fruits

deserves commendation, for they enable us to meet more di-

rectly the special wants ofany soil for the production of crops

raised in succession during the same season on the same lands.

An excessive accumulation of soluble salines has, however, to

be avoided, for some garden vegetables, as lettuce, etc., are

very sensitive to their influence (see our observation).

4. It is advisal)le wherever practicable to change the

position of cliflerent garden crops from season to season, to

regulate the accumulation of the various essential constitu-



1894.] PUBLIC DOCUMENT— Xo. 33. 255

ents of plant food by raising vegetables consuming them in

different proportions.

5. Wherever the quality of a crop controls its economical

and commercial value, it seems advisable that care should be

taken to secure the exclusion of an accumulation of soluble

saline substances not called for by the crop. This circum-

stance deserves particular attention in cultivation under

glass, where the body of soil is limited, and the removal of

such substances by percolation to the lower layers offers but

little chance of relief. In our experiment above described

this view of the question of supplying plant food in the

greenhouse has guided us in selecting a series of concen-

trated chemical manures, which for the above reason are now
recommended for patronage.

6. There are, for obvious reasons, no unfailing receipts

for a general fertilizer mixture best adapted to all kinds of

soil for the production of field and garden crops, yet there

are certain relative proportions of the essential articles of

plant food which seem to recommend themselves for the rais-

ing of vegetables for the market. A mixture containing the

proportion of twenty-four per cent, potassium oxide, twelve

per cent, phosphoric acid and twelve per cent, nitrogen

deserves a careful trial. In some cases it has been found

advisable to add nitrogen at different times in small quanti-

ties in the form of nitrate of soda. This should be added

at different stages of growth, and has been found desirable

in the case of cabbages, turnips, cucumbers, onions, lettuce,

asparagus, strawberries, grapes, fruit trees, etc. Peas, beans

and all leguminous crops need no such addition, for after

reaching a certain size they are qualified, by bacterial action

upon their roots, to benefit by the elementary nitrogen of the

atmosphere in sufficient amounts to secure success.

7. A regular periodical addition of a moderate amount

of organic animal and vegetable refuse matter, as barn-yard

manure and vegetable compost, may form an efficient part of

the system of manuring adopted.

8. It has been found advantageous, in starting the culti-

vation of garden vegetables and orchards upon new lands,

to enrich the lower layers of the soil by deep ploughing,

together with the addition of a liberal supply of natural and

commercial phosphates (South Carolina, Florida or odorless
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phosphates, etc.), a treatment which may be repeated from

time to time whenever practicable.

9. A periodical application of burnt lime or carbonate of

lime has been found as a rule advantageous to lands used for

the cultivation of garden vegetables wherever an excessive

accumulation of organic vegetable matter is apt to occur

(from one thousand to fifteen hundred pounds per acre may
be used ) . The presence of a lil)eral amount of calcium car-

bonate in our cultivated lands is known to assist in many
instances in the lil^eration of plant food from the soil and

refuse vegetable material, and also to favor a beneficial bac-

terial life in the soil under cultivation.

The subsequent tabular statement of the composition of

various garden crops, taken from the tables of E. Wolff" and

from observations made at Amherst, may not be without

interest in this connection :
—

Relative Proportions of Phosphoric Acid, Potassium Oxide and

Nitrogen in Fruits and Garden Oropis.

' Phosphoric

' Acid.
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Relative Proportions of Phosphoric Acid, Potassium Oxide and

Nitrogen in Fruits and Garden Crops— Continued.
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Relative Proportions of Phosphoric Acid, Potassium Oxide and

Nitrogen in Fruits and Garden Crops— Coucliided.

Phosphoric

Acid.
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Fertilizing Constituents of Fruits and Garden Crops.

[Average amounts in 1,000 parts of fresh or air-dry substance.]
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Fertilizing Constituents of Fruits and Garden Crops— Continued.

[Average amounts in 1,000 parts of fresh or air-dry substance.]
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Fertilizing Constituents of Fruits and Garden Crops— Concluded.

[Average amounts in





PART III.

SPECIAL WOEK IN THE CHEMICAL LABORATORY.

C. A. GOESSMANN.

I. Communication on Commercial Fertilizers :
—

1. General Introduction.

2. State Laws for the Regulation op Trade in Commercial Fertilizers.

3. List of Licensed Manufacturers and Dealers from Mat 1, 1893, to

Mat 1, 1894 (52).

4. Analtses of Licensed Fertilizers (214).

5. Analyses op Commercial Fertilizers and Manurial Substances sent

on for Examination (169).

6. Miscellaneous Analyses (7).

7. Miscellaneous Fodder Analyses (45).

II. Analyses of Milk sent on for Examination (26).

III. Analyses of Water sent on for Examination (93).

IV. Compilation of Analyses made at Amherst, Mass., of Agricultural Chemi-

cals AND Refuse Materials used for Fertilizing Purposes.

V. Compilation op Analyses made at Amherst, Mass., of Fodder Articles,

Fruits, Sugar-Producing Plants, Dairy Products, etc.

VI. Table op the Digestibility op American Feeding Stuffs (compiled by J. B.

Lindsey) :

—

A. Experiments with Ruminants.

B. Experiments with Swine.
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I.

COMMUNICATION ON COMMEECIAL FERTILIZERS.

1. General introduction.

2. State laws for the regulation of trade in commercial fer-

tilizers.

3. List of licensed manufacturers and dealers from Maj^ 1,

1893, to May 1, 1894.

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-two manufacturers and dealers have applied for and

received licenses for the sale of their various brands in our

State. Twenty-four of them are residents of other States.

Two hundred and thirty-live samples of licensed articles

have been collected in all parts of the State by authorized

agents of the station. Two hundred and fourteen of them

have been carefully analyzed at the chemical laboratory of

the station, with the following results : one sample contained

all three essential constituents above the highest guarantee
;

seventeen samples contained two of the essential elements

above the highest guarantee ; forty-five contained one essen-

tial element above the highest guarantee ; sixty-eight con-

tained three essential elements at the lowest guarantee

;

fifty-seven contained two essential elements at the lowest

guarantee ; thirty-one contained one element at lowest guar-

antee ; one sample contained three essential elements below

the lowest stated guarantee ; fourteen samples contained two

essential elements below the lowest stated guarantee ; nft}'-

one contained one element below the lowest stated guarantee.
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The deficiency in one or two essential constituents was 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. Phosphoric acid in all forms has

been oflered at a somewhat lower figure than last year, while

nitroo-en in its leading forms has been somewhat hio;her.

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 samples col-

lected by a duly qualified delegate of the experiment station,

in conformity with the rules prescribed by the new laws, and

those analyses tohich 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 the differeyit brands

of fertilizers offered for their patronage, a circumstance not

infrequently overlooked.

The approximate marlcet value of the difierent 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 ({. 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 description, 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

offered 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 diffusion of

the different articles of plant food throughout the soil.

The state of moisture exerts a no less important inffueuce

on the pecuniary value in case of one and the same kind of

substance. Two samples of fish fertilizers, although equally

pure, may differ from fifty to one hundred per cent, in com-

mercial value on account of mere difference 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 Maiv Materials and

Chemicals, 1893.
Cents

per Pound.

