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THE FOETIETH ANNUAL REPORT

OF THE

SECRETARY
OI" THE

BOARD OF AGRICULTURE.

To the Senate and House of Eepresentatives of the Commonwealth of

Massachusetts.

The year 1892 was a prosperous one for our farmers, and

the report of the secretary is a report of progress.

Massachusetts Weather in 1892.

January was warmer than the average, and the precipita-

tion was greater than usual in the central counties. The
snowfall was deficient. Snow, ice and bare ground alter-

nated at the end of the month. The prevailing wind was

from the north-west. A thunder-storm occurred at Williams-

town on the 2d.

February was warm and dry. The precipitation was least

along the coast. From eight to twenty-six inches of snow

fell in the western part of the State and from one to eight

inches in the eastern. Only a trace of snow remained on

the ground at the end of the month. The prevailing direc-

tion of the wind was from the north-west.

March was cool and dry. On the extreme southern Rhode

Island and Massachusetts coast the precipitation was above

the average, but in other sections it was below. The pre-

vailing wind was from the north-west. Thunder-storms

were observed at Hyannis and Mansfield on the 10th, and at

New Bedford and Randolph on the 11th.
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April was warm and dry. Very little snow fell. The

prevailing wind was from the north-west. A well-marked

thunder-storm occurred on the 2d.

The weather for May was characterized by an excess of

rainfall and number of rainy days and an unusually high

mean wind velocity. The mean temperature was slightly

below the average and the monthly range was strong. There

was an excess of westerly and northerly winds and less

southerly and easterly winds than usual. The precipitation

for the month was greatest in the central and western districts

and least on the coast. A remarkably late snow-storm

occurred on the 20th. This Avas felt only on the western

highlands, but was severe there as well as in Vermont and

New Hampshire.

The weather for June was characterized by a very high

mean temperature, with great variability, especially during

the middle of the month ; heavy local storms accompanied

by thunder and lightning, high winds and hail, prevailing

southerly winds and an excess of rainy days. The mean
temperature was from 1° to over 3° above the average

throughout the State. The lowest occurred on the morning

of the 11th, when considerable damage was done in the

eastern districts by frost. From the 11th to the 14th there

were very strong ranges of temperature with steadily in-

creasing heat each day, until on the latter date it rose to 90°

and over, at all stations except at some of those very near

the coast ; thus the range for the month was unusually large.

The precipitation was about one inch below the normal on

the southern coast, but considerably above the average in

the northern and western districts. The heaviest hail-storm

occurred on the 14th, and did the most damage in the upper

Connecticut valley at Greentield ; thousands of dollars' worth

of damage was done to windows, and in other towns farther

east much glass was broken.

The month of July was characterized by excessive heat,

great range in temperature, large amount of sunshine, low

luunidity, deficiency of clouds and a lack of rainfall. Un-

usually low temperatures occurred on the 4th, Gth and 17th,

light frosts being re^jorted in some low lands. High

temperatures were experienced from the lOtli to 15th and
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from the 22d to the 29th ; the last period was the hottest

spell of weather felt in Massachusetts for several years.

Very little rain fell in any section of the State from the 4th

to the 28th, and this, coupled with the intense heat, caused

a sharp though not unusually severe drought. The greatest

damage was probal^ly done to potatoes, although grain,

garden truck, pastures and newly mowed fields suflered to

considerable extent. The drought ended with heavy thunder-

storms on the 28th and 29th in the central and western

sections, and a heavy north-east rain on the 31st.

The weather for the month of August was characterized

by a nearly average temperature, air pressure and sunshine,

while the precipitation was above the average in the central

counties and at or below the averaoe in the eastern. The

maximum temperature occurred generally on the 10th,

ranging from 88° to 98°. The mininmm was felt on dilicr-

ent dates at different stations, and was about 50°
; hence the

range for the month was not nearly so large as was experi-

enced in July. The dry weather that prevailed during the

greater part of July Avas continued through most of August

in Plymouth and Bristol counties, causing damage to nearly

all crops there ; fruit dropped l)adly, field and garden crops

dried up for want of water, and fields and pastures turned

brown. But in the central and western parts of the State

seasonable rains fell, and all vegetation was given rapid

growth. The local storms were heavy and frequent, and

much damage was done l)y lightning.

The month of Septeml)er had very nearly a normal tempera-

ture, a deficiency of rainfall except in the vicinity of New
Bedford, and an air pressure and amount of sunshine above

the average. Few storms influenced the weather. The

highest temperature occurred on the 19th, ranging slightly

over 80°. The lowest was on the 21st or 30th, and was very

near the freezing point of water. Thus, while the monthly

range was not large, the daily ranges were very strong and

generally rapid. While at Taunton light frosts were re-

ported on twelve days and killing frosts on three, at Fitch-

burg no frost had occurred at the end of the month. Over

the greater part of the State the damage by frosts was very

slight. In this respect the season was unusually favorable,
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both during the late spring and the early fall. At New
Bedford the rainfall for the month was over three inches

;

two inches and over fell in the south-eastern part of the State

and in the extreme west, while from one to two inches only

was registered in all the central districts. Thunder-storms

were few, but that of the 26th was very severe and did con-

sideraljle damage.

The weather for the month of October was unusually mild

and pleasant. The highest temperature occurred on the 8th

or 14th, and the lowest on the 2;3th, 28th or 29th. The

maximum was not unusually high, and the minimum was not

so low as is generally recorded. At Newburyport no general

killing frost had occurred, and at Leominster the first frost

to injure vegetation on hiiih lands was on the 28th. The
observer at Chestnut Hill reported that wild violets were

picked on the 25th. The observer at Taunton reported that

the weather continued unusually mild, and in many places

dandelions and roses were in blossom. The number of rainv

and cloudy days was small, and the amount of sunshine was

in excess. The precipitation was much below the usual

amount in all parts of the State. At Springfield it was the

least ever recorded in October in forty-five years of obser-

vation. At Clinton the fall for the month was only 0.39 inch.

This lack of precipitation, coming after several months of

small rainfall, caused a general drought. A thunder-storm

on the IGth was quite severe in the vicinity of Mansfield.

November was wet, with a nearly normal temperature.

The temperature ranges were neither large nor rapid ; the

maximum was slightly over 60°, and occurred on the 17th.

The minimum was generally on the 24th, and ranged from

10° to 20° below the freezing point of water. The pre-

cipitation was above the normal, being quite heavy on the

southern coast. Durins; the storm of the 9tli-10th the rain-

fall at Springfield was 2.58 inches; at Westborough, 2.55

inches ; and at Wood's IToll, 2.54 inches. On the 15th-16th

2.70 inches fell at Adams and 2.73 at Monroe. On the

29th-30th the fall at Ilyannis was 2.75 inches. Severe wind

storms occurred in the western part of the State on the 18th,

doinfj much dama":c to trees and buil(lin<i:s. On the 30th

the north-east storm did much damage along the coast. The
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ground was free from snow during the greater part of the

month, but the temperature was so equable that little or no

damage was done to grass and grain crops. The growth of

grass in the fall was quite heavy, affording a })rotection to

the grass roots during the winter.

December was cold and very dry. About two inches of

rain fell on the extreme southern coast, but over the rest of

the State the fall was but little over one inch. At Boston

the daily mean temperature was above the normal from the

7th to the 17th, and below from the 20th to 30th. During

these last ten days occurred one of the most continuous!}'"

cold spells for several years. At New Bedford the monthly

mean temperature was nearly 4*^ below the normal for

eighty-one years. The temperature was below the normal

throughout the entire United States, except along the

southern coast. The snowfall was deficient, and not more
than a trace lay on the ground on the 15th or 31st.

Crops of tpie Yeah.

The general opinion of correspondents the first of June

was that the season was cold and backward, l)ut that it

promised to be favorable for the farmer. The winter of

1890-91 was quite favorable for stock. April was dry and

cool. May was wet, and planting was delayed. Most cor-

respondents referred to the presence of the tent caterpillar.

Nearly all correspondents were agreed that it was very diffi-

cult to get first-class farm help. Judging by the returns, it

was thought that twenty-two dollars per month and board

was the average of wages paid for such help.

The first of July corn was reported as backward, l)ut of

good color and growing well, with acreage increased. Hay-
ing had been delayed by wet, cloudy weather since June 22,

and considerable cut grass was damaged. It was thought

that the crop as a whole would be an unusually large one.

A correspondent in Franklin County reported old mowings

as badly winter-killed. Considerable complaint was made in

Worcester County of damage to grass by spittle insects.

The acreage of early potatoes was reported as about the same

as the previous year, with condition generally good. There

appeared to be little change in the quantity of dairy prod-
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ucts, as compared with previous years. Pastures were

reported as being in good condition. There was very gen-

eral complaint of raspberry canes having been winter-killed.

Generally, the strawberry crop was a good one. Other

small fruits, excepting cherries and pears, promised well.

August 1, about an average hay crop, of excellent quality

as a rule, was reported as secured. The weather for secur-

ing the crop was very favorable. Yield of early potatoes,

where dug, reported as light. Dry weather had greatly in-

jured late potatoes, especially on high lands. Quite general

complaint Avas made of apples dropping from the trees.

The bloom was good, and many apples set. Up to the

middle of July pastures were in excellent condition, but

drought greatly injured them, and many correspondents re-

ported them as being dried up. Rye, generally, was a very

good crop, and harvested in good condition. Small fruits

were shortened in yield by drought. Tobacco doing well.

Oats rustinof some.

September 1, corn generally promised to be a good crop.

Rowen promised to l)e very near if not quite an average

crop, although very light in south-eastern sections. The

oat crop averaged well with last year. Potatoes not promis-

ing well, and some complaint of blight and rot. Apples

reported as still drop])ing. Pastures very much improved

by rains. Onion crop uneven in condition and yield.

Celery looking well, but late. Tobacco generally harvested,

and a very good crop. Cranl^erries promised less than an

average crop. Some complaint was made of the presence

of the horn fly on cattle.

October 1, a majority of the returns of correspondents

indicated Indian corn to be a full average, and that the crop

was secured in excellent condition. Some complaint from

Barnstal)le County of injury to the ears l)y worms boring

into them. Crop below the average in south-eastern

sections. Rowen in central and western sections a full

average crop, but light in eastern and south-eastern sections.

An average amount of fall seeding done, and looking well.

Correspondents about evenly divided as to whether the onion

crop was an average or 1)elow an average. The chief draw-

backs given were blight, tiio maggot, drought and poor



No. 4.] REPORT OF SECRETARY. xiii

seed. Correspondents about evenly divided in reporting

potatoes as either below an average, three-fourths, two-thirds

or one-half a crop. A large number referred to the quality

as good or fair. Some complained of rot, especially in

western sections. Most correspondents referred to the pros-

pect for root crops as ])eing either average, good or fair.

Quite a number referred to the crop of apples as better than

was expected earlier in the season. A majority, however,

referred to it as two-thirds or less ;
quality a full average.

Correspondents in the four western counties where tobacco

is grown reported the crop as satisfactory in yield and

quality, and that it Avas curing well. Cranl)erries averaged

small in size, but of generally good quality. The chief

drawbacks to the culture were from fire, span and fruit

worms, drought, rot in the berry and frost. The peach,

quince and grape crops were quite good.

November 1, seventy-three correspondents reported root

crops to have ])een an average, and twenty-three below an

average. Fall seeding looking well, especially the early.

Potatoes rotting some. Fifty-eight correspondents reported

corn to have been among the most profital)le crops ; forty-

one, hay ; twenty-one, tobacco ; seventeen, potatoes ; eleven,

apples ; eleven, onions ; six, cranberries. The good prices

received for several crops compensated largely for the

small yield. Seventy-five correspondents placed potatoes

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

four, onions. One hundred and three correspondents ex-

pressed the opinion that the season had been an average one

for profit, and fifteen that it had not. One hundred and six

correspondents reported farm stock to be in good or average

condition, and six in below average condition.

Massachusetts Crop Reports.

The publication of crop reports was continued as in past

seasons, and six monthly bulletins were issued (May-
October), aggregating 156 pages of printed matter. Two
thousand copies of each issue were distributed. The bulletins

were made up as in the season of 1891. The special sub-

jects treated were : Bulletin No. 1, " Farm Help and Wages,"

and " Weather Forecasts ;
" Bulletin No. 2, " Frost Warn-
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ings ;
" Bulletin No. 4, The Horn Fly," " Report on Cran-

berries. " Also this office co-operated with the New England

Weather Service in the issuing of weekly Weather-Crop

Bulletins. The first was of date of June 14 and the last of

date of October 4,— seventeen in all, representing an aggre-

gate issue of 36,600 copies.

Publications.

The following publications were issued under the super-

vision of this office during the calendar year 1892 :
—

NAME. Pages. Number.
Date

of Issue.

Catalogue of Abandoned oi' Partially

Abandoned Farms, second edition,

Agriculture of Massachusetts, 189

1

Crop Bulletin, No. 1, May, .

" " No. 2, June, .

" " No. 3, July, .

" " No. 4, August,
" " No. 5, Septembei-,
" " No. 6, October,

Catalogue of Abandoned or Partially

Abandoned Farms, third edition,

109
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Nails for Marking Trees.

By chapter 49 of the Acts of 1891 it was made the duty

of the secretary of the State Board of Agriculture to pro-

cure and furnish nails or spikes, with a head with the letter

"M" plainly impressed upon each, to mayors and aldermen

of cities and selectmen of towns, as required by them for

the marking for preservation of shade trees within the limits

of the highways. The Legislature of 1892 (Acts of 1892,

chapter 147) amended the law so that trees may now be

so designated during any month of the year. It also appro-

priated $100 for the supplying of these nails, $48.42 of

which amount was expended. Applications for nails were

received from the towns of Acton, Barre, Billerica, Bolton,

Bourne, Falmouth, Holden, Lancaster, Paxton, Westford

and Yarmouth.

Gypsy Moth ( Ocneria disjMr)

.

The committee of the Board of Agriculture elected April

28, 1891, has kept steadily at work in the effort to extermi-

nate the gypsy moth. Their report to the Legislature

(Senate Document No. 6) will be found printed on pages

259-298 of this volume. At the annual meeting, Feb. 2,

1893, Messrs. E. W. Wood of West Newton and Wm. H.

Bowker of Boston were added to the committee.

Dairy Bureau.

The Legislature of 1891, chapter 412, enacted a law pro-

viding for the protection of dairy })roducts and for the

establishing of a State Dairy Bureau. Their report to the

Legislature (Senate Document No. 10) will be found printed

on pages 299-314 of this volume.

Abandoned Farms.

The act authorizinji: the State P)()ard of Agriculture to

collect 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-
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doned farms reported to this office, 978 ; numl)cr of owners

or agents making reply to our inquiries, 599 ; numl)cr of

descriptions of property received, 383 ; numl)er of owners

or agents not desiring to advertise in catalogue, 98 ; num-

ber of owners or agents reporting farm sold in reply to our

request for description, 42 ; number of owners or agents

reporting assessors or others to have been misinformed

al)out the property, 7G ; letters returned by post-office de-

partment as unclaimed, 64.

The circulation of the iirst edition of the descriptive cata-

logue of abandoned or partially abandoned farms began

Dec. 5, 1891. Requests for the catalogue came 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 property described, to

assessors, to members of the Board of Ao:riculture and to

officers of agricultural societies. The remainder were sent

or given onl}' upon request.

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

the catalogue l)egan Feb. 1, 1892. Nine new descriptions

were included in this edition, making a total of 339. Re-

quests for the catalogue were received from time to time,

until by the middle of Septeml)er the edition became ex-

hausted. The distribution of this edition was very largely

by requests by mail and at the office.

Requests for the catalogue still continuing to come, it was

decided to publish a third edition. Efforts were put forth

to ascertain the results of the work. In the latter part

of August a circular was prepared and sent to each person

having a description in the catalogue, asking if the farm had

been sold, and, if sokl, the name and address of the buyer

and also the use he proposed to make of it ; if not sold,

whether it was desired to have the description appear in the

third edition. This request w^as in some instances made

three times. Up to November 10, returns were received

concernino: 251 of the 339 farms described in the catalosfue.

Of these, 51 were reported sold; 22 owners wished to have

description withdrawn, and 178 owners wished description

continued in the third edition. Nothing was heard con-

cerning 88 farms. Of the 51 farms reported sold, 5 are in
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Berkshire County, 1 in Bristol County, 1 in Essex County, 5

in Franklin County, 7 in Hampden County, 7 in Hampshire

County, 3 in Middlesex County, 1 in Nantucket County, 3

in Norfolk County, 5 in Plymouth County and 13 in Worces-

ter County. Of the 22 farms withdrawn, 1 is in Barnstable

County, 4 in Berkshire County, 3 in Franklin County, 3 in

Hampshire County, 2 in Middlesex County, 2 in Plymouth

County and 7 in Worcester County. Several who wished

description withdrawn stated that they expected to sell the

farm at an early date, and therefore did not wish to have the

description continued.

It is noticed that a large majority of the purchasers of the

farms sold are of American parentage. Thirty-two of the

purchasers were residents of Massachusetts at the time of

purchasing, 1 of Nova Scotia, 1 of Illinois, 1 of Florida, 1

of Ohio, while the residence of 15 has not been reported.

Eighteen of the farms sold were reported as sold for farming

purposes, 2 for farming purposes and poultry raising, 3 for

poultry raising, 1 for poultry raising and market gardening,

2 for sheep raising, 2 for summer residences, 7 for homes,

1 for the timl)er on it, 1 for stock raising, 3 as an investment,

while the intentions of 11 purchasers have not been obtained.

Forty-four additional descriptions were received and in-

corporated as an appendix to the third edition, making the

total number of farms described 383.

By the State census of 1(S85 there were 45,010 farms in

the State, representing a total acreage of 3,<S98,429| ; aver-

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

118,925; and average value of land and buildings, |4,112.-

83. The total acreage of the 383 farms advertised in the

catalogue is 42,955 ; average acreage, 112.15 ; total amount

asked for the farms, |()33,725 ; and average amount asked

for the farms, $1,654.63. The total acreage of the 51 farms

reported sold is 4,506, or an average acreage of 88.35|.

The 51 farms sold for a total of $75,550, or an average of

$1,481.37. One farm sold for $250, two for $325 each, one

for $400, one for $450, two for $500 each, six for $2,000

each, one for $2,500, ouo. for $2,700, one for $2,750, three

for $3,000 each, one for $;),5()0, one for $4,500, one for

$5,000, while the prices of the remainder ranged from
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1500 to $1,800. In size one was a farm of 4 acres, another

of 6 acres, two of 16 acres, one of 200 acres, two of 225

acres, one of 280 acres, while the remainder ranged from

18 to 175 acres. Twenty-two were 100 acres or over.

To date $1,141.50 of the $2,000 appropriated by the

Legislature of 1891 has been spent,— wholly for printing

and postage. As this appropriation of 1891 expired by

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

has been asked of the Legislature of 1893 for the con-

tinuation of this work.

Two thousand copies of the third edition were issued

Nov. 26, 1892, and eight hundred copies remain undis-

tributed.

That this eifort to secure the reoccupancy of our abandoned

or partially abandoned farms has met with an appreciative

reception is evident, and it is believed the results will be to

the advantage of the State.

Agricultural College.

The report of the examining committee of the Agricultural

College will be found printed on pages 363-368.

Returns of Societies.

These returns will be found printed on pages 317-348 of

this volume. It will be noticed that these returns are ar-

ranged as last year. A summary is printed on page 348,

contrasting the totals of 1892 with those of 1891. The re-

turns of 1892 showed a much greater deo-ree of carefulness

on the part of the officers of the societies than has been true

in past years.

Farmers' Institutes.

The societies held one hundred and thirty-three institutes in

1892. The places, dates and subjects will be found printed

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

enables this office to supply speakers for institutes.

During the year 1892 this office furnished speakers for

seventy-eight, at an expense of $662.39. The Board, at its

annual meeting in February, 1892, directed the executive

committee to arrange for a circuit of institutes, one for each
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society, to begin after Jan. 1, 1893. This has been clone,

and most of the societies have had one of the circuit insti-

tutes. John E. Russell has spoken at three, Dr. Geo. M.

Twitchell of Maine at five, A. J. Rider of New Jersey at

two, J. H. Hale of Connecticut at five, Major H. E. Alvord

of Washington, D. C, at five, and W. W. Rawson at four.

Most of these circuit institutes have been well attended and

had interesting discussions. The same plan will be followed

in 1894.

Agricultural Directory.

A directory of the agricultural organizations, with oflicers

for 1893, has been prepared, and will ])e found })rinted on

pages 427-441. It is desired that this office be notified of

subsequent changes in the officers of these organizations.

Meetings of the Board.

The public winter meeting of the Board for lectures and

discussions was held at Spencer, Dec. 6, 7 and 8, 1892.

The meeting was in all respects a pronounced success. The

lectures and discussions w^ill be found printed on pages 9-

257 of this volume. The annual meeting of the Board for

the transaction of business was held at the office of the

secretary, Jan. 31 and Feb. 1 and 2, 1893, and the minutes

thereof, reports adopted and essays read, will be found

printed on pages 351-426 of this volume.

Changes in the Board.

During the past year the following changes have taken

place in the personnel of the Board : His Honor Wm. H.

Haile, a member ex officio for three years, ceased to be

lieutenant-governor and consequently a member of the Board

of Agriculture ; Mr. P. M. Ilarwood of the Worcester

County West Society, after two years' service, resigned to

accept the chair of agriculture in the Michigan Agricultural

College ; Mr. Geo. H. Gardner of the Nantucket Society,

after two years' service, resigned on account of ill health.

The followins: 2:entlemen retired from the Board because of

the expiration of their term of service : Mr. J. D. Avery

of the Deerfield Valley Society, after three years of service;
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Mr. B. P. Ware of the Essex Society, after fifteen years of

service ; Mr. Hiram Taylor of the Highhmd Society, after

three years of service ; and Mr. S. B. Bird of the Middle-

sex South Society, after twelve years of service. Death has

claimed no members during the year.

Appendix.

In the Appendix will be found a report of the National

Farmers' Congress at Lincoln, Neb., Nov. 22-24, 1892,

made to His Excellency the Governor by Hon. Daniel

Needham of Groton. This report was transmitted to the

secretary of the Board of Agriculture by His Excellency the

Governor, with the request that it be included in this volume.

In the Appendix will also be found the Annual Report of

the State Cattle Commissioners (Senate Document No. 5).

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

Boston, February, 1893.
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MEETINGS OF THE EXECUTIVE COMMITTEE OF

THE BOARD.

Boston, March 16, 1892.

Notice was received from the secretary of the Common-
wealth that on the 24th of February, 1892, Dwight A.

Horton of Northampton was appointed and commissioned,

and on the 2d day of March, 1892, was duly qualified, as a

member of the State Board of Agriculture.

Boston, April 18, 1892.

A communication was received from the secretary of the

Worcester County West Agricultural Society, announcing

the election of Mr. E. A. Harwood of North Brookfield

delegate to the Board, in place of Mr. P. M. Harwood,

resigned.

Mr. W. A. Kilbourn of South Lancaster was chosen a

member of the examinino- committee of the Agricultural

College, to fill the vacancy caused by the resignation of Mr.

P. M. Harwood.

Voted, That an excursion to Amherst for Massachusetts

farmers and others interested in the Ao;ricultural Colleoe be

arranged for commencement week in June, 1892,

Voted, That the secretary notify the members of the exec-

utive committee of any hearing that may be advertised by

the committee on administrative boards and commissions of

the Legislature, upon the reorganization of the State Board

of Agriculture, and that it be the duty of the executive com-

mittee and the secretary of the Board to attend such hearing

if advertised, and represent the Board thereat.
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Boston, May 10, 1892.

The executive committee authorized the Attleborouffh

Agricultural Association, on its request, to change the

date of holding- its 1892 fair from September 20, 21 and

22, as established at the annual meeting of the Board, to

September 13, 14 and 15.

Boston, May 28, 1892.

On request of the Worcester Agricultural Society, it was
voted to approve the mortgage of the society's property to

an amount not exceeding six thousand dollars, and the secre-

tary was instructed to notify the society of this action.

Boston, June 18, 1892.

The executive committee authorized the Middlesex South

Agricultural Society, on its request, to change the date

of holding its 1892 fair from September 14 and 15, as

established at the annual meeting of the Board, to Septem-
ber 7 and 8.

Boston, Aug. 5, 1892.

Notice was received from the secretary of the Nantucket

Agricultural Society that Mr. John Har})s had been chosen

delegate to the Board until their annual meeting,- in place

of Mr. George H. Gardner, who had resigned on account

of ill health.

Boston, Aug. 17, 1892.

The executive committee authorized the Amesbury and

Salisbury Agricultural and Horticultural Society to change

the date of holding its 1892 fair from Septeml)cr 27, 28

and 29, as established at the annual meeting of the Board,

to October 4, 5 and 6 ; and the Essex Agricultural Society

to change the date of holding its 1892 fair from September

2Q and 21 to September 27 and 28.

Boston, Oct. 26, 1892.

Voted, That the secretary be authorized to engage Dr. J.

B. Lindscy to present a paper at the annual meeting of the

Board
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Voted, Tliat the secretary be instructed to arrange a cir-

cuit of institutes, as voted by the Board, the societies to be

placed in seven groups or circuits, as follows :
—

''Nantucket,

Martha's Vineyard,

'> Subject: Cranberry Culture.

Subject: Horses.