Nitrogen in ammonia salts, 17

Nitrogen in nitrates, 15

J

Organic nitrogen in chy and fine-ground fish, meat,

blood, and in high-grade mixed fertilizers, . 17J
Organic nitrogen in cotton-seed meal, linseed meal and

castor pomace, 16^

Organic nitrogen in fine-ground bone and tankage, . 15

Organic nitrogen in fine-ground medium bone and

tankage, 12
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Trade Values of Fertilizing Ingredients, etc.— Concluded.

Cents
por I'ljund.

Organic nitrogen in medium bone and tankage, . . 9

Organic nitrogen in coarse bone and tankage, . . 7

Organic nitrogen in hair, horn shavings and coarse

fish scraps, . 7

Phosj^horic acid soluble in water, (jj

Phosjihoric acid soluble in ammonium citrate, . . (3

Phosj^horic acid in fine bone and tankage, ... (j

Phosphoric acid in fine medium bone and tankage, . 5

Phosiihoric acid in medium bone and tankage, . . -i

Phosj^horic acid in coarse bone and tankage, ... 3

Phosphoric acid in fine-ground fish, cotton-seed meal,

linseed meal, castor pomace and wood ashes, . . 5

Phosphoric acid insoluble (in ammonium citrate) in

mixed fertilizers, . 2

Potash as high-grade suljDhate, and in mixtures free

from muriate, 5J
Potash as muriate, 4J

The manurial constituents contained in feed stuffs are

valued as follows :
—

Cents
per Pound.

Organic nitrogen, 17J
Phosphoric acid, ,5

Potash, 5^

The organic nitrogen in superphosphates, special manwes
and mixed fertilizers of a high grade is usually valued at the

highest fi2:ures 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, 1893, the respective ingredients

could be bought at retail for cash in our large markets, in

the raw 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 we have wholesale quotations.

The valuations obtained by use of the above" hgures will be

found to agree fairly with the retail price at the large mar-

kets of standard raw materials, such as :
—

Sulphate of ammonia, Dry ground fish.

Nitrate of soda, Azotin,

Muriate of potash, Ammonite,

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 affect at any time, more or less seriously, the

composition of the refuse. To assist the farming community

in a clear and intelligent appreciation 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 that 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-

cultural 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 op commercial fertilizers.

Be it enacted., etc., as follows

:

Section 1. Every lot or parcel of commercial fertilizer or mate-

rial used for mamirial 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, offered 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 sliall 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 hereb}' authorized

in person or by deputy to take a sample, not exceeding two pounds

in weiglit, 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 party or parties-

in interest or their representative, and taken from a parcel or a

number of packages which shall 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 writing, and give him not less than thirty days thereafter

in which to comply with 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., Importers^ 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 regulations 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

tertilizers 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 onr 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

offer for sale are duly recorded in this office.

6. Manufacturers 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 are 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.— coming through officers of agricultural

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, will 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 Manutacturers and Dealers who have

SECURED Certificates for the Sale of Commer-

cial Fertilizers in this State during the Past

Year (May 1, 1893, to May 1, 1894) 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.

Pure Fine Bone.

H. J. Baker & Bro., New York, N. Y. :
—

"A A " Ammoniated Superphosphate.

Special Potato Manure.

Special Grass Manure.

Special Tobacco Manure.

Special Corn Manure.

Pure Ground Bone.

C. A. Bartlett, Worcester, Mass. :
—

Ground Bone.

Animal Fertilizer.

Bowker Fertilizer Company, Boston, Mass. :
—

Stockbridge Special Manures.

Bowker's Hill and Drill Phosphate.

Bowker's Farm and Garden Phosphate, or Ammoniated Bone.

Bowker's Lawn and Garden Dressing.

Bowker's Fish and Potash.

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 Bone.

Nitrate of Soda.

Dried Blood.

Dissolved Bone-black.

Muriate of Potash.

Sulphate of Potash.
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Bradley Fertilizer Company, Boston, Mass. :
—

Bradley's XL Phosphate.

BD Sea Fowl Guano.

Bradley's Potato Manure.

Original Coe's Superphosphate.

Bradley's Complete Manures.

Breck's Fertilizer.

High-gi'ade Tobacco Manure.

Bradley's English Lawn Fertilizer.

Farmer's New Method Fertilizer.

Bradley's Fish and Potash.

Bradley's Pure Fine-ground Bone.

Dissolved Bone-black.

Nitrate of Soda.

Sulphate of Ammonia.

Muriate of Potash.

Sulphate of Potash.

W. J. Brightman & Co., Tiverton, R. I. :
—

Dry Ground Fish.

Fish and Potash.

Superphosphate.

Bryant & Brett, New Bedford, Mass. :
—

Ground Bone.

Burgess & Roy, South Attleborough, Mass. :—
Animal Fertilizer.

Joseph Church & Co., Tiverton, R. I. :
—

Special Fertilizer (B Brand).

Standard Fertilizer (C Brand).

Fish and Potash (D Brand).

'Clark's Cove Fertilizer Company, Boston, Mass. :
—

Bay State Fertilizer.

Bay State Fertilizer, G. G.

Great Planet " A" Manure.

King Philip Guano.

Potato and Tobacco Fex'tilizer.

Fish and Potash.



276 AGRICULTURAL EXPERIMENT STATION. [Jan.

Clark's Cove Fertilizer Company, Boston, Mass.— Concluded.

Tobacco Fertilizer.

Ground Bone.

Potato Manure.

Muriate of Potash.

Nitrate of Soda.

Sulphate of Potash.

Cleveland Dryer Company, Boston, Mass. :^
Cleveland Superphosphate.

Cleveland Potato Phosphate.

Cleveland Corn and Grain Phosphate.

Cleveland Fertilizer.

Cleveland Linseed Oil Company, Cleveland, O. :—
Tobacco Fertilizer.

E. Frank Coe, New York, N. Y. :
—

Alkaline Bone Phosphate.

Special Tobacco Fertilizer.

Potato Fertilizer.

Ammoniated Bone Superphosphate.

Fish Guano and Potash.

Gold Brand Excelsior Guano.

Red Brand Excelsior Guano.

Crocker Fertilizer and Chemical Company, Buffalo, N. Y. :
—

Ammoniated Bone Superphosphate.

Potato, Tobacco and Hop Phosphate.

Special Potato Manure.

Ammoniated Wheat and Corn Phosphate.

New Rival Ammoniated Superphosphate.

Ammoniated Practical Superphosphate.

Vegetable Bone Superphosphate.

Lawn Fertilizer.

Pure Ground Bone.

Ground Bone Meal.

Cumberland Bone Company, Portland, Me. :
—

Cumberland Superphosphate.

Cumberland Potato Fertilizer.

Cumberland Fertilizer.
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L. B. Darling Fertilizer Company, Pawtucket, R. I. :
—

Darling's Animal Fertilizer.

Darling's Extra Bone Phosphate.

Darling's Potato and Root Crop Fertilizer.

Darling's Lawn and Garden Fertilizer.

Darling's Tobacco Grower.

Darling's Pure Fine Bone.

Darling's Pure Dissolved Bone.

John C. Dow & Co., Boston, Mass. :
—

Dow's Ground Bone Fertilizer.

Dow's Nitrogenous Superphosphate.

Dow's Ground Bone.

Forest City "Wood Ash Company, Boston, Mass. :
—

Canada Unleached Hardwood Ashes.

William E. Fyfe & Co., Clinton, Mass. :
—

Star Brand Canada Wood Ashes.