1. I Barnstable,

Plymouth,

Weymouth,
'Bristol,

^
Attleborough, i

Marshfield, } Subject: Poultry,

I

Hingham,

1^ Essex,
' Amesbury and Salisbury

Middlesex South,

3. -l Middlesex,

Middlesex North,

^ AVorcester,

f Hoosac Valley,

Berkshire,

4. <{ Union,

Eastern Hampden,

^ Spencer,

'Housatonic,

Hampden,
5. { Hampshire, Franklin and Hampden,

Hampshire,

^ Franklin,
' Worcester North, ^

Worcester North-west,

6. < Oxford,

Blackstone Valley,

Worcester East,

' Highland,

Hillside,

7. < Deerfield Valley,

Worcester South,

^ Worcester County West,

. Subject : Market Gardening.

Subject : Cultivation of

Tobacco.

Subject : Cultivation of Fruit.

Subject : Dairying.

Voted, That the secretary have power to change the com-

position of the circuits, to secure speakers, and to arrange

dates with the several societies.





PUBLIC WINTER MEETING

BOARD or AGRICULTURE

AT SPENCER.

December 6, 7 and 8, 1892.





PUBLIC WINTER MEETING OF THE BOARD,
AT SPENCER.

By invitation of the Farmers' and Mechanics' Association

of Spencer the stated annual winter meeting of the Board

was held in the town hall of that busy and prosperous place,

beginning on Tuesday, December 6, and continuing through

the two following days. The attendance was quite large at

the opening session, and a lively interest was manifested

in the papers which were read and the discussions which

followed them from the beoinnino; until the close of the

meeting.

Shortly before 10 o'clock on Tuesday morning, Secretary

Sessions called the meetinij to order and said :
—

The hour has passed at which this meeting was to con-

vene, and it is best not to wait lono;er. We are favored

with a pleasant mornmg, and I hope the meeting may
be a success. I have no doulrt it will be. For thirty

years the Board of Agriculture has had a public winter

meeting of this character, and the results have been such as

to lead the Board to continue in its former practice. I have

no doubt that this meeting will be one of the l)est.

But it is not my business to make a speech to you. The

meeting will be opened by prayer, and Mr. Avery will wel-

come you here in behalf of the Spencer Farmers' and

Mechanics' Association and of the people of the town. The

Hon. James S. Grinnell, our senior member, will respond

for the Board and preside this morning. The Rev. Thomas

O. Marvin will oifer prayer.

Prayer having been offered, John G. Avert, Esq., of

Spencer, addressed the audience as follows :
—



10 BOARD OF AGRICULTURE. [Pub. Doc.

ADDRESS OF JOHN G. AVERY.

Gentlemen of the State Board of Agriculture : —It

is a very great pleasure to me to welcome my late colleagues

to the town of Spencer, nestled among the hills, surrounded

by a wealth of agricultural interests, and near enough to the

heart of the Commonwealth to be affected by its magnetic

influence. Spencer is a historical town. In the early days

of the nation's struggle for independence she furnished a

company of minute men well drilled and equipped for the

campaign, who responded i)romptly to the call " on to Con-

cord." Washington in his journey to New England in 1779

rested for the night at the Jenks tavern on the site of the pres-

ent Massasoit hotel. Nothing of interest is recorded of his

visit except that he complimented the landlady for her excel-

lent bread, which compliment was her boast for ever after.

There is a fine specimen of an old colonial homestead in a good

state of preservation, within a few rods of this hall. It was

built in 1745 by the Rev. Joshua Eaton, the first minister

settled in Spencer, and the title has been in the family of the

present owner since 177G. There are many relics of the last

century to be seen within its walls. The first wire drawn in

the United States materialized in Spencer. The first shop

for the manufacture of what were known as sale boots was

established in Spencer in 1812 by Josiah Green. A few

years later Isaac Prouty established a shop in the north part

of the town. Elias Howe, the inventor of the sewing-

machine, was born in Spencer. By his invention woman
has been emancipated from the slavery of the needle, and

Hood's " Sono; of the Shirt" releaated to innocuous desue-

tude. We are an industrial people. Here you will hear

the click of the sewing-machine and shuttle vicing with each

other in producing our commercial products, while the

monotonous wire drawer is making merry with his long-

drawn metallic yarns, and the farmer is making special

eflbrts to supply the wants of the operatives.

Spencer is a picturcs(|ue town, with hills and dales and

flowing streams, and every prospect pleasing. Green mead-

ows, flanked by young forests, where in the harvest season

the click of the mowinij-machinc hustles the woodchuck to
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his lair, while the robin chants music to the beat of the hay

tedder. Many of our farm-houses and the surrounding-

grounds are examples of neatness, taste and thrift. Here you

will hnd plants and flowering shrul)s in profusion, wafting*

their sweet fragrance into the open window where the good

housewife is preparing the midday meal, and singing sweet

lullabys to tlie sleeping infant in the cradle, the joy and

hope of the household.

To-day we have the largest manufactory of footwear in the

world, with five others of no small pretensions. Their

united output amounts to three and one half millions of dol-

lars per annum. In 1860 the ])oot product amounted to

$682,000. We have four woollen mills that average 80,000

yards of cashmere per month, and the wire mills make four

tons of wire per day.

Our schools are second to none in this Commonwealth.

We have six brick school buildings of four rooms each, two

wooden structures of two rooms each and eight of one room

each. A modern high-school building was built in 1888, at

a cost of about $50,000, and presented to the town by the

late David Prouty. There are at the present time about

1,900 registered pupils attending school, besides an average

attendance of 135 pupils at a night school, all under the

charge of an efficient superintendent and an able corps of

teachers, while the school connnittee assumes a ofeneral over-

sight. A free public li])rary and readmg-room, costing

$30,000, was a gift to the town ])y our esteemed citizen,

Mr. Richard Sugden. It contains 10,000 volumes of stand-

ard literature. Our public park, containing al)out fourteen

acres, laid out in drives and walks, and bordering on a lake

of pure water, is a favorite resort during the summer months

for our citizens and those of neighboring towns. This park

was a gift to the town by Luther Hill, Esq. The Spencer

Farmers' and Mechanics' Association received from Nathaniel

Myrick, Esq., substantial aid when it was first formed, giving*

an impetus to the enterprise which has lirought it to its now
prosperous condition ; and the park, containing about thirty

acres, where the association holds its annual fair, bears his

name, Nathaniel Myrick Park.

The subject of better roads has been discussed by your
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honorable body, and it seems that throughout the Common-
wealth there is an increasing demand for improved roads.

Spencer has made a commencement which is worthy of your

inspection. It is nothing new, but the macadam system has

been adopted, and it has demonstrated what can be done in

towns where there is plenty of proper material.

I should be remiss in my duty did I not call your attention

to our churches,— models of the architects' and artists' skill,

with their towering spires beckoning us to a higher and more
exalted sphere.

Gentlemen of the State Board of Agriculture, in behalf

of our citizens I welcome you to our town and all its attrac-

tions, and may your deliberations prove of incalculal>le ben-

efit to our farmers and citizens, and add further laurels to

those already won by the honorable State Board of Agri-

culture.

KESPONSE ON BEHALF OF THE BOAED.

BY HON. JAMES S. GRINNELL.

The committee of arranoements for this meetinc: have

requested me to briefly return the thanks of the Board of

Agriculture to the people of this town for the opportunity

to visit this part of Worcester County and to make a partial

acquaintance with its farmers. The credit of this is largely

due to the energetic and persuasive efibrts of the recent

earnest and efl^ective member of our Board from this society,

— John G. Avery, Esq.

The Board of Agriculture, composed as it is of delegates

from every incorporated agricultural society in the Com-
monwealth, has now held thirty winter meetings in the dif-

ferent parts of the State, but none I believe in this immediate

locality. The Board was induced to accept your invitation

partly on this account and also because this is the centre

of a large and thriving agricultural district. This has been a

prosperous community for a hundred and fifty years. It

was prosperous long before the influx of the active manufact-

uring industries which have made it so conspicuous and

wealthy. Here were enterprising and prosperous farmers,

with abounding crops and profitable dairies, and here many
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of them remain, — enouirh to form an active agricultural

society under the patronage of the State.

The members of the Board have of course the interests of

the farmers at heart, and endeavor in every way to promote

those interests, by these meetings, by the farmers' institutes,

and, what is most im})ortant, by directing and assisting State

legislation for their protection and advancement. All the

acts of the Legislature in aid of the farmers have been

prompted and forwarded by this Board. We believe our

action has been appreciated by the farmers, and. that this

very successful meeting is an evidence of that appreciation

l)y the members of the Spencer Farmers' and Mechanics'

Association.

For some reason Mr. Chees3ian, who was to address us

first this morning, has not arrived. Until he comes, Mr.

Sessions, the secretary, will take up a different subject for

a few moments, one which cannot but mterest you all, — the

subject of roads and highways.

Secretary Sessions. I received a note from the editor of

" Good Roads" in New York a few days since, asking me
to give my views upon the subject of roads from the stand-

point of a farmer. I replied to him, and the points I made
are somewhat familiar in my mind, though I may ])e obliged

to give them in a desultory manner.

I have been surprised at some of the propositions put for-

ward by many of those in favor of good roads. Their

projects seem to be rather chimerical in view of the condi-

tion of the rural districts of the Commonwealth. The con-

struction of stone roads has been strongly advocated, and

their advantages clearly and forcibly presented ; but, when

we consider the taxable valuation of small towns, we can see

that the building of stone roads is entirely beyond their

power. Take, for instance, the town in which I live, — not

a poor town by any means. Our valuation is about $400,000.

Stone roads cost, according to the quality, from two thou-

sand to ten thousand dollars per mile. We have fifty miles

of roads in our town. Now, a little computation will show

that, even at the rate of $4,000 per mile, which is a cheap

rate for stone roads, it would take just one-half the valuation

of our town to put in stone roads in place of those we now
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have. If we were to attempt to accomplish it in detail, and

should undertake to make one and a half miles of stone road

per year, it would take thirty-three years to complete the task,

and the cost of the one and a half miles of stone road would

oblige us to more than double our present tax rate. So that

it would take thirty-three years of double taxation to make

these roads in our town. Now, there are dozens of towns

amonof our hills whose valuation is less and whose road mile-

age is more than that of our town. So you see the impossi-

bility of. undertaking to do anything of this kind without

State aid. There are those who are in favor of State aid
;

there are those who are opposed to it, believing in the old

idea that towns and communities should take care of them-

selves.

I have some ideas which have occurred to me on this sub-

ject, which I will suggest to you. One is, that the State

might undertake to build a road connecting each town with

its natural market or its most elii^ible railroad station.

Those roads would not only be valuable in themselves to the

community, but would be an object lesson to the towns, and

if the cost, the system upon which they were made, and the

reasons for the plan being ado})ted for that location were

reported in detail, the towns could see what they could

aflbrd to do in that line upon the remainder of their roads.

It seems to me that along with this policy should come a

system of bounties or gratuities ofiered by the State, to in-

duce the towns to do something in this line. For instance,

suppose the State should say to the towns, by legislative

enactment, " If you will build one mile of road to the accept-

ance of the State engineer, the State will build another in

your town." Or, if it is thought that the State could do the

work better than the towns, the State might say to the towns,

" If you will appropriate money sufficient to build one mile

of stone road, the State will build two miles, or in that pro-

portion." I believe in State aid ; I do not believe in laying

all the burden on the towns ; and I think that something of

that sort has got to be done.

Along with this there should be provision for the appoint-

ment of an engineer to go out to any town and make plans

and specifications for a proposed road, and estimates of the
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cost in detail. Such roads, liuilt under the direction of a

thoroughly competent engineer, would, of course, have a

properly graded and thoroughly drained road-bed, and they

could use such material as was best under the circumstances.

An excellent road can be built by thoroughly draining the bed

and applying from six inches to a foot of good gravel. Many
of our towns have a convenient supply of good gravel, and

where that is plentiful the engineer could order it to be used.

If that is not accessible, broken stone could be used, and

perhaps would be economical.

These are some of the crude thoughts that have occurred

to me in regard to the improvement of the roads in our

State. The only way we shall ever accomplish anything is

by discussing the matter, ])y getting the ideas of one man
and rubbing them against the ideas .of another, and perhaps

we may get the best plan from the man of least experience.

I see that Mr. Cheesman has come in, and we will take up

the subject assigned for this morning.

The Chairman. I think that we will consider this subject

of road-making which Mr. Sessions has opened as laid upon
the table. It may be taken up again whenever there is

opportunity.

You are now invited to listen to a lecture on "Home-
grown or Purchased Cattle Foods," by Prof. James Chees-

man of Southborough, a man whose name only needs to be

mentioned to insure attention anywhere in Massachusetts on

any subject connected with the dairy.

Professor Cheesman. When our secretary did me the honor

to invite me to present the subject of cattle foods to you this

morning, I was in doubt whether to treat it from the stand-

point from which I am accustomed to consider it in address-

ing agricultural societies and farmers' institutes, that is, a local

stand-point, or from the stand-point of general principles.