Great Eastern Fertilizer Company, Rutland, Vt. :
—

Great Eastern General, for Grass and Grain.

Great Eastern Vegetable, Vine and Tobacco Fertilizer.

Great Eastern General, Oats, Buckwheat and Seeding-down

Phosphate.

James J. H. Gregory & Son, Marblehead, Mass. :
—

Gregory's Combination Fertilizer.

Gregory's Corn Fertilizer.

Gregory's Potato Fertilizer.

Hargraves' Manufacturing Company, Fall River, Mass. :
—

Ground Bone.

Edmund Herse}', Hingham, Mass. :
—

Fine-ground Bone.

Thomas Hersom & Co., New Bedford, Mass. :
—

Meat and Bone.

Bone Meal.
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John G. Jefferds, Worcester, Mass. :
—

Animal Fertilizer.

Potato Manure.

* Ground Bone.

John Joynt, St. Helens, Ont. :
—

Canada Hardwood Unleached Ashes.

F. R. Lalor, Dunnville, Ont. :
—

Canada Hardwood Ashes (Maple Brand)

.

A. Lee & Co., Lawrence, Mass. :
—

Lawrence Fertilizer.

Lowell Bone Fertilizer Company, Lowell, Mass. :
—

Lowell Bone Fertilizer.

Mapcs Formula and Peruvian Guano Company, NewYork, N.Y. :
—

Mapes Superphosphates.

Mapes Special Crop Manures.

Peruvian Guanos.

Bone Manures.

Sulphate of Potash.

James E. McGovern, Lawrence, Mass. :
—

Ground Bone.

West Andover Market Bone Phosphate.

Monroe, DeForest & Co., Oswego, N. Y. :
—

Hardwood Ashes.

National Fertilizer Company, Bridgeport, Conn. :
—

Chittenden's Complete Fertilizers.

Chittenden's Universal Phosphate.

Chittenden's Fish and Potash.

Chittenden's Ground Bone.

Pacific Guano Company, Boston, Mass. :
—

Pacific Guano.

Potato Manure.

Potato and Tobacco Fertilizer.

Fish and Potash.

High-grade General Fertilizer.
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John J. Peters, Long Island City, N: Y. :
—

Sheep Fertilizer.

Prentiss, Brooks & Co., Holyoke, Mass. :

—

*

Complete Manures.

Phosphate.

Tankage.

Dissolved Bone-black.

Nitrate of Soda.

Muriate of Potash.

Preston Fertilizer Company, Greeupoiut, Long Island :
—

Ammoniated Bone Superphosphate.

Quinnipiac Fertilizer Company, Boston, Mass. :
—

Quinnipiac Phosphate.

Quinnipiac Potato Manure.

Quinnipiac Market Garden Manure.

Quinnipiac Corn Manure.

Quinnipiac Fish and Potash (Crossed Fishes).

Quinnipiac Fish and Potash (Plain)

.

Quinnipiac Llavana Fertilizer.

Quinnipiac Onion Manure.

Quinnipiac Bone Meal.

Quinnipiac Grass Fertilizer.

Quinnipiac Dry Ground Fish.

Quinnipiac Potato and Tobacco Fertilizer.

Sulphate of Potash.

Muriate of Potash.

Nitrate of Soda.

The Read Fertilizer Company, Syracuse, N. Y. :
—

Read's Standard Phosphate.

H. G. Farmer's Friend.

Fish and Potash.

Vegetable and Vine Phosphate.

John S. Reese & Co., Baltimore, Md. :
—

New England Favorite.

Potato Special.

Pilgrim.

Mayflower.

Columbus A.
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Lucien Sanderson, New Haven, Conn. :
—

Formula A.

Formula B.

H. G. Sulphate of Potash.

Sulphate Potash-magnesia.

Dry Ground Fish.

Blood, Meat and Bone.

Dissolved Bone-black.

Nitrate of Soda.

Muriate of Potash.

Edward H. Smith, Northborough, Mass. :
—

Ground Bone.

Springfield Provision Company, Brightwood, Mass. :
—

Blood, Meat and Bone.

Standard Fertilizer Company, Boston, Mass. :
—

Superphosphate.

Standard Fertilizer.

Potato and Tobacco Fertilizer.

Complete Manure.

Standard Guano.

Chas. Stevens, Napanee, Out. :
—

" Beaver Brand " Canada Hardwood Ashes.

F. C. Sturtevant, Hartford, Conn. :
—

Sturtevant's Tobacco and Sulphur.

J. A. Tucker & Co., Boston, Mass. r
—

Original Bay State Bone Superphosphate.

Imperial Bone Superphosphate.

Walker, Stratman & Co., Pittsburg, Pa. :
—

Potato Special.

Tobacco Special.

Banner Fertilizer.

Four-fold Fertilizer.

Whittemore Bros., Wayland, Mass. :
—

Whittemore's Complete Manure.
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Leander Wilcox, Mystic, Conn. : —
Potato, Onion and Tobacco Manure.

Ammoniated Bone Phosphate.

H. Gr. Fish and Potash.

Dry Ground Fish Guano.

Williams & Clark Fertilizer Company, Boston, Mass.:—
Ammoniated Bone Superphosphate.

Universal Ammoniated Dissolved Bone.

High-grade Special.

Lawn Dressing,

Potato and Tobacco Manure.

Fine Wrapper Tobacco Grower.

Royal Bone Phosphate.

Prolific Crop Producer.

Potato Phosphate.

Corn Phosphate.

Grass Manure.

Onion Manure.

Pure Bone Meal.

Dry Ground Fish.

Fish and Potash.

Dissolved Bone-black.

Nitrate of Soda.

Muriate of Potash.

Sulphate of Potash.
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5. Analyses of Commercial Fertilizers and Manurial
Substances sent on for Examination.

Wood Ashes.

[I., sent on from Marbleliead, Mass. ; II., sent on from Westminster, Mass. ; III.,

sent on from South Sndbury, Mass. ; IV., sent on from South Deerfield, Mass.

;

v., sent on from Concord, Mass.]



1894.] PUBLIC DOCUMENT— No. 33. 311

5. Analyses, etc.— Continved.

Wood Ashes.

[I , sent on from Tewksbury, Mass.; II. and III., sent on from Concord, Mass.

IV. and v., sent on from North Amherst, Mass.]
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0. Analyses, etc. — Continued.

Wood Ashes.

[I. and II., sent on from Walthani, Mass. ; III., sent on from Westminster, Mass.

IV. and v., sent on from Montague, Mass.]

Moisture at 100° C,
Potassium oxide,

Pliosplioric acid,

Insoluble matter (after calci-

nation), . . . .

8.97
6.86
1.56

17.07

23.75
•4.68

.90

17.43

III.
i IV.

3.13
4.73
1.33

22.03

16.53
4.24
1.15

15.73

26.80
4.00
1.20

13.55

Wood Ashes.

[I. and II., sent on from Concord, Mass. ; III., sent on from North Amherst, Mass.

IV., sent on from Hadley, Mass ; V., sent on from Sudbury, Mass.]
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5. Analyses, etc.— Continued.

Wood Ashes.

[I. and II., sent on from South Sudbury, Mass. ; III. and IV., sent on from Concord,

Mass. ; V., sent on from Acton, Mass.]