Inasmuch as this is a meeting of the State Board of As^ri-

culture, what I shall ask you to consider this morning applies

not to any particular county merely, but to the whole State

of Massachusetts and inferentially to all of New England. I

have chosen to treat the subject from the stand-point of gen-

eral principles, introducing only here and there figures illus-

trating the question of cost relating to various localities in

New England, parts of New York State and Canada.
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HOME-GROWN OR PURCHASED CATTLE FOODS.

BY PROF. JAMES CHEESMAN, SOUTHBOROUGH.

The histoiy of farming in Massachusetts is the history of

migration of tlie rural population, and the transformation

of industries.

From necessity the Bay State farmer early liecame an in-

tensive cultivator. The physical conformation of his land

and its rocky surface have compelled him to lihiit the area

of tillage.

In every system of farming well-kept grass land and a

large proportion of the cultivated area maintained in grass

have formed the foundation of animal industry\ Inasmuch

as we must all have grass land for hay, it is important to

consider how much land we should use, and what quantity

and quality of herbage we should produce.

I have never known a successful farmer who could not

manao;e well his grass lands. The conclusion is forced on

us that every cattle man who has achieved distinction as a

cultivator won it by learning how to grow for the least

amount of money what is admitted to be the costliest ingre-

dient of an animal's ration. In a mixed ration it is usual to

figure the cost of hay at the ruling prices in towns and cities,

and to value it for what we get out of it in comparison with

the yield of such concentrated feeds as new-jjrocess linseed

meal, cotton-seed meal, bran and other cattle foods. The

value of the several components of these substances deter-

mines for us the relative value of hay. Calculated by any

process of reckoning, we must acknowledge that hay is costly
;

we cannot argue against the hay crop because it is costly.

The lesson suggested is rather reduction of cost, and such a

manao-ement of grass lands as to enable us to grow the largest

yields per acre at the least cost.
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Next to a careful selection of seed of known vitality and

proper variety, the preparation of the seed-bed and its

thorough treatment are of paramount importance. The

assumption that grass crops will take care of themselves is

too common amons: us. There is no essential difference be-

tween the food wants of the plants which compose our grasses

and the nutritive requirements of the tillage crops. When
we harvest good crops of oats, corn or potatoes, it is because

we have fertilized them generously. The law of life which

so closely connects efficient nutrition with large milk, egg

and meat yields in animals is the same for plants. If the

grass crop could have as much attention as the corn and

potatoes, it would yield as liberally in proportion.

Nitrogenous Plants.— Grain Kations.

A great deal has been said, during the past two years, of

the need of growing more nitrogenous plants. This advice

has been urged as an argument for lessening the outlay for

such purchased feeding stuffs as we buy from Western grow-

ers, whether in the form of bran or corn meal. I don't think

the time is near when it will be economical to stop buying

cotton-seed meal or linseed meal. These two substances

form the very cheapest sources of nitrogen purchasable by

farmers. The largest and most prosperous milk producers

in our State are the men who use most liberally and intelli-

gently mixtures of these two substances. I would therefore

start out with this rule for feeding : A mixture of cotton-

seed and linseed meals in equal weights ; that these foods

should form from three to four tenths by weight of a mixture

of other grains, as bran, oat feed, corn or cob meal, and mid-

dlings ; that the cotton-seed and linseed fed to cows should

equal one-eighth of the weight of milk. Thus, a cow giving

twenty-four pounds of milk daily should have with other

grain three pounds of these two. Another giving forty

pounds daily should be able to eat five pounds of this grain.

A cow producing that quantity of milk, if not more than

twelve and a half per cent of dry matter, produces five

pounds of dry food. No beef animal ever produced such a
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yield of dry meat. The income and expenditure is a liberal

one.

Everything depends ox High Feeding,

Everything depends on this mode of high feeding of ani-

mals, with special reference to the value of manurial residues.

This is the key-note of feeding on two of the most interest-

ino^ farms in Southborouo;h. On one farm about four tons of

hay to the acre are grown, and no succulent food of any kind.

On the other no hay is grown, but the animals are kept to

make manure to feed garden crops designed for the Boston

market. In the human and all animal life we rightly regard

the complexion— its touch, color and general tone or ap-

pearance— as the best expression of health. In plants we
do not attach enough importance to shade of color, touch,

tone and general appearance ; and yet all these features are

powerfully affected for good or ill by the amount of nutrition

they obtain during their growth. Everyone knows there is

a great practical value in a lusciously ripe orange ; a mellow,

richly scented pear ; in the color, ripe flesh and delicate

aroma of an apple, apart from their aesthetic features. Can

anyone calculate the value of these things in promoting

digestion ? We all accept as true the proposition that diges-

tion governs nutrition, and that unless we digest what we eat

we get no nutriment from our food.

Two Examples.

These two instances of diverse f^irming in the town of

Southborough illustrate principles of manuring which deter-

mine how animals shall be fed and what forms of fertility

shall be bought. The one farmer has concluded that, as milk

is his primary product, hay is the best and cheapest food he

can grow on the farm for foundation fodder. Who shall say

that the nutritive value of such hay is not much greater than

the ordinary article? and, judging it on the basis of color,

tenderness of fibre, scent and flavor, it ought to be reckoned

the best in our town. On this farm I have seen the hay crop

increased and imi)roved by the use of linseed and cotton-seed
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meals ; about twenty to twenty-one cows are milked, and

the owner and one hired man do the labor with two horses.

On the other farm about thirty cows are in milk ; all the

hay is bought, at about fourteen dollars to fifteen dollars per

ton ; and a mixed grain is fed, composed of highly nitrog-

enous feeding stuffs. The milk pays for the feed and labor

and a small margin over. The farm is a small one, and is

given up to the cultivation of garden crops entirely. The

owner's estimate of income is about ten cents' worth of ma-

nure per animal daily, or three dollars a day. The manure

from these cows is therefore the primary consideration of this

dairy.

I have endeavored to enforce the primary need of buying in

the cheapest possible form the necessary plant food to maintain

the fertility of the farm. With the same investment in land,

animals, labor and tools, land so managed will give an in-

creased yield of fodder with which to produce more milk,

without adding to the expense of attendance, hauling or

otherwise.

How SHALL Grass be Maintained?

The question now presents itself. How shall grass be main-

tained without too often breaking the soil for seeding ? In

relaying the grass land, what crop shall we plant, and how
long shall we crop before reseeding? On general principles,

it is perhaps best to lay down the rule that all land should

be reseeded to grass after two years of hoed crops. My own
preference is corn on sod, followed by a root crop. This

permits of thorough cleaning on land that can be easily

worked, and yields two of the most useful crops to a dairy-

man. Variety of plants is nature's favorite combination for

sustaining animals, when grass is the exclusive food. In win-

ter we can hardly have too great a variety of fodder with

which to mix our grain substances. The more varied an

animal diet, the more agreeable ; and agreeableness is a great

factor in the digestion of food. How much corn, what kind,

how it shall be planted, and what disposition shall be made

of it when harvested, are questions which each must solve

for himself, atter fully considering his circumstances.
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Ensilage.

No better use can be made of the corn crop than its con-

version into ensilao;e. I have never known of a case of silage

practice being abandoned after three consecutive years of

trial. Figured on the most expensive way of calculating

cost, by charging up all of the manure and commercial fer-

tilizer used on a crop, I cannot make it cost more than two

dollars and seventy-live cents per ton, packed in the silo.

Three tons of such ensilage are worth one ton of hay. In

Southborough the ensilage has no saleable value off the farm,

while hay may be sold at from fifteen to eighteen and twenty

dollars per ton. Any land that will grow two tons of hay

per acre will raise at least twenty tons of ensilage corn, or

about two and a half times the dry matter of hay. Mani-

festly we cannot grow any cheaper food on a Massachusetts

farm than ensilage corn, or some of the northern varieties of

yellow corn. What is true of our condition is true also of

the other New England States and New York. In the East

•oat feed in all forms is expensive, even when grown on the

farm ; if sold, an oat crop would realize a good price. In

seeding down to grass, an oat crop might very properly be

taken as a catch crop, and be converted into oat hay ; or a crop

ofpeas and oats might be planted, to still further vary the win-

ter bill of fare for the cows. The oat crop is a most valuable

adjunct to the feeder's resources. There is a combination in

the oat plant which adds much to the flavor of milk, its cream

and butter. Animals eating it are improved in health, and

give a more alkaline milk, which keeps longer and is more

dio-estible than the ordinary kinds met with in the market.

The question of cost of farm crops in the West is so often

raised that it may be well to present in detail the figures

relating to the corn crop in Iowa, as that is the staple grain

production of the State. According to the latest and most

reliable information published by the Bureau of Statistics of

Iowa, the average cost of an acre of corn in the ninety-nine

counties is $10.33, or 30 cents per bushel. This includes

shelling and marketing. Less shelling and marketing, the

figures are $8.59, as shown in the following table ;
—
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Cost of an Acre of Corn in loioa.

Interest 8 per cent or rent, $2 55

Taxes, 34

Crib room, 22

Ploughing, 1 13

Harrowing twice, 27

Seed corn, 12

Planting, 25

Cultivating three times, 1 14

Fertilizing, 88

Cutting stalks, 22

Husking and cribbing, 1 28

Fencing and repairs, 19

Total, $8 59

Per bushel, 25

As very few Iowa farmers count the value of fodder, we
may well pass over it as of little account to them. Let us

see what it costs to grow an acre in Massachusetts, and ask

ourselves what it is worth on the farm. We shall then see

how far the low cost of production in the West is an advan-

tage to us. I doubt whether any farmer in Massachusetts

can grow corn for less than $45 an acre. I know of cases

of higher cost, but they represent the highest practice.

Suppose we take $60 as the cost of our acre,— and that is

much beyond the actual facts ; what have we ?

One hundred bushels of ear com, $45 00

Four tons com stover, 20 00

Total, . . . $65 00

The value of our 100 bushels of ear corn and the value of

the corn stover must be set against the value of an acre of

pasture, and say two and a half tons of corn meal, plus the

cartage. If we calculate the value of corn meal at an

average of $22.50 in ordinary years, we can see at a

glance that we receive a much greater return from the

home-grown acre. I have assumed that the quality of the

bought meal is equivalent to that grown on the farm, — an

assumption rarely borne out in practice.
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The oat crop in the West will cost about the same as the

corn crop. In the East we add to the value of the grain the

market price of the straw, which materially reduces the

cost. It must also be borne in mind that the labor

charges in the East are over-estimated, since most of us

would use labor employed for stock and general farm work

;

whereas in the West labor is employed primarily for grain

growing.

Again, while it is shown that the cost of growing the corn

is about 25 cents per bushel, the bulk of the crop is sold at

18 cents, or below cost ; unless we treat the stover as gain.

It is estimated that 7 bushels are sold at the minimum price

of 18 cents, against 3 bushels at 42 cents, or the maximum
market quotations. While in reality the average return to

the former is about 25|^ cents, the average of the two

extremes is 30 cents. The increased appreciation of grain

feeding in the West has already increased the cost of bought

grain and millstuffs in the north-western States ; and their

farmers are growing more peas and oats. It is doubtful

whether we shall again be able to buy corn and millstuffs

as cheaply as during the last ten years. Wherever other

circumstances render it possible, every Eastern farmer should

try to replace part of his corn meal and millstuffs by home-

grown crops.

If we attempt to compare the value of the corn ensilage

crop, let me offer you a comparison obtained from the most

costly acres I have experience of. In the county of

Worcester 7 acres of ensilage corn cost in the season of 1890

$515.50, or $73.64 per acre in the silo. Figuring the dry

matter at only 25 per cent, the cost of the ton of dry food

material was $11.78, on a yield of 25 tons per acre ; or $2.94^

per ton of ensilage. Inasmuch as the dry matter of the

ensilage was nearly all digestible, it would be hardly

fair to take the dry matter in the corn meal at the same

value. Let us give the corn meal the benefit of the differ-

ence, and call the values the same. Corn meal at $22.50 a

ton contains about one-seventh its weight in water, or, in

other words, its dry matter costs about $25.60,— just

about double the cost of the dry food material in our

expensively grown ensilage crop.



No. 4.] CATTLE FOODS. 23

Cost of Grain on New England Farms.
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Cost of Cropping.

By Simpson Reume, Gold Medalist Farmer, in Canada.
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whether we may grow part of the more carbonaceous compo-

nents of our grain ration. Land yielding two tons of hay,

twenty tons of fodder corn, or two hundred and fifty to three

hundred bushels of potatoes to the acre, may be counted on

for a paying crop of oats or oat fodder, the aim under all

circumstances being to produce the largest food yield at the

least cost. If the land is available it is quite possible to

produce shelled oats at twelve to fifteen dollars per ton, and

sell the straw at a good price.

The success of any system of farming in which live stock

forms the central feature is based upon the manure pile. The

character of it, its amount, and the cost of getting it to the

fields, decide the kind and quality of farming that may be

practised. Our labor rates are relatively high, but not

higher than those paid in the West, while it is vastly more

efiicient. If the grain bill is but a dollar a day, it must be

obvious that any economy would be welcome. On farms

buying one thousand dollars' worth a year of grain, a saving

of only ten per cent is a respectable sum. The purchase of

the higher forms of nitroo:enous cattle foods, and their conver-

sion into animal products and plant food for the sustenance

of new crops to be fed to more live stock, illustrate the

cycle of equivalence on which all economical agriculture is

based.

The Lessons of Harmony.

It was Rumford who said, "The number of people who
may be supported on a given area of land depends as much
upon the art of cookery as upon the art of agriculture." The

modern practice of blending feeding substances in almost

endless variety for the attainment of the same results sought

by the economical housekeeper may very properly be

regarded as an equivalent of cooking for cattle. The object

in either case is economy of raw material attained by increas-

ing the enjoyment and digestibility of food material. If the

endless preachings of economical farming do not sufiice to

awaken the latent powers of the husljandman, how shall we

hope for better things by appeals to art ? If the changing

foliage has a language, the singing birds a message, the

bursting buds and opening blooms a voice whose tones and

meaning admit of no misunderstanding, it must strike some
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of us as wonderful that their lessons in harmony are not more

fiilly appreciated and heeded in adjusting our relations to the

needs and opportunities of our lives.

The Chairman. Gentlemen, an opportunity will now be

afforded for a discussion of the important subject which has

been considered in the interesting lecture to which you have

just listened. The discussions are the most valuable part of

these meetings, because in them are presented the impres-

sions and opinions of the men who have tried these things

and who give their experience. You are now at liberty to

question the lecturer upon any points in his discourse upon

which you want further explanation or further elucidation.

Professor Cheesman will be very ready to answer any ques-

tion.

Prof. I. P. Roberts (of Cornell University). I would

like to ask the speaker if he would recommend that the

farmers of Massachusetts raise their corn and nitrogenous

foods, or that they purchase them largely?

Professor Cheesman. I have recommended both in the

paper^ with this qualification, that, wherever land is available

for growing crops, that is, arable land, we should take off a

crop of oats in the course of our rotation. As a matter of

fact, we do all purchase very largely the nitrogenous foods.

I suppose, per acre, per cow and per quart of milk raised in

the State of Massachusetts, we purchase more cotton-seed

meal, linseed meal and gluten meal than any other State in

the Union, — and rightly, because we have the very best

market in the world. We have in the city of Boston

certainly a better market and get better pay for our dairy

products than in any other city.

Professor Roberts. I believe you are making the same

mistake in Massachusetts that we are making in New York

;

and it is the same mistake that a man would make if he got

a cow and did not know how to milk her, and then should

go down town and buy concentrated milk. He had better

learn how to milk the cow and make use of his own resources.

The yield of corn per acre in Massachusetts is consideral )ly

higher than it is in the Southern States. If we take an acre

of corn we can raise it without hoeing, and we can raise three

tons of dry matter per acre, or about twelve tons of matter
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fed from the silo, and that ensilage should contain a large

amount of corn. The way to raise corn is to raise com
and not stalks. The primary object of every farmer when
he plants corn should be to raise the greatest number of

bushels per acre. Then as to clover, — I see no indications

of any clover fields in this country. We got over three tons

per acre this year of clover hay. That furnishes not only

about a ton and a half of dry matter per acre, but furnishes

from twelve to eighteen dollars' worth of plant food in the

roots, per acre, if we compute it according to commercial

values. I throw out these ideas, hoping that they will

awaken thought. This trying to get along with cotton-seed

meal and oats and gluten meal, while we have left the land

entirely unused as it should be used, and have not made the

best use that we could have made of it, is very bad policy.

After having grown this corn, a large amount of it,— for it

is the greatest feeding plant the Lord ever made, where it

can be raised,— and after having raised clover, the question

arises whether you can afford to feed more than you can

raise of any kind of grain. I would like to ask Professor

Cheesman that question.

Professor Cheesman. I think we can. My own pi;actice

has been to use the least possible amount of corn meal, not

having had ensilage to draw upon,— not more than ten

or fifteen per cent of corn meal. I am inclined to think,

from subsequent experience, that, where you have crops of

grain such as were indicated in the paper, you can very well

dispense with corn meal altogether and substitute middlings.

We have got to feed some grain if we want a large milk pro-

duction. I do not see for my part how by the growing of

large crops of clover— that is, large crops for us here in

Massachusetts— we can avoid the necessity of purchasing

supplementary grain foods. I would like to remind Professor

Roberts that he is not in New York.

Professor Roberts. I am in a better country, among a

better, higher class of people.

Professor Cheesmax. Thank you. If Professor Roberts

would take a trip up the Connecticut valley over the river

road he would pass not a few fields which a good deal re-

semble those which he knows in his own State ; but we all
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know that on the average here in New England we have

very little land that it pays to work, and when we have a

clear acre, free from stone, we work it for all we can get out

of it.

Secretary Sessions. It seems to me you rather dodge the

clover point in Professor Roberts' question. He asked if

we could afford to use grain when we had ensilaoe and

clover.

Profejssor Cheesman. I have had no experience with any

system of farming in which clover could be maintained with-

out resorting to artificial cattle foods. My experience

teaches me that the men who grow the most clover (and I

can refer to one man who grows four tons to the acre,— Mr.

Charles L. Johnson, one of the best farmers in Massachusetts,

who has sold from three hundred to three hundred and

twenty dollars' worth of milk per month from twenty cows)

use enormous quantities of cotton-seed meal and linseed

meal. Whenever they want to increase production, they

find that to make more milk more concentrated food is re-

quired,

Mr. C. A. Mills (of Southborough). I feel somewhat in

doubt whether it is wise or safe to follow the advice of experts,

for I notice they have quite difterent ideas here. Professor

Cheesman has referred to the excellent farm of Mr. Johnson,

a farm that I pass very frequently, and a man with whose

methods I have been very much pleased ; and of course I

approve of them because his methods accord almost entirely

with my own idea of what is wise for the milk producer in a

town like Southborough.

Now, gentlemen, I believe that we are suffering here in

New England from land exhaustion. That is one of the

questions that confronts New England, confronts Massachu-

setts. If these lands were highly productive they would be

occupied and used. One of the ju'ime reasons for the aban-

donment of these lands is because they no longer have plant

food. Now, how have they become exhausted? I think

largely by raising the grains. That is what the New Eng-

land farmer primarily did. He raised corn and oats, wheat

and barley, and sold them and thus impoverished these lands.

The farms of New England have been impoverished because
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we have sold more from the land than we restored to it.

The question then for the farmer is, How shall I restore,

how shall I build up my farm? How shall I wisely do it?

I believe the wise way to do it is to buy grain. I think it

is the cheapest way to do it, because when you raise a crop

of grain on your land you diminish the fertility of that land.

When you raise a crop of anything except the leguminous

plants, except the pea and the clover and the bean, and crops

of that nature, and draw it off the land, you have taken

something out of mother earth. When you buy grain you

buy something which has a large manurial value. When a

man buys a ton of bran for twenty dollars, I say it is a good

investment. Why? Because he buys in that twenty dol-

lars' worth of nutrition twelve dollars' worth of manurial

value. The man who buys a ton of cotton-seed meal for

twenty-eight dollars buys twenty-four dollars' worth of ma-

nurial value. The man who buys a ton of corn buys less

manurial value.

Now, this Mr. Johnson is a man who has put just that

thing into practice. Not a corn field have I seen on his

farm ; not an oat crop waving in the wind ; but I have seen

his intense culture of the grasses,— three magnificent crops

of grass a year.

Question. Does he raise clover ?

Mr. Mills. Yes, he raises clover, but he buys grain.

Is not that so, Professor Cheesman ?

Professor Cheesman. Yes ; he buys tons of it every

year.

Mr. Mills. I propose to make my farm productive by
holding firmly to that idea. I propose to take off a good

hay crop, and I propose to buy the grain crop, feeling that

somebody else can raise that crop cheaper than I can, and

that every time I buy a ton of grain and feed it in my barn

I am feeding mother earth in the cheapest possible way.

Now, gentlemen, I believe that for the milk producer in

Massachusetts the way to success is to raise his forage crops

and buv his o;rain.

Mr. L. W. West (of Hadley). I would like to ask the

professor what he thinks al)out raising oats in Massachusetts.

I do not want to take any risks in that direction. I can raise
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potatoes at the rate of from two to four hundred bushels an

acre, and corn from sixty to a hundred bushels ; but when we
come to raising oats we can barely get forty bushels, and to

try to raise peas in my locality it seems to me would be almost

hopeless.

Professor Cheesman. Before I answer that question, let

me put myself right with the meeting. I did not start out

by recommending that we should all grow grain. That was

not the central idea of the paper. The central idea was the

same idea that Professor Roberts has, — grass ; and the next

two prominent features, cotton-seed meal and linseed meal.

Now, then, what comes next ? Some of us can grow grain

crops, others cannot ; and I am not here to recommend them

to try it. I laid down this general qualification in the paper,

that each one of us should decide for himself; and that is

why I started out at this State Board meeting by presenting the

question from the stand-point of general principles, to make it

suggestive rather than to lay down a general rule for every-

body to follow, because in Massachusetts it is exceedingly

difficult to grow grain crops. I will say this, that, where

one can grow corn and potatoes, it is best to seed down with

oats ; and, if we raise roots and feed middlings and corn meal

and other meal stuffs only moderately, if we do not want

to continue to buy meal, it is an advantage to grow grain

crops. If the gentleman in New Hampshire whose figures

I have quoted, without using very much artificial fertilizers,

and the man in Maine whose figures I have quoted, using no

cotton-seed or linseed meal at all, can grow in their rotation

a crop of oats at a net cost of twenty-one cents and a fraction

a bushel, we ought, in the Connecticut valley and some

other favorable spots in the State, to be able to grow the oat

crop, and, with abundant clover crops, dispense with the

feeding of cotton-seed and linseed meal.

With reference to the case of Mr. Johnson, I presented

his experience as that of the most remarkable grower of hay

that we have in the State of Massachusetts.

The question which Professor Rol)ert8 has raised is, would

I grow more grain ? That depends on how many cattle I

can keep on my farm, for we do not want to l)uy any

more grain than is necessary for the number of cattle
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that the farm will support. But in Massachusetts, certainly

anywhere within thirty miles of the city of Boston, it has

been found that, by increasing the number of cattle and

making up the deficiencies of the farm by the purchase

of cotton-seed meal and linseed meal, a profitable result has

been secured.

Mr. C. D. Sage (ofNew Braintree) . I would like toaskthe

relative feedinof value of gluten meal and cotton-seed meal.

Professor Cheesman. I cannot give you the exact figures,

but I should say, roughly, that I should be willing at all times

to pay five or six dollars a ton more for cotton-seed meal

than for the Chicago gluten meal, which is the best in the

market, and at least four or five dollars a ton more for new-

process linseed meal than for gluten meal, on account of the

higher manurial value of those two products, as compared

with gluten meal.

Question. Are there not some injurious effects from the

use of cotton-seed meal ?

Professor Cheesman. If fed without judgment, there may
be. I should never recommend the use of more than twenty

per cent of it in making a mixed grain ration. I think that

the limit of safety in all mixtures ofgrain is about twenty per

cent of cotton-seed meal or linseed meal.

Mr. E. B. Lynde (of West Brookfield). Something has

been said about the raising of forage crops, and not feeding

any cotton-seed meal, linseed meal, etc. That is what I

have practised for a number of years. I have followed the

course he recommends, with the exception of the use of

ensilage. I have no silo. I am very fiivorable to the

use of ensilage on many farms, but I do not think it is

economical on every farm in Massachusetts. I believe that

the farmers of Massachusetts generally should raise a corn

crop. Corn has been grown on my farm, perhaps thirteen

hundred bushels of ears, this year. I want to say that a

farmer, in my opinion, can raise his corn for very much
less than what he can purchase it for. We must remember
that the corn crop is an excellent crop to prepare the land

for grass. I do not know but that is the principal reason

why I raise so much of it. I have not been in the habit of

raising oats, and perhaps my experience corresponds with
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that of the gentleman (Mr. West) who has told us his

experience. 1 can grow enormous crops of corn and grass,

but if I sow oats they fall down to the ground.

Now, about clover. Professor Roberts speaks about

raising four tons of clover to the acre. Most of us who
are fifty or sixty years of age remember when we could

raise enormous crops of clover on our land, cutting it about

the 20th of June, but now there is very little clover grown
in Massachusetts. I think that with the present knowledge

of the farmer it cannot be grown successfully. I have pre-

pared my land in the same way that I formerly did, sowed

the seed in the same way, fertilized it in the same way, and

I have failed to get a crop of clover where I can get from

two to three tons of herds grass. Now, I would like to have

Professor Roberts tell us the reason why we cannot grow
clover as we formerly did. I do not agree with the

gentleman from Southborough, who has spoken about the

loss of fertility on all the farms of Massachusetts, for I

know of one farm where the fertility has increased, and it

produced larger crops this year than it did ten j^ears ago.