II. III.

Moisture at 100° C, . .
j

10.61
Potassium oxide, . . .5.24
Phosphoric acid, . . . 1.20
Insoluble matter (before calci-

nation), . . . .29.60

20.80
4.19
.67

25.39

10.85
4.33
3.75

12.00

17.09
5.00
1.05

18.42

21.30
4.00
1.13

8.97

Wood Ashes.

[I. and II., sent on from Southampton, Mass. ; III. and IV., sent on from Concord,

Mass.; v., sent on from Sunderland, Mass ]
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5. Analyses, etc. — Continued.

Wood Ashes.

[I. and II., sent on from Concord, Mass. ; III., sent on from Hadley, Mass. ; IV.,

sent on from Sunderland, Mass. ; V., sent on from West Northfield, Mass.]
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5. Analyses, etc.— Contimied.

Wood Ashes.

[I. and II., sent on from Concord, Mass.; Ill , sent on from Hudson, Mass.; IV.,

sent on from Hingham, Mass. ; V., sent on from Granb}-, Mass.]
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5. Analyses, etc. — Continued.

Wood Ashes.

[I., sent on from Marlborough, Mass. ; II., sent on from Amherst, Mass. ; III., IV.

and v., sent on from Marblehead, Mass.]
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5. Analyses, etc. — Continued.

Cotton-hull Ashes.

[I. and II , sent on from Boston, Mass. ; III., sent on from Amherst, Mass. ; IV.

sent on from Agawam, Mass.]
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5. Analyses, etc. — Contimied.

Peat.

[Sent on from Amherst, Mass.]

Moisture at 100° C,
Nitroo^en,

Moistni-e at 100° C,
Nitrogen,

Florida Muck.

[Sent on from Boston, Mass.]

Canal Mud.

[Sent on from North Amherst, Mass.]

Per Cent.

27.51

.12

Per Cent..

5.94

1.07
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5. Analyses, etc. — Continued.

Castor Pomace.

[I., sent on from Amherst, Mass. ; II., sent on from Hatfield, Mass.]
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5. Analyses, etc. — Continued.

Nitrate of Soda.

Moisture at 100° C,
Nitrogen,

Insoluble matter,

[Sent on from Amherst, Mass.]
Per Cent.

1.82

14.72

.12

Carbonate of Potash.

[Sent on from Amherst, Mass.

J

Per Cent.

Water of combination, 26.88

Potassium oxide, . . . . . . . . . .18.48
Magnesium oxide, , . . . . . . . . ,19.52
Insoluble matter, 39

Odorless Phosphate.

[I., sent on from Hatfield, Mass. ; II., sent on from Marshfield, Mass. ; III., sent on

from Amherst, Mass.]
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5. Analyses, etc. — Continued.

Florida Phosphates.

[Sent on from Amherst, Mass.]
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5. Analyses, etc.— Continued.

Ground Bone.

[Sent on from Concord, Mass.]

Moisture at 100° C, .

Total phosphoric acid,

Soluble phosphoric acid, .

Reverted jDhosphoric acid,

.

Insoluble j)hos2Dhoric acid.

Nitrogen, . . . .

9.23
21.80

12.96
8.81
3.51

8.71
20.29

10.20
10.09
3.70

3.21
23.46

.47
12.21
10.78
3.22

Cottonseed Meal.

[I., II. and III., sent on from Amherst, Mass. ; IV. and V., sent on from Hatfield,

Mass ]
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5. Analyses, etc.— Concluded.

Animal Fertilizers.

[I., sent on from New Bedford, Mass.; II., sent on from Boston, Mass.]
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6. Miscellaneous Analyses.

Oriental Fertilizer and Bug Destroyer.

[Sent on from Amberst, Mass.]

Moisture at 100° C

Solid matter,

.

Arsenic oxide,

Potassium oxide,

Sodium oxide,

Nitrogen,

Chlorine,

Sulphuric acid.

Non-poisonous Potato-hug Destroyer.

[Sent on from Amherst, Mass.]

Moisture at 100"^ C,

Nitrogen,

Ash,

Potassium oxide.

Calcium oxide,

Magnesium oxide.

Ferric and aluminic oxides,

Phosphox'ic acid, .

Insoluble matter (before calcination),

.

Insoluble matter (after calcination),

Clay (so called).

[Sent ou from Ly

Moisture at 100^ C,

Calcium oxide,

Magnesium oxide,

Ferric and aluminic oxides,

Phosphoric acid, .

Carbonic acid,

Organic and volatile matter,

Insoluble matter, .

nn, Mass.]
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6. Miscellaneous Analyses— Concluded.

Soil.

[Sent on from Springfield, Mass.]
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Miscellaneous Fodder Analyses.

[I., corn ensilage, sent on from Marlborough, Mass. ; II., oat and pea ensilage, sent

on from Marlborough, Mass. ; III., corn ensilage, sent on from Amherst, Mass.

;

IV., ensilage of Pamcum miliaceum, sent on from Amherst, Mass. ; V., ensilage

of Panicum crus-galli, sent on from Amherst, Mass.]
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7. Miscellaneous Fodder Analyses— Continued.

p., soja-bean straw, sent on from Amherst, Mass.; II., Japanese radish {merinia),

sent on from Amherst, Mass.; III., Jajjanese radish (niyashige), sent on from

Amherst, Mass. ; IV., soja-bean meal, sent on from Amherst, Mass. ; V., cotton-

seed hulls, sent on from Boston, Mass.]
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7. Miscellaneous Fodder Analyses— Continued.

[I., Richardson glucose feed, sent on from Amherst, Mass. ; II., glucose refuse, sent

on from Boston, Mass.; III., starch feed (Pope), sent on from Amherst, Mass.;

IV., rye feed, sent on from North Dartmouth, Mass. ; V., oat feed, sent on from
Baldwinville, Mass.]
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7. Miscellaneous Fodder Analyses— Continued.

[I., gluten feed (Pope), sent on from Amherst, Mass.; II., gluten feed, sent on

from Marlborough, Mass.; III. and IV., gluten feed, sent on from Amherst,

Mass.; V., gluten feed, sent on from Sunderland, Mass.]
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7. Miscellaneous Fodder Analyses— Concluded.

[I., pea bran, sent on from Great Barrington, Mass.; II., Louisiana rice bran, sent

on from Sudbury, Mass.; III., bran, sent on from South Acton, Mass.; lY., oat

meal and barley refuse, sent on from Amherst, Mass. ; V., cranberries, sent on

from Amherst, Mass.]
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11.

Analyses of Milk sent on for Examination.

[Per Cent.]

NUM
OF SaJ
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ITT.

Analyses of Water sent on for Examination.*

[Parts per million.]
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Analyses of Water, etc. — Contimied.

a

n
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Anali'Ses of Water, etc.— Concluded.
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indication of the presence of chlorine, free and albuminoid

ammonia, and the poisonous metals, lead in particular.

(For a more detailed description of this method, see " Water
Analyses," by J. A. Wancklyn and E. T. Chapman.)

Mr. Wancklyn's interpretation of the results of his mode
of investigation is as follows :

—
1. Chlorine alone does not necessarily indicate the

presence of filthy water.

2. Free and albuminoid ammonia in water, without

chlorine, indicates a vegetable source of contamination.