I think I have adopted a very good system of farming, and

it has increased the fertility of the soil, and yet I have failed

to grow a crop of clover as formerly.

I want to emphasize what Professor Cheesman has said

relative to the growth of forage crops and the feeding of

cotton-seed meal. I would feed largely cotton-seed meal,

particularly because of its manurial value.

Mr. Sage. Few of our farmers have a silo, and for vari-

ous reasons I have none ; but I raise a large amount of

fodder corn, and I should like to know if Professor Cheesman

or any one can give us the relative feeding value of ensilage

and fodder corn. We all know that we can raise a large

amount of fodder corn to the acre, and I find that there is

nothing that I can grow more cheaply, and there is nothing

that the stock will relish better, than nice, well-cured fodder

corn.

QuESTiox. At what stage do you cut it ?

Mr. Sage. I like to have it mature as well as I can. I

sow usually the white Western corn, not the large ensilage

corn, l)ut something like the Kansas corn, if I can get it;
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something that will ripen early. Where I grow it for fodder

I sow it closer together than I would plant, perhaps, for

ensilage. I do not want it too coarse ; and yet, at the same

time, where the ijround is rich enough it will mature nub-

bins, and this year it ripened.

Question. How much seed do you sow to the acre ?

Mr. Sage. I think not far from one bushel. That would

be considered a large seeding, but where the ground is rich

it will grow finely. I had one piece that would average

ten or twelve feet high.

Question. Why would you rather have a small stalk

than a larii^e one ? Do vou think there is more nutriment

in it ?

Mr. Sage. I do not. I })lant it thick because the stock

will eat it much better whei'e it is cured and fed without

cutting. I never see any butts left in the manger. Of course

I understand that where corn fodder is to be put into the

silo or cut up and steamed, as it is sometimes, it is better

to grow it coarser ; but for feeding dry, in the place of

hay, I want to grow it thick enough so that the cattle Avill

eat it all. This year we had a very severe storm that beat

down our corn fodder, and while there was no waste we had

to expend a great deal more time and labor in setting it up.

I have grown it a great many years, and think I have

learned something about growing and cutting it up. I can

do it with half the labor that I used to expend upon it. I

used to think that I had got to bind it liefore setting it up,

but now I just cut it and leave it several days, if it is good

weather, which gives it a chance to cure, and then I can set

it up in large stooks. They are standing in the field now,

as we had no room in the barn. It saves a great deal of

labor in handling it, and it is as bright and nice as it was

when first set up, and will be until spring.

Professor Cheesman. I have had no experience in the

growing of corn fodder. My practice has been always to put

my corn crop into the silo. I believe that a majority of

farmers who have practised both systems have decided that

siloing corn is the cheapest possible way of disposing of the

crop. But, whether you have ensilage or not, I say grow

corn and grow it as Professor Roberts would, not as this
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&gentleman would. Ten or twelve quarts to the acre is plenty,

planting the kernels at a distance of thirty-six or thirty-nine

inches apart. Grow corn for grain, whether you ensilage

it or not.

Question. You put the corn ears and all into the silo, as

I understand it ?

Professor Cheesman. Yes, sir.

Question. Do you raise clover ?

Professor Cheesman. \Ve have no difficulty in South-

borough in raising clover.

Mr. Lynde. It is the almost universal practice, I believe,

among the farmers of Massachusetts when they seed down
their land to sow timothy, red top and clover, say eight or ten

pounds of clover seed in the spring of the year. Sometimes

we sow it with barley, sometimes with oats, sometimes we

sow it on the snow early in the spring ; but, whatever way
we sow it, we get very little clover. Formerly this clover

came up the first year, and the next year we would have a

great crop. AVe Avould cut it about the 20th of June, and

we would often get another very large crop. For some

reason unknown to me, we cannot do so now. Will Pro-

fessor Roberts tell us what is the trouble with the land that we
do not get as good crops of clover as formerly on land which

I think is equally as strong and equally as good ? I want to

know whether the land is clover-sick, whether the climate

has changed, or what is the reason ?

Professor Robekts. The reason why clover does not

catch so well as it used to pr()l)ably is that the soil is some-

what depleted of its mineral elements. Clover does not

thank you for nitrogen. I could take you to our fields

to-day where we actually killed clover with nitrogen.

Clover is able to get all the nitrogen it wants on ordinary

soils, and it does not thank you at all for it ; in fact, it

abhors nitrogen if there is too much of it. AVe find in

j)ractice in New York that if we sow plain phosi)hates with

our wheat and a little potash the clover will take, but if we

do not sow phosphates with our wheat the clover is not apt

to come in ; showing conclusively that what clover wants is

some mineral matter to start with. Now, you have been

farming scientifically and very properly by saving your
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manure to keep your land rich ; especially have you l)een

buying grain which is too rich in nitrogen comparatively

and too poor in mineral matter.

Mr. Lynde. I have sowed ground hone sixteen hundred

pounds to the acre and six hundred i)ounds to the acre, and

I have sowed in connection with the ground hone muriate

of potash; so I have conformed to all these conditions, hut

still I have failed to secure the crops of clover, year after

year, that I formerly did.

Professor Egberts. I said that that was probably the

reason. Another reason why you do not get clover as you

formerly did is on account of the ])orer that attacks it.

It bores down to the roots in the ground. With us our

clover never leaves out, and we plough it up. Another

reason why we cannot get clover is that the leaves are often

attacked by a fungous growth. A year ago I had twelve

acres on my own farm, some sixteen or twenty miles from

the University, where all the conditions, so far as I know,

were good for a clover crop, and I got no clover. In that

district, embracing nearly a whole county, a disease attacked

the leaves of the young clover and destroyed them. So that

there maybe various reasons, but I think the prime reason

for not getting good clover crops here in Massachusetts will

be found to be the want of readily assimilable mineral mat-

ter ; that where the land has been kept up it has too much
nitrogen in proportion to the mineral matter. You have

taken that away.

There are some other things in regard to this subject, Mr.

Chairman, that I would like to speak of, and one is the ease

of raising grass. The question I wanted to raise was not the

question of feeding concentrated food, but how are you to

make good use of the land that you have manured ?

Now, in regard to raising corn. (These are only hints at

better methods.) First, the corn wts a laro^e amount of its

plant food from the sun. That is free carbon. That is a

free ffift from the arods, and never exhausts the soil. Car-

bonaceous matter never exhausts the soil. Carbon is not

manure. The plant gets it from the sunlight. Therefore

the corn, being quite largely carbonaceous, takes compara-

tively little out of the soil ; it takes mineral matter. Now,
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the clover plant actually produces nitrogen. The soil that

has Hve thousand pounds of nitrogen in it this year, if it

grows a crop of clover next year and we take off two tons

of clover hay, actually has more nitrogen in it than it did the

year before. That we have positive proof of. We know
that leguminous })lants are able to bring us more nitrogen

through the office of the animal organisms which live upon

the roots of the plants. Now, it seems to me that the work

of the farmer is somehow to catch his sunbeam and get the

carbonaceous matter— that is, energy, that is, heat — out

of it and give it to the soil, and take out the potash and

phosphoric acid and give it to the soil. Then, on the other

hand, take the clover and brini; out the nitroo-en and g^ive it

to the soil, and give it to the air through the office of the

microbe and the clover root.

Now, I want to go back to the point I raised, and that is

this, — not to stop feeding grain where it is necessary, but

to see if we cannot raise more of this great plant that we
have, and learn how to raise it. We had about seventy

bushels of shelled corn to the acre this year, and our corn

field has never seen a hoe, and I Avill undertake to say that

there are no weeds there that a man need to feel at all bad

about. We have raised over eighty bushels to the acre.

You cannot do as well here, because your climate is colder.

Your soil is as good, your men are as smart and may be a

little smarter, but your climate is a little colder.

Now, I ask you,— for I came here to get knowledge,

—

I ask you in all fairness if it is not time that we went right

out into the field and discussed aiiriculture there, instead of

drawins: checks for our cattle foods? One of the farmers in

our State said that the ruination of a good many farmers

was that they paid out all their money for cattle food,

and were not successful ni getting back the profit at the

other end.

I noticed another thing in the speaker's paper that struck

me forcil)ly. lie talked of putting ten dollars' worth of

manure on an acre. I think that is too much manure to

put on an acre economically. I would as soon think of

feeding a horse two bushels of oats in the morning as of

feeding a field twenty, thirty or forty loads of manure in a,

year, so far as economy is con«erned.
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Another thing I would like to ask the speaker. Did I

understand you correctly as saying that the dried matter

of corn was equal only in digestibility to the dry matter of

ensilage ? I had supposed that the dry matter in corn stalks

was not worth nearly so much as the dry matter in dry

corn, because, when I ask the cow about it, she says, " I will

take the corn every time."

Professor Cheesmax. I said that, while the amount of

dry matter in corn meal was not all digestible, I was

willing to consider the amount of dry matter found in

corn meal as equal to that found in ensilage in digestibility,

and give the corn me,al the benefit.

Secretary Sessions. Those of you who have perused the

bulletins from the Hatch Experiment Station will remember

that Professor Brooks found in his practice that clover

followed the application of potash ; that wherever potash

was used there clover came. On the plot right opposite

to it, where no potash was used, there was no clover. The

clover remains for several years where the potash was used.

These were experimental plots, but the same thmg holds

good, I believe, on the farm.

Mr. Lynde. I would like to have Professor Roberts tell

us just what his soil is. Is it entirely free from grass and

entirely free from stones or rocks, and, if not, how great a

part of it has stones or rocks or gravel upon it?

Professor Roberts. Allow me to preface the answer by

saying that I have made a long study of the corn crop, seeing

that it was the great American plant above all others, and I

have had a very wide experience in the far-away South,

having raised seventy acres of corn there this year, in

Mississippi, and in the far West, in Iowa, having raised

a large quantity of corn there in previous years ; and,

having had fifteen or twenty years' experience at Cornell

University, and having made a great many experiments, I

think I have learned somewhat of the law of the corn plant.

I do not think I know it all, by any means. I am still

pegging away at this sul^ject, because I believe it is the

plant to be raised as a forage plant fjir more than it has

been, and I think w^e have not taken pains enough to study

the law of raising corn.
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The land upon which we grow corn is very variable. Part

of our land is very stony and part of it is brick clay. Quite

a large pro})ortion of the field where we raised corn this

year has been dug over for burning brick in years past.

One side of the field is gravelly. In fact, if there is any

kind of a soil you ever saw, we have that soil. We hav^e level

land and we have hilly land. I would never farm hilly land

if I could 2:et level land.

Now, as to corn. If you will stop a moment to think, you

know that this corn plant, unlike most of the other grasses,

wants heat. The timothy and the clover will start early in

the spring, before the snow is ofi' the ground ; in fact, they

grow all the time unless the ground is frozen very hard,

Avhereas corn wants the heat of the sun,— frost kills it. I

fear we do not think of this when we plough the ground,

when we feed the ground and when we manure the ground.

Before we plough we manure the ground with about five loads

per acre, spread on the surface l)y hand. A load is about a

ton and a half as it comes from the stable, of mixed manure,

cows and horses. That is about all we can afford to put on,

because we have got one hundred and fifty acres, and it all

wants a little something ; it all Avants a little nil)ble, any-

how, if it cannot get any more. I do not believe in over-

feeding one plant and letting the others starve. About

January or February we shall have the corn field covered

with manure. The balance of the manure that we cannot

put on the field at that time or m the pastures we keep in

a covered yard, so as to preserve it. We have no barn-

yard, have not had for fifteen years. ^Ve never turn an

animal out of doors unless it is for exercise. If there are

any large stones rolling round on the surface, we take them

out. We have got most of the large ones taken out, and

the ground is in good condition. After spreading the

manure we take a marker and mark out the rows three by

six, and then we have a Western two-horse corn planter

that will plant from eight to twelve acres a day,— plant,

cover and roll,— and we plant one way. This corn planter

makes the rows very straight and the corners in line ; the

other way the boy often makes them a little crooked. The

object in check-rowing it is because, although we cannot
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raise quite as much corn as we can in the drill, if the hot

weather comes the grass catches me, and the weeds, and then

I have got to put in the hoe, and the most expensive kind of

farming is to farm witli human muscle. I want to avoid that,

and so I check-row my corn so that my workmen may go in

both ways. I begin with a two-horse cultivator, and weed

this fiekl before the corn comes up, four days after it is

planted, or six days, or ten days, according to the season,

whether it is cold weather, or whether it is warm. We
plant a Western corn, which comes up quicker than our na-

tive corn. I do not pack that ground down as I would if it

were a field of wheat, ])ecause winter wheat wants a good

hard foundation, with a little soil on it, but a hill of corn

wants heat ; so I leave my soil just as loose as I can at this

time, and then after it is planted I take a two-horse corn

cultivator, and I know exactly where the corn is, because

this little roll tells me where it is that the corn planter

left it through the field, and I cultivate it l)ack and leave

it corrugated and rough, because that lets the ground get

warm and dry out. That makes the weeds get out of the

way, and this one cultivating does more than any other

cultivating that I do. I harrow the s^round after a little, or

I may turn round immediately and harrow it, and as quick

as the corn is up to a satisfactory height I replough the

straight way, — the Avay I planted it. I cultivate it then,

using a one-horse cultivator Avith very small teeth, not much
larger than harrow teeth, because when the man drives

through the field I want him to cultivate the corn and

not the middle of the row. There is nothing there, and

I do not care anvthimr about it ; I can attend to that later.

I want him to go so close to the corn as to make every hill

treni1)le. That is the time when a day or an hour in the

field is worth a great deal. Then I cultivate it from time to

time, using sometimes one horse and sometimes two, accord-

ing to the lay of the land and the character of the soil. I go

through that corn field about five times, and if it is properly

done, with proper implements, it has good clean culture, and

if there is a weed here and there I am not very particular

about it, unless there are two weeds, and then I pull them

out. Sometimes I pull out Canada thistles. There are apt

to be a few Canada thistles in our field.
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QuESTiox. How late do you cultivate the corn?

Professor Roberts. I cultivate until the tassels come
out. Now, my friends, I would advise you in all kind-

ness to plant a good deal of timothy. AVhat I said al)out

feeding a horse a bushel of oats in the morning applies to

putting a large quantity of manure upon land. I saw a

piece of land not long ago that had had forty loads of

manure to the acre dum[)ed upon it, and I went to work and

figured up the nitrogen at sixteen cents a pound, the potash

at fourteen and a half cents, and the phosphoric acid at seven

cents, and I found that the man had \nit on between twenty

and thirty dollars' worth of plant food. Can you afford it?

QuESTiox. How many stalks do you leave in a hill ?

Professor Roberts. Three to four stalks of the Dent corn

called " Pride of the North." It has become acclimated Avith

us now, and gets ripe as quickly as the New York or Canada

hard corn.

Now, my friends, I should just as soon think of i)lanting

peach trees two feet ai)art each way, and expect to get the

highest results (I can get some results), as of planting two

bushels or one bushel of corn i)cr acre. Corn is a sun plant

;

it wants sun all around it in order to develop the valuable

carbo-hydrates.

Now, I want to speak about soil exhaustion. My friends,

your soil is not exhausted. You cannot exhaust the soil

;

the Lord took good care about that. You may deplete it so

far that profitable culture under the high-priced system of

labor we have now ceases, I grant you. Now, I have taken

some land at Cornell University that was supposed to l)e very

poor, worn out, as it was termed, and had been given up,

and I have ])een raising on it the last four years an average

per year of twenty-five bushels of winter wheat per acre

without any rest, without any phosphates or any manure. I

tell you this not to brag, but to emphasize the importance

of thorough culture. I say I tell you these things not to

l)rag, because, if there is anybody in the world who cannot

afford to brag, it is a })rofessor. He must tell facts and be

able to prove them, or he is not Avorth much. That is the

way I feel. I hate any unsupported statements. Now, I

believe you are in the same boat that I was in a few years
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ago. I became possessed of a farm about thirty miles from
Cornell. One field, a back field, was poor land, and had
been substantially abandoned. When they got tlirough with

all their other fields they went up there and did a little work.

The meanest kind of grass got in there, and Canada thistles

and mullen. My man said, " Wliat am I to do with that old

back field ? The field down by the road is good land, I sold

it once for fifty dollars an acre ; but what shall I do with that

back field?" Said I, "Plough it five times." "Do you
know," he says, " that for twenty-five years no man has

taken out a load of anything from that field but at a loss ? '*

" I know," I said ;
" but they did not know how^ to farm."

That was pretty strong language, because that was right

where I was l)orn. To make a long story short, he did as I

told him. He did ])lough it three times, some of it four

times, and })ut about twenty dollars' worth of phosphates on

twelve and one-half acres. As far as I could see we had done

our part, and then we prayed for a crop. I sold the wdieat

oft' of that twelve and one-half acres for a dollar a bushel. I

was very proud of that, because I was the only man who got

that price for wheat that year. Then I got about sixteen

dollars a ton for the straw, thirty miles from that farm, and

wdien I got that whole thing all cleaned up I had two hun-

dred dollars for my share, and out of that I had to take

my phosphates. That w^as more clean money than they had

got oft' the hundred acres of land for the last five years per

year. I say that that was simply taking advantage of a law

to which too little attention is paid, and that is, that if we
would get plant food out of the soil we must grind the soil.

That is the way the Lord made rocks into soil, and you have

got to do the same thing with the land which you have. I

went out to that field and found that the clover had not

cauoht, and of all thino:s in the world it was clover I wanted,
' because I could not go on in that way ; it w^as too expensive

to buy commercial fertilizers at forty dollars a ton, any lar^e

amount of them, and go on and raise wheat at eighty or

ninety cents a bushel. That would not do ; I must bring

the clover in to aid. There was no clover there. So I said

to the man, " You must replough this field ; there is no other

way, and you must plough it right away quick. Before you
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do anvthino; else on this farm, o-et the teams out and

turn this hmd over:" and then about every three days I

wrote down to him to hustle round and harrow that

clover field. So he went to work and harrowed that field

thoroughly. Then again fertilizers were put on amounting

to twenty dollars, and now the wheat is in the storehouse.

I have the number of bushels, but I have not the money in

the bank. I have bargained it for seventy cents a bushel,

but again I sold the straw for $1G.30 a ton. I shall get

about one hundred and fifty dollars from that field for my
share.

I am telling you this because I have come to your State to

try to benefit you, and as I came along it struck me that you

have not laid stress enough on culture, or getting out of the

soil all that is in it. If you leave it there and do not get it

out, it might just as well never have been there. You want

to get it into a crop, then into an animal, and then back

again to the soil. First the plant, then the animal, and then

the fertility to feed another plant, to feed another animal, to

feed another plant ; and so it goes on. As the three little

golden links go round, — i)lant, animal, fertility, — man
reaches in and tolls. And when this man says " Plant

clover," he is right, because that does not carry oft' any of

the farm.

QuESTiox. Did the clover seed this time?

Professor Roberts. Yes ; I got a good clover crop.

Mr. Wm. Bancroft (of Chesterfield). I think this dis-

cussion is interesting, but in all candor 1 want to ask if there

is any farmer here who has undertaken to raise corn with

five loads of manure to the acre ? The gentleman says he

cultivated his corn ten days before it was up. Now, out in

the western ])art of the State, Avhere I live, if my corn was

not ui) in ten days it would never come up ; it would be

rotten.

Professor Roberts. The gentleman misunderstood me.

I said four, six or ton days. We frequently })lant corn

in April in New York. I am not afraid to })lant it early.

I am not afraid to have the ground freeze a little after I plant

corn, if the ground is pr()})orly prepared.

Mr. W. M. McIxTOSii (of Nantucket). I want to get a
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little more information from the professor. I live in Nan-

tucket. It is an island in the sea, and the soil is generally

^yhat is called sandy loam, and sometimes clover grows there

first rate ; but I have found that sometimes for two or three

years I would not get a good crop. I did not sow ten

pounds to the acre, — I never did. On my land I have

considered four pounds of clover, half a peck of timothy

and a peck of red top abundant seeding. Tiiere will be two

or three years in succession when clover will be an entire

failure. Perhaps it will be there in the summer, and in the

spring it Avill not be there. I thought it was possible that it

might be owing to the poor quality of the seed, and I am
working on that idea now, and get my seed from the phu^e

where I got it when I was successful. But I have not put

on dressing for the grass crop. My business is the raising

of vegetables and hay. I have a rotation l)y which I

cultivate about three years and then sow down, and keep

going round and round, and put in the manure for the

vegetable crops. But one thing I have noticed, and that is,

that on the best of my land I am most successful with clover.

I wish I could get a crop with the small amount of manure

that the professor has mentioned. We reckon loads perhaps

in a different way. A load with us is twenty-eight cubic

feet, without being trod. I have seen very few farms where

they have put on from thirty to forty such loads of barn

manure to the acre.

Professor Roberts. Do you know anything about the

value of those loads by analysis, — whether twenty-live

dollars or live dollars ?

Mr. McIxTOSH. No ; but it is such manure as we use

all through the eastern section of Massachusetts, — largely

horse manure. It is whore considerable beddhig is used.

I want to get at this clover question, because when clover

succeeds with me I get the best crop I can get of anything.

]My land is adapted to red top and clover rather than to

timothy.

Mr. J. H. Hale (of South Glastonlmry, Conn.). My line

of farming is not exactly that which has been under dis-

cussion here this morning. I know very little about cattle

foods. I use in my farming operations a large amount of
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fine-ground bone and potash in various forms, and on lands

fertilized in this way I have never had any trouble in

growing clover, which I plough under in the spring.

Secretary Sessions. Will you describe your soil?

Mr. Hale. The most of the soil on our farm is a sandy

loam, rather light, some yellow loam, and rather a granite,

stony soil at the further end of it. We manure heavily with

phosphates and potash, depending very largely upon clover

for our nitrogen.

I have not heard anything said about the time of sowing

clover. I get an al)undance of nitrogen for my business,

fruit culture, from clover. I understand from Professor

Roberts that it is sown in his section about the first of April.

I have sown clover almost every month in the year, but on

my farm in Connecticut I find that July, of all the months

in the year, is the best. By sowing clover at that time in

our orchards, in some of our berry fields, or in our corn

fields, we get a good stand of ch)ver ; it makes a fine

growth before fall, in the winter it is in perfect condition,

and the next May Ave have a field of clover there that makes

us all lauoh and makes the land lauii'h. We sometimes sow

it as late as the latter part of August, and we have never

had trouble, but usually the middle or last part of July

seems to be the best time. We harrow it in with a

cultivator. Sometimes if it is a rainy time we do nothing

with it, but let the rain carry the seed into the ground.

I have had no experience in Connecticut in raising corn,

but several years ago I bought what was considered a worn-

out farm in Georgia, and on one portion of that fiirm there

was a cotton field of eighty acres which the people about

town used to laugh at me occasionally for l)uying. " Well,

Mr. Hale," they would say, " you bought a very fine planta-

tion over there, but you ijot rather stuck on that old cotton

field." Well, we plougiicd that field this last February,

and in Marcli })lant(Ml it with corn in check-rows four feet

each way. We i)louglu'd it rousoiialtly deep with a wheel

plough, applying six dollars' worth of a commercial fertilizer

per acre, and planted it with corn. AVo did not cultivate it

before it came up, as the professor did, because it came up

very quickly ; but after it had got to be two or three inches
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high we started with a couple of Thomas smoothing harrows

to harrow it. The colored individual who drove the mules

AV'hen set to work by the superintendent to harrow it over

said, " jSIassa George, does Mr. Hale know you are going

to do this?" He said, "Yes, he understands it," "I
dunno," says tlie darkey, "I never see nothing like that

in this yerc place before." A neighl^oring planter came

along and called out across the field, " Hullo, j^ou old nigger,

what are you doing?" Says he, " Massa George done told

me to do this." He says, "He told you to do something

else, and your stupid head don't know what he wants." He
drove up to the house and told the superintendent the trou])]e

that that cotton field was getting into with that stupid nigger.

" Oh," says he, " that is all right ; that is the way we grow

corn in Yankee land." So the field was harrowed all over,

and in ten days it Avas all harrowed over again. It had three

harrowino-s with a Thomas harrow. The last harrowins; did

break off" some of the corn, and perhaps did some little

injury. Afterwards the cultivator was put into the field,

but there was never a hoe put into it. We harvested from

that eighty-acre field in central Georgia al)()ut forty-five

bushels of shelled corn to the acre. I attribute the result

to most thorouiili and everlastinij culture.

Mr. AVp:st. The professors have said l)ut little al)out

potash. From my own experience I have found that much
of the soil where I live is deficient in potash, and by the

application of one hundred and sixty pounds of muriate

of potash to the acre I have increased my corn from thirty

to forty bushels per acre. As Professor Roberts has said

nothing about the application of potash, I think perhaps his

soil has plenty of it. He can plough up a lirickyard or

almost anything else, and by cultivation can raise a splendid

crop of corn. I have my doubts al)out that lieing done in

Massachusetts, where our soil is deficient in potash.