3. More than five grains per gallon* of chlorine ( =71.4

parts per million), accompanied by more than .08 parts per

million of free ammonia and more than .10 parts per million

of albuminoid ammonia, is a clear indication that the water

is contaminated with sewage, decaying animal matter, urine^

etc., and should be condemned.

4. Eight-hundredths parts per million of free ammonia

and one-tenth part per million of albuminoid ammonia render

a water very suspicious, even without much chlorine.

5. Albuminoid ammonia, over .15 parts per million,

ought to absolutely condemn a water which contains it.

G. The total solids found in the water should not exceed

forty grains per gallon (571.4 parts per million).

An examination of the previously stated analyses indicates

that Nos. 4, 10, 11, 12, 13, 15, 17, 22, 23, 24, 26, 27, 28,

29, 32, 34, 35, 36, 37, 39, 42, 48, 49, 51, 52, 53, 54, 55,

56, 62, 63, 64, 66, 68, 72, 75, 77, 80, 81, 82 and 84 ought

to be condemned as unfit for family use ; while Nos. 1, 2, 6,

7, 9, 31, 47, 58, 59, 61, 65, 69, 70, 71, 76 and 85 must be

considered suspicious. From this record it w^ill be seen that

one-half of the entire number of well waters tried proved

unfit for drinking. Heating waters to the boiling point not

unfrequently removes immediate danger.

Parties sending on water for analysis ought to be very

careful to use clean vessels, clean stoppers, etc. The

samples should be sent on without delay after collecting.

One gallon is desirable for the analysis.

* One gallon equals 70,000 grains.





IV. COxMPILATIOX 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 year to year, no valuation is stated.]

1868-1894.,

This compilation does not include the analyses made of licensed fertilizers. They

are to Ije found in the reports of the State Inspector of Fertilizers from 1873 to 1893,

contained in the reports of the Secretary of the Massachusetts State Board of Agri-

culture for those j-ears. C. A. G.
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v. compilatiox of analyses of fodder articles^

Fruits, Sugar-producing Plants, Dairy

Products, etc..

AMHERST, MASS

1868-1894.

Prepared by C. S. Crocker.

A. Analyses of Fodder Articles.

B. Analyses of Fodder Articles with Reference

to Fertilizing Ingredients.

C. Analyses of Fruit.

D. Analyses of Sugar-producing Plants.

E. Dairy Products.

F. Insecticides.
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ê
g
^



1894.] PUBLIC DOCUMENT— No. 33. 355



356 AGEICULTUEAL EXPERIMENT STATION. [Jan.

o
a
o

c
g
^



1894.] PUBLIC DOCUMENT— No. 33. 357

CO o
1-^ CO

(O r-l 'rH

-;r <M O

ir» in CO
m «— CO^ CO CJ o>

^ e»4 ao CO ^—
•— cj ea CO ©4

Oi C^ rt

CO «*•

CM CO

CO ^>

CM CM

c-4 Id a» CO CO CO
CO CM a>

CO •— ^- OSm CD CD COh- CO to CD CO

<0 «0 lO CO

CO m
CO «^

CO CO

<— CO lo CO CO tn GO
CO CO «— CO CD m CO

CO CM m ^- •— CM CO

rH l-l
. CO

CM m
a> CD

03 r*— CO '"« CO " CO o
CO WM ^
r^ CO CM

04 CM CM *— ^-
CD lO CD to

CO to CD CO

CD •— CD ^ a> CO CO
CO to 0> CM CM p— CD 5 5

CM C>J CO CD CM —
r-l CO iTS (M

CO Ol »0 CO

CO C^ rH



358 AGRICULTURAL EXPERIMENT STATION. [Jan.

^

"^

K|



1894.] PUBLIC DOCUMENT— No. 33. 359



360 AGRICULTURAL EXPERIMENT STATION. [Jan.

a
o

s

pq



1894.] PUBLIC DOCUMENT— No. 33. 361

^



362 AGRICULTUEAL EXPERIMENT STATION. [Jan.

a

6

Si

N

pq

I



1894.] PUBLIC DOCUMENT— No. 33. 363



364 AGIilCULTUEAL EXPERIMENT STATION. [Jan.

d
oO

o

•IS

's^

Kl



1894.] PUBLIC DOCUMENT— No. 33. 365

to



366 AGRICULTURAL EXPERIMENT STATION. [Jan.

C. Analyses of Fruits

.

NAME.
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C. Analyses of Fruits

{Wild and cultivated

— Continued.

grapes.]

NAME.
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C. Analyses of Fruits— Continued.

[Effect of girdling on grapes.]
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C. Analyses of Fruits— Continued.

[Effect of fertilization upon the organic constituents of wild grapes.]

NAME.
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C. Analyses of Fruits— Concluded.

[Ash analyses of fruits and garden crops.]

NAME. Ash.

100 Parts of Ash contained—

•^
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D. Analyses of Sugar-producing Plants.

[Composition of sugar beets raised upon the college grounds during the season of

1870 and 1871.]

NAME.



372 AGRICULTURAL EXPERIMENT STATION. [Jan.

D. Analyses of Sugar-producing Plants— Continued.

[Effect of soil and fertilization on Electoral sugar beets.*]

SOIL.
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D. Analyses of Sugar-2)roducing Plants— 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.]

Date.
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D. Analyses of Sugar-producing 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 United States.

Compiled by J. B. LINDSEY.

I. Experiments with Ruminants.

II. Experiments with Swine

Dec. 31, 1S93.
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Remarks on the Above Tables of Digestibility.

The various reports and bulletins published by the dif-

ferent experiment stations in the United States have been

examined, and results of the digestion experiments reported

carefully tabulated. It is believed that in many cases these

fio'ures can be taken as a very fair representation of the

digestibility of American feed stuffs. The writer recognizes

the great amount of work done by German investigators in

this line, and believes further that in many cases it would

not be advisable to repeat this work. It has been suggested,

for example, that our climatic conditions being to a consider-

able degree difterent from those prevailing in Germany, such

influences would cause a considerable difference in the com-

position and digestibility of many of our fodder articles. It

must not be lost sight of, however, that our own country

possesses very much wider ranges of climate than are to be

found in the entire German empire ; and, if climatic influ-

ences do cause noticeable variations, then a wider variation

would exist l)etween the grass grown in Maine and in North

Carolina than between that grown in Hohenheim and Munich.

There are, however, many coarse fodder articles and by-

products peculiar to the United States which are well worthy

of study, and upon which considerable work needs to be

done.

It can be stated that in the digestion experiments here

tabulated the coarse fodders have with few exceptions been

fed alone, while in the case of grains, by-products and

roots, the digestibility of hay has first lieen determined,,

and then a certain portion of the hay replaced by roots or

o-rains.
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LITE E AT U RE.

The followino- publications have been consulted in com-

piling the tables of the digestibility of American feed

stutfs :
—

Reports of the Maine State Experiment Station for 1886, 1887,

1888, 1889, 1890, 1891.

Reports of the New York Experiment Station, 1884, 1888, 1889.

Reports of the Pennsylvania Experiment Station, 1887, 1888,

1889, 1890.

Bulletins 87 d, 80 c and 81 of the North Carolina 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 Annual Report (1893) of the Massachusetts State Ex-

periment Station.
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METEOKOLOGY,
C. H. Johnson.

1893.

The meteorological observations have been continued as

in previous j^ears. 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, and during

the summer months partial monthly reports have been fur-

nished for the use of the secretary of the State Board of

Agriculture.

The most conspicuous meteorological phenomena of the

past year (1893) will be brietiy considered here, while the

following tables will show the average monthly'' temperature,

precipitation, prevailing direction of the wind, etc.

The winter of 1893 was exceptionally cold, the mean

temperature of January, February and March being 21.88".

There was no snow on the OTOund at the beo^inninw of the

year, the first fall worthy of mention occurring on January

10, giving 5.5 inches. The heaviest snowfall of the year

was on February 22, amounting to 17 inches. The total

amount of snow falHng durino: the season was 71.25 inches.

As the weather remained cold, the amount of snow after the

first fall did not decrease very much, and the ground was

protected until the heavy rains of the 12th and 15th of

March.
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The mean temperature for January was 14.39", it being

the coldest month since January, 1888, when the mean was

12.5", as recorded at this station. The mean temperature

from the 4th to the 24th of January, 1893, was 8.23%

the absolute minimum temperature during that time being

—13", on the 17th, which was the coldest day of the season.

There being no snow on the ground until January 10, the

frost penetrated to a depth of 4 feet in places.

The month of February was also characterized by low

temperature, the mean being 21.57°, which is about 3° below

the average for that month. The total snowfall for the

month of February, viz., 48 inches, was much above the

average. A storm occurred on the 10th, giving 10 inches,

and one on the 22d, giving 17 inches. The latter was

accompanied by a heavy wind, which piled the snow in

drifts.

The first of March there was snow on the ground to the

depth of 15 inches, but heav}^ rains of the 12th and 15th

removed nearly all of it, leaving the ground protected only

in sheltered places. There was a thunder-storm the night

of March 14.

The mean temperature of April and May was 48.82",

being about 2
" below the average. The month of April was

unusually cold, with strong north-westerly winds. Seven

inches of snow fell durinsr the month, and on the mornino-

of the 26th the surface of the ground was frozen to the

depth of 1 inch, the temperature going as low as 25".

Thus, owing to the low temperature of this month, the

spring season was backward.

The average mean temperature for June, July and August

was 67.38", being about the normal. The total precipita-

tion amounted to 8.91 inches, being 3.55 inches below the

normal.

The rainfall for July, viz., 2.59 inches, was 2 inches below

the average.

Thunder-storms were of frequent occurrence during July

and August, but were of short duration. The want of rain

injured the vegetation in this section.

On the 24th and 29th of August there were rain-storms,

accompanied by unusually heavy winds, which did consider-
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able damage to crops, blowing much fruit from the trees and

injuring many fruit and shade trees.

The mean temperature for September, viz., 55.70", was
4^^ below the normal. There was a slight frost on the 3d,

which was the first of the season, but there were no damag-

ino; frosts durino; the month. The rainfall was about 1 inch

below the normal.

The mean temperature for October was about 3" above the

normal, while the rainfall was about the normal.

The mean temperature for November was about the normal,

while the precipitation was 1 inch below. There was a slight

fall of snow on the 3d, some of the surrounding hills being

white.

The mean temperature for December w^as 24.60', being 2°

lower than that for December of last year. The minimum

temperature of the month (—13°F.) came on the 14th. A
snow-storm on the 4th, giving about 6 inches, with small

additions at intervals, famished good sleighing during the

month.

1
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Summary of Meteorological Observations, 1893.

January, February, March, A2Jril.
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ANNUAL REPORT OF C. A. GOESSMANN,

Treasurer of the Massachusetts State Agricultural Experimext Station

For the Year Ending Dec. 20, 1893.

Received.

Cash on hand from last year, ^462 67

Cash from State Treasurer, appropriation 10,000 00

Cash from fertilizer account, 2,730 00

Cash from dairy bureau 13 00

Cash from farm, 1,109 45

Expended.
Cash paid salaries,

Cash paid laboratory supplies,

Cash paid printing and office expenses.

Cash paid farmer and farm labor,

Cash paid farm supplies,

Cash paid fertilizer account,

.

Cash paid construction and repairs,

Cash paid expense of Board of Control,

Cash paid incidental expenses.

Cash paid library, ....
Cash on hand, ....
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LIST OF EXCHANGES.

Reports and Bulletins of the United States Department of Agriculture,

Washington, D. C.

Reports and Bulletins of the Agricultural Experiment Stations of the'

United States.

Bulletins of the State Board of Agriculture, Boston, Mass.

The American Cultivator, Boston, Mass.

The Holstein-Friesian Register, Boston, Mass.

Farm-Poultiy Monthly, Boston, Mass.

Massachusetts Ploughman, Boston, Mass.

New England Farmer, Boston, Mass.

The Home and Mart, East Boston, Mass.

The American Nation, Boston, Mass.

New England Homestead, Springfield, ]\Iass.

Farm Folks, Springfield, Mass.

Mirror and Farmer, Manchester, N. H.

New York Weekly World, New York, N, Y.

German Agricultural and Horticultural Joui'nal (German), New York,.

N. Y.

Amei'ican Agriculturist, New York, N. Y.

The Florists' Exchange, New York, N. Y.

Viek's Magazine, Rochester, N. Y.

The Amei'iean Analyst, New York, N. Y.

Naturalist Monthly Bulletin, Philadelphia, Pa.

The Practical Farmer, Philadelphia, Pa.

The Farm Journal, Philadelphia, Pa.

The National Stockman and Farmer, Pittsburg, Pa.

Journal of the American Philosophical Society, Philadelphia, Pa.

Contributions from the Botanical Laboratory of the University of

Pennsylvania, Philadelphia, Pa.

Veterinai-y Magazine, Philadeljihia, Pa.

Marjdand Farmer, Baltimore, Md.

Baltimore Weekly Sun, Baltimore, Md.
Creamery and Dair}^ Waterloo, Iowa.

The Agricultural Epitoraist, Indianajjolis, Tnd.

The New Agricultural Era, Indianapolis, Ind.

The Clover Leaf, South Bend, Ind.

The Orange Judd Farmer, Chicago, 111.

The Western Swineherd, Geneseo, 111.
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The Dairy Messenger, Chicago, 111.

The Dairy World, Chicago, 111.

German Agiicultural and Horticultural Journal, Chicago, 111.

Detroit Free Press (weekly), Detroit, Mich.

University Record, Ann Arbor, Mich.

Farmers' Home Weekly, Dayton, Ohio.

Amei'ican Grange Bulletin, Cincinnati, Ohio.

Journal of the Columbus Horticultural Society, Columbus, Ohio.

The Louisiana Plantei*, New Orleans, La.

Hoard's Dairyman, Fort Atkinson, Wis.

The Wisconsin Farmer, Madison, Wis.

The Weekly Journal, Sioux City, Iowa.

Hospoda (Bohemian Journal), Omaha, Neb.

The Industrialist, Manhattan, Kan.

The Home and Farm, Louisville, Ky.

The Industrial American, Lexington, Ky.

Journal of the Elisha iNIitchell Scientific Society, Chapel Hill, N. C.

Southern Cultivator, Atlanta, Ga.

Monthly Florida Bulletin, Tallahassee, Fla.

AVest American Scientist, Los Angeles, Cal.

California Cultivator and Poultry Keeper, Los Angeles, Cal.

Journal of the Geographical Society of California, San Francisco, Cal.

Publications of the Deijartment of Agriculture, Quebec, Canada.

The Journal of Agriculture, Montreal, Canada.

Bulletins of the Central Experiment Farm, Ottawa, Canada.

Industrial Journal of Agriculture, Monti'eal, Canada.

Agricultural Students Gazette, Cirencester, England.

Berichte der Landwirtschaftliche Verssuchstation, Halle, Germany.

Bulletins Ministere de PAgriculture, Paris, France.

Bulletins of the College of Agriculture, Tokio, Jajian.

Bulletins of the Department of Agriculture, New South Wales, Australia.

Agricultural Gazette, New South Wales, Australia.

Bulletins of the Department of Agriculture, Brisbane, Queensland,

Australia.

Garden and Field Journal, South Australia.

Journal of the Council of Agriculture, Hobart, Tasmania.

Relatoi'io Annual da Estacao Agronomica de Campinas, Sao Paulo,

Brazil.

Ragguagli, Laboratoi'io Chimico Agrario di Bologna, Bologna, Italj'.

lieglamento, etc., Estacion Agronomica del Instituto Agricolo de Alfonso

XH., Madrid, Spain.
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Adzinki beans, analj'ses of, 354, 363

Alfalfa, analj'ses of, 351, 361

Algae, analyses of, 344

Alsike clover, analyses of, 351, 361

Ammonia, sulphate of, analyses of, 251, 338

Ammonia, phosphate of, analyses of, 251, 338

Amraouiated marl, analysis of 340

Ammonite, analysis of, 341

Analyses, compilation of, 338, 389

Apple pomace, analyses of, 357, 365

Apples, analyses of, 260,354,363,366,370

Artichoke, Jerusalem, analyses of, 259, 353, 362

Ashes, cotton-hull, analyses of, 317, 339

corn cob, analyses of, 339

from blue works, analyses of, 339

from sea-weed, analyses of, 339

hardwood, analyses of, 310-316, 339

lime-kiln, anal.vses of, 339

logwood, analyses of, 317, 339

mill, analyses of, 339

peat, analj'ses of, 339

pine wood, analyses of, 339

railroad tie, analyses of, 339

spent tan-bark, analyses of, 339

swill, analyses of 317, 339

Asparagus, analyses of, 260, 370

Bakery refuse, analyses of, 357

Banana skins, analysis of, 343

Barley, green, analyses of, 349, 351

Barley meal, analyses of, 355, 363

Barley and peas, analyses of, 349

Barley straw, analyses of, 352, 361

Barn-yard grass, analyses of, 350

Barn-yard manure, analyses of, 345

Bat guano, analyses of, 340

Bean meal, analysis of, 355

Bean straw, analysis of, 260

Beans, analyses of, 260, 349, 358

Beets, fodder, analyses of, 352, 363

Beets, red, analyses of, 259,352,363

Beets, sugar, analyses of, 59, 259, 352, 363, 371-373

Blood, dried, analyses of, 341

Blood, meat and bone, analysis of, 342

Board of Control, members of, 5

Boldiara clover, analyses of, 217, 351, 361
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Bone ash, analyses of, 3iL
Bone-black, analyses of, 34L

Bone-black, dissolved, analyses of, 222,251,341

Bone soup, analyses of, 312.

Bones, ground, analyses of, 19.3, 321, 322, 342

Brewers' grain, analyses of, 155, 327, 343, 357, 364

Broom corn meal, analyses of, 355

Broom corn seed, analyses of, 354

Broom corn waste, analyses of, 357, 364

Buckwheat, common, analyses of, 216, 351, 359, 360

Buckwheat, Japanese, analyses of, 216, 351, 360

Buckwheat, silver-hull, analyses of, 216, 351, 360

Buckwheat hulls, analyses of, 365

Buckwheat middlings, analyses of, 355

Butter, analyses of, 376'

Butter fat, analyses of, 55, 55

Buttermilk, analyses of, 325, 365, 376

Cabbage, anah'ses of, 259

Cabbage leaves, analyses of, 259

Carbonate of potash-magnesia, anah'sis of 251,320,338

Caribbean guano, analyses of, 340

Carnallite, analyses of, 338

Carnation pinks, analysis of, 370

Carpet bug destroyer, anah-sis of, 378

Carrot tops, analyses of, 261, 353, 361

Carrots, analyses of, 261, 353, 302

Castor bean pomace, analyses of, 319, 343

Cauliflower, analysis of 259

Celery, aualj'sis of, 261

Cheese, analyses of 376

Cherries, analyses of, 260

Chestnuts, analyses of 354, 363

Clay, analysis of, 324, 340

Clover, analyses of, 351, 360

Cocoa dust, anah'ses of, 357, 364

Cocoanut meal, analyses of, 356-

Cooked feed, analyses of, 328,354

Corn and cob meal, analj'ses of, 354, 362

Corn cobs, analyses of, 155, 357, 365

Corn fodder, analj'ses of, 357, 360

Corn germ meal, analj'ses of, 356

Corn germ feed, analj'ses of 356

Corn kernels, analyses of, 259, 353, 362

Corn kernels, sweet, analyses of 353

Corn, whole ears, analysis of, 260

Corn meal, analyses of, 103, 108, 111, 145, 354, 363

Corn screenings, analyses of 356

Corn stover, analyses of 18, 46, 59, 65, 260, 351, 360

Cotton hulls, analyses of, 327, 357, 364

Cotton-seed meal, analyses of, . . . 17, 37, 38, 46, 79., 322, 327, 343, 355, 364

Cotton waste, analyses of, 343

Cotton dust, anah'ses of, 343

Cow-pea, analyses of, 218, 260, 352, 361

Cow-pea vines, analyses of, 349,359

Cranberries, analyses of, 260, 330, 354, 363, 366, 370

Cream, analyses of, 47, 55, 56, 37S-



INDEX. 401

PAGE

Creamery record for the year, 46-56

Analyses of cream and butter fat, 45

Average quality of milk 50, 51

Composition of fodder articles, 46

Cost of fodder articles, 46

Cost of skim-milk, 53

Fodder rations, 50, 51

Statement of fodder used 48,49

Value of cream, 52

What record shows, 53

Cuba guano, analyses of, 340

Cucumber, analyses of, 260

Currant, white, analysis of, 261, 370

Currant, red, analysis of, 361, 370

Dairy products, analyses of, * . . . . 376

Daisy, white, analyses of, 352, 361

" Death to rose bugs," analyses of, 378

Digestion experiments with sheep, 146-178

Composition of faeces, 155

Composition of feed stuffs, 155

Description, 147

Details 154-178

Digestibility of foods, 152

Feeds tested, '149

Double superphosphate, analyses of, 323, 341, 351

Dried blood, analyses of, 251

Eel-grass, analyses of, 343

English hay, analyses of 18, 350, 359

Ensilage, apple pomace, analyses of, 357

Ensilage, corn, analyses of, 59, 326, 348, 358

Ensilage, corn, sweet, analysis of, 59

Ensilage, corn and soja-bean, analj^ses of, ... 18, 46, 65, 79, 234, 348, 358

Ensilage, oat and pea, analyses of, . » 326, 348, 358

Ensilage of Panicum miliaceum, analj'sis of, 326, 348, 358'

Ensilage of Panicum crus-galli, analysis of, 326, 348, 358

Ensilage, serradella and hungarian grass, 46

Excelsior feed, analysis of, 328, 356

Exchanges, list of, 397, 398

Farm crops, summary of, 240

Feeding experiments, general introduction 12-14

Feeding experiments with calves 125-145

Analyses of fodder articles used, 145

Comments on results, 133

Daily food consumption, 134-137

Description, 125

Detailed record of calves, 138-144

Object, 125

Record of calves, 127-131

SumiBary of results, 131

Feeding experiments with lambs, 77-98

Analyses of fodder articles used, 79,80

Conclusions, 97

Cost of fodder articles, 78

Cost of rations, 81

Daily fodder rations, 80

Feeding record, 88-93

Financial results, 87

Mode of feeding, 78
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Feeding experimeiitg with milch cows, general, Buffalo gluten feed, wheat
bran and cotton-seed meal ; English hay, corn stover and corn and page
soja-bean ensilage, 15-35

Analyses of fodder articles used, 17,18

Cost of fodder articles used, 19

Daily fodder rations, 20, 21

Description of fodder articles, 16

Detailed feeding statements, 28-31

General conclusions, 27

History of cows, 15

Mode of feeding, 18

Quality of milk pi'oduced, 25,26

Quantity and cost of milk produced, 22, 23

Summary of cost of rations, 21

Total cost of feed, etc 32-35

Feeding experiments with milch cows, siimmer, rowen, green vetch and oats

and green corn fodder; wheat bran, Bufiiilo gluten feed, cotton-seed

meal and new-process linseed meal, 36-76

Analyses of fodder articles used, 37, 38

Composition of milk 40

Daily fodder rations, 38

Feeding record 42, 43

History of cows, 37

Market cost of fodder articles, 37

Quantity of milk produced, 3P

Summary of cost of rations, 39

Feeding experiments with pigs, 99-125

Analyses of fodder articles used, Ill, 112

Eations, 110

"What our experiments teach, 109
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Eations, 101

Summary of results, 102

Nineteenth feeding experiment 104-108

Cost of fodder articles, 108

Description, 105

Detailed record 119-124

Object, 104

Rations, 106

Summary of results, 107

Teeding experiments with steers, fourth, 57-76

Conclusions, 70

Cost of beef production, 70-73

General description, 57

Objects, 57

Pasture vs. summer soiling, 73-76

Record of first winter and spring seasons, 58-^4

Analyses of fodder articles, 58, 59

Cost of beef production, 58

Cost of rations, 61

Daily fodder rations, 60

Feeding statement, 63, 64

Remarks, 62
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Feeding statement, 68, 69
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Felt refuse, analyses of, 341

Fertilizers, inspection of, 264-309

instructions to dealers in, 272

law regulating sale of, 270-272

licensed, analyses of, 282-309

manufacturers of, • 274-281

sent on, analyses of, 310-323

trade values of, 266

Field experiments, with corn, 221-226

with commercial phosphates, 221-225

with forage crops, 211-219

with garden crops, 200-211

with grass lands, 237, 238

with grasses, 193-199

with leguminous and grain crops, .... 227-238

with oats 184-192

with potatoes, 194-197

Fish, dry ground, analyses of, 342, 343

Floats, South Carolina, analyses of, 341

Fodder articles sent on, analyses of, 326-330

Fodder corn, green, analyses of 37, 38, 46, 65, 236, 260, 348, 358

Fruits, analyses of, 366-370

Garden crops, analyses of, 259-261

Glucose feed, Richardson, analyses of, 328 356

Glucose refuse, analyses of, 328, 343, 357 364

Gluten feed, BuflFalo, analyses of, 17, 37, 38, 46, 58, 59, 65, 79, 103, 108, 111, 145, 155,

329, 356, 364

Gluten feed. Pope, analyses of, 629, 356

Gluten meal, analyses of, 329, 355, 364
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Gooseberries, analysis of, 261

Grape seed, analysis of, 261

Grapes, analyses of, 261, 367-370

Green sand marl, analj'ses of, 340
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Gypse, analysis of, 339

Gypsum, analyses of, 339

Hairy lotus, analyses of, 351,361

Hay, analyses of 17, 46, 59, 155, 350, 359

Hellebore, analyses of, 378

Hen manure, analyses of, 345

Hominy feed, analyses of, 363

Hominy meal, analyses of, 355

Hop refuse, analyses of, 343

Horn shavings, analyses of, 341

Horn and hoof waste, analyses of, 342

Horse bean, analyses of , . 218, 349, 358

Horse beans, analyses of, 354

Horse bean straw, analyses of, 352

Horse manure, analysis of, 318, 345

Horse-radish, analysis of, 259
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Lathyrus sylvestris, analyses of, 218, 349, 352, 361

Letter of transmittal, 3
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Linseed meal, old-process, analyses of, 145, 155, 355, 363

Linseed meal, new-process, analj'ses of, . . . 37, 38, 46, 155, 327, 355, 363
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Lucerne, analyses of, 351, 361
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Nicotinia, analysis of, 378
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Soap-grease refuse, analyses of, 342

Soil, analyses of 249, 230, 325

Soja bean, analyses of, 218, 234, 326, 349, 351, 358, 361

Soja beans, analyses of, 354, 363

Soja-bean meal, analyses of, 327, 355, 363

Soja-bean straw, analj'ses of, 327, 352, 361

Soot, analyses of, 318, 345

Sorghum, analyses of, 348, 358

Soup from animal refuse, analyses of, 342

Spanish moss, analyses of, 349, 359

Special fertilization of fruits, garden crops, etc., 241-261

Spinach, analj'ses of 259

Sponge refuse, analj'ses of, 341

Starch feed, analyses of, 328, 356

Starch refuse, analj'ses of, 344, 357

Station staff, 6

Strawberries, analyses of, 260, 370

Strawberry vines, analyses of 260, 370

Sugar beets, analyses of, 59, 259, 352, 363, 371-373

Sugar-beet leaves, analysis of, 259

Sugar-beet pulp, analysis of, 357

Sugar-beet seed, anal5'sis of, 259

Sugar-beet tops, analysis of, 259

Sugar cane, analyses of, 374

Sulla, analyses of, 351, 361

Sulphate of soda, anah^sis of 319, 338

Sulphatine, analysis of, 378

Sumac waste, analysis of, 343
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Summer rape, analyses of, .

Sweet corn, analyses of,

Teosinte, analyses of, .

Timothy, analyses of,

.

Tobacco leaves, analyses of,

Tobacco liquor, analyses of,

Tobacco stalks, analysis of.

Tobacco stems, analyses of,

Tomatoes, analyses of.

Treasurer's report.

Turf, analyses of.

Turnip leaves, analyses of,

.

Turnips, analyses of, .

A^etches, analyses of, .

Yetch and oats, analyses of.

Vinegar mash, analysis of,

Virginia marls, analyses of.

Water analysis, .

Water-melons, analyses of.

Whale meat, analyses of, .

Wheat, damaged, analyses of.

Wheat bran, analyses of, .

Wheat bran, spring, analyses of,

Wheat bran, winter, analyses of,

Wheat flour, analyses of, .

"Wheat kernels, analyses of.

Wheat middlings, analyses of

Wheat straw, analyses of, .

"Whey, analyses of,

"Wool, raw, analyses of.

Wool washings, analyses of,

Wool waste, analyses of, .

37, 38,46 210.
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