Professor Roberts. I think possibly I may have led the

audience astray. I came to Cornell University a number of

years ago, and found what was termed an old, worn-out

farm, and it has been a great study with me to bring it up

and make it fertile, productive and profitable, — for that is

the point we all want to get to finally. I soon learned that
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with our environment I could not afford to haul manure if it

Avas given to me. We are four hundred and fifty feet above

the villaije or city, and as fast as I hauled manure the weeds

grew, some of them, very fast. So I went to work and built

sheds over my yards, keeping my cattle in, buying a little

food at first, and went into the dairy business. I found I

had not manure enough on the farm, could not make

enough to go round ; and the question arose, shall I

put thirty or forty loads, as I see my neighbors do, on

a little piece of ground, and then in the fall of the year

go down into the town or to the four corners and brag what

a tremendous crop I raised, when the daisy occupied three-

quarters of the soil in the back field when I started, or shall

I try to bring all this farm up and make every acre of it

valuable ? Some of it I seeded down and put into permanent

pastures, and I fed those pastures nearly every year with

just a little bit, and men come a good ways to see those

pastures on my hillsides, carrying, some of them, an

animal to the acre, with a little feed for it in the stable.

Now I go over nearly all my farm every year, or a good

share of it, and keep it up. That is the way I have secured

success. There is not an acre on the place, except a few

that are kept for ornamental purposes, that is unproductive,

and there are places where I can make a little money even

at the present prices.

Professor Cheesmax. How larije a farm is it, and what

is the distance from the barn to the farthest field to which

you cart your manure ?

Professor Roberts. The total area of the farm is two

hundred and sixty acres. There are about one hundred and

sixty acres all told of aral)le land. Our manure has to be

hauled less than half a mile, the buildings fortunately being

situated nearly in the centre of the farm.

Professor Cheesman. When you go over that farm to

keep it up, what do you do? Don't you put something on

]t when you take somethinir oft' ? You must do somethinir.

Five or six loads of manure per acre would not do nuich

towards keeping that farm up.

Professor Roberts. If I had five or six hundred loads

of manure, that would be about five cords to the acre. I
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want from four to five loads on the wheat ground ; I do not

care about five loads on the pastures every year.

Professor Cheesman. AVliat do you put on your pastures ?

Professor Roberts. As far as I can I try to miitate the

Lord's method of buikling soil. I spread the fertilizers on

the soil in the fall where there is a plant growing. That is

the way the soil was built, and I am going to imitate that as

closely as I can. I put the manure on the surface in the fall

thinly where there is a plant growing, to act as a little

lilanket as well as a fertilizer. I don't want you to feel that

I came here to preach,— I came here to learn.

Professor Cheesmax. Before you sit down, won't you

tell us your rotation and your general system of management

of crops ?

Professor Roberts. One year clover, one year corn, one

year spring grain,— oats, l)arley and flax,— roots of vari-

ous kinds all go in there,— and one year wheat. It is a

four-years rotation. The reason I do not make it five, and

grow clover two years, is that the beetle destroys our clover

after one year,— eats it up.

Mr. Lynde. The rotation that Professor Roberts has

given us is the rotatioii that is usually followed, as I under-

stand it, in the State of New York by the best farmers. I

do not think that the farmers of Massachusetts would be

successful with that rotation. Difl^ierent localities of course

require difterent methods.

Now, in regard to the use of l)arn-yard manure. For a

period of years I have applied chemical fertilizers on very

strong land, believing for the first few years that I had found

the philosopher's stone ; but on that same land, after the

use of commercial fertilizers for a series of years, I have

found that I did not succeed as well as I did at the com-

mencement, but by the application of ]>arn-yard manure I

was all right. That is, there was the mechanical lio-htenino;

up of the soil that was necessary. The soil was hard when
I used nothing but chemical fertilizers.

One thing more which I think is of importance to the

farmers of Massachusetts, if we can only get at it. The
gentleman from Nantucket said he had not succeeded quite

as well with his clover as formerly, and asked a question
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about seed. I do not know as to that, but I feel that the

farmers of Massachusetts are sowino; witli the seed that they

purchase a good many weeds. Down in Hingham and aljout

there the land is covered with wild carrot, so that in the

blossoming season it appears to be as white as it is about

here with snow this mornino;, and that wild carrot has got

into a good many farms. There is a firm in Binghampton

who are sending out circulars to farmers in which they

claim that their grass seed is free from weed seed. If we
can only get grass seed that is pure you can see how valualile

it must be. Any farmer would rather pay three times the

price for grass seed that he knew to be perfectly pure,

thoroughly clean, than for that which he does not feel sure

about. I would like to have Professor Roberts tell us

whether he knows anything al)Out it, whether it is a hum-

bug, or whether this seed is so clean that the farmer can

depend upon it.

Professor Roberts. I am well acquainted Avith Mr.

Whitney. The firm is entirely reliable. I am constantly in

correspondence with them, for I buy all my seed from them.

It may be news to you, but they are trying to discover the

value of this weed seed for feeding purposes.

Mr. Stoddard. The question which comes to a young

farmer taking an old farm is, " What can I best o-row to

feed my cattle? " " How shall I best feed my cattle? " is a

question that every farmer must decide for himself. Some
of the speakers have advocated purchasing most of our cattle

foods, others home-grown foods. I have always advocated

home-grown foods. Having had some ex})erience in the

West and also here, I believe thoroughly in corn as food

for annuals. I believe in growing corn on every farm. I

can hardly agree with some of the theories })ut forward by

our good friend Professor Roberts ; they arc hardly borne out

by my experience. I should not advise any young man to

plough up the larger ])art of an old farm, and be to the ex-

pense of cultivating that large farm for a few bushels of corn.

It seems to me he had better plant fewer acres, put on less

labor, and get more returns.

Professor Robeiits. Will the gentleman allow me to

correct him? I said that I spread the manure over the

farm, not that I ploughed it all up.
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Mr. Stoddard. I alluded to the amount of manure put

on the land. I felt that he was going over a great deal of

land for the amount of manure. You must feed your soil if

you want a good crop, just as you must feed your cow if you

want her to produce milk.

It seems to me that in growing corn we should plough our

ground to a pretty good depth, so that the heat of the sun

will go down deep, and .if there should be a dry spell when

the soil has been stirred only some four or five inches down,

the roots of the plant do not get down deep. Plough your

ground twice and harrow it four or five times before plant-

ing. A crop well cultivated is half grown. Manure the

ground when it is planted and harrow it with a wheel harrow

or any other, but do it thoroughly. Do not be in too much

of a hurry to plant the seed, but when the land is ready

then harrow it and immediately plant it. Do not plant your

ground before a rain, but harrow it after a rain and plant it

after that, so that the seed will have a good chance to start,

and the seed will usually come up quickly when planted in

that way.

I am now speaking of raising corn without hoeing, which

has been my custom. You know out West it is the rule that

one man can take care of forty acres of corn. A boy sixteen

years old can do it, and so can a man, and he cannot do any

more. It is the custom in the West, in raising corn, as

perhaps most of you know, to plant the corn, as Professor

Eoberts has stated, with a two-horse planter, planting two

rows at a time, and many have got into the practice of har-

rowing that corn ; but at the time I lived there, some fifteen

years ago, it was the practice to let the field remain until the

oorn got up some four inches, which is very soon, for corn

grows much faster there than it does here. The next time

they will go through the field with the harrow the other

way. It is the rule at the West to go over a corn field once

a week, and to stop cultivating it about the first of July, so

that the man who has taken care of his forty acres of corn

and has other work on hand can go al)out that. But I feel

that here in New England we can compete with the West
and South in raising corn.

In regard to corn fodder, which has been so ably spoken
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of here to-day, I believe in it most thoroughly. That is the

way we can compete with the West. I believe in most

thoroughly manuring the ground and most thoroughly culti-

vating it before planting. I would use phosphates if I did

not have manure and plenty of it. I would manure the

ground well, cultivaie it well, and take good care of it all

through. I do not believe in going over too much ground.

Our farmers are trying to cultivate too much land, laying

out too much labor. A man should only plant what he can

take care of well and manure well. I believe that is the

secret of success to every young farmer.

Mr. J. H. Dyer (of Marll)orough). I would like to ask

the lecturer in regard to the matter of feeding oats and peas,

as was recommended to us a year ago by Ex-Governor Hoard

of Wisconsin. That is to say, how shall we feed them, and

in what quantities shall we feed them, so as to get their best

feedins; value ?

Professor Chep]sman. That is rather a large question. I

must fall back upon the general propositions laid down in

the paper. If the land on the farm is available for growing

oats, and is not absorbed l^y other crops, it is certainly

advisable to grow that one, and use the mixture in such pro-

portion as you find convenient. That is to say, if you have

enough of it, you can feed from four to five pounds a day in

combination with other mixtures of grain ; if you have a

small quantity, you would naturally use a smaller propor-

tion. It depends to some extent upon what other feeding

materials are at your command. On general principles, I

always recommend the use of oats as feeding material in

some form ; and under existing conditions I see no way of

obtaining oat feed in any form whatever unless we grow it

on the farm.

Mr. Dyer. I see that the gentleman had the idea of feed-

ing the grain itself. Now, it would be impossible, almost,

here in Massachusetts to grow this crop so that we could

harvest the grain and make use of it as a cattle food. We
must grow it and dry it or ensilage it. Governor Hoard

gave us the idea that we might supplement our bran and

other nitrogenous foods by raising oats and peas. I have a

silo filled with ensilage corn, the best I knew how to raise.
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The question with me is, how I can supplement this ensilage

corn with oats and peas so as to make a balanced ration.

The Chairman. I see that Dr. Goessmann is here. We
are always glad to hear from him.

Dr. Goessmann. We have raised during the past season

several mixed fodder crops for green fodder and for hay

;

one acre of Canada peas and oats and one acre of summer
vetch and oats. We used, sowing broadcast, two bushels

of Canada peas and three bushels of oats per acre, and

obtained six tons of green fodder per acre, of a feeding value

equal to clover hay. The Canada pea grows rank, and

lodges to a considerable degree in spite of the oats, and for

this reason I prefer the summer vetch and oats. The A'etch

is a slender plant, and more apt to be held up by the oats.

From forty to fifty pounds of vetch, with four bushels of

oats per acre, seeded broadcast, has given us eight tons of

green fodder per acre, of an equal if not superior food value

to the Canada peas and oats. Both mixtures of crops may
be fed green or as hay, or may be made into ensilage.

The introduction of annual leguminous plants, like peas,

vetch, Scotch tares, soja bean, etc., on a more extensive

scale, is in my opinion a step in the right direction to cheapen

the production of milk and meat by increasing the produc-

tion of home-raised cheap and valuable coarse fodder articles.

Mr. F. W. Sargent (of Amesbury). I am very much
pleased to have this subject of oat and pea fodder brought

up, because I am deeply interested in it ; in fact, it forms

a very important ration for my cows during the season.

I have grown an oat and pea crop for ten years, and have

found it remunerative. At the present time I am feeding

my cows in the afternoon of each day on this cured fodder

of peas and oats. I can hardly see the necessity of putting

it into the silo to cure it, and I should doubt whether it

was advisable. I am a friend of the silo, although I have

none. I can cure oats after they get to the stage in which

I wish to cure them, very cheaply, that is, with the usual

good hay weather along about the first week in July ; and I

am satisfied that, if the fiu'mers of Massachusetts will grow

more oat and pea fodder for their cows, it will be a money-

making operation.
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Secretary Sessions. It seems to me that the point that

was raised has not been touched upon ; that is, the propor-

tion of ensilaged oats and peas that can be most profitably

fed with corn ensilage.

Mr. Dyer. I will put the question in another form, and
then perhaps you will get at it. ^Ve have been told that, if

we feed sixty pounds of ensilage and four quarts of shorts,

we are feeding a balanced ration to a stock animal to keep

that animal in condition. What I want to know is, how
much shall I reduce my sixty pounds of ensilage, and how
much of this ensilage of oats and peas shall I put in so that

I need not use my four quarts of shorts ?

Professor Cheesman. I did not understand that Mr.

Dyer was asking in relation to the use of ensilaged peas and

oats when he put the question. Let me say here, in the

first place, that I do not approve of any such ration as four

quarts of shorts and sixty pounds of ensilage. I think the

best practice now-a-days, certainly in the Eastern States, is

to limit the consumption of ensilage to a quantity not exceed-

ing thirty pounds. If we feed beyond that amount, we are

very apt to find the animals shedding their coats too early

in the spring, and that such practice keeps them in a relaxed

condition. I should prefer to increase the quantity of hay,

preferably clover, to cut down the ensilage from thirty or

twenty-five pounds, or whatever forms the limit, and use a

quantity of ensilage made from peas and oats sufficient to

bring up the total quantity to thirty pounds. The quantity

used would depend upon the amount harvested and on the

numl)cr of cattle kept. That is a question nobody could

answer but the o-vower of the ensilaae.

The Chaiumak. I see Mr, Kill)ourn here, and we should

be glad to hear from him on this subject, as he is thoroughly

well posted upon it.

Mr. W. A. KiLiJOURN (of South Lancaster). I am not

prepared to give any information on these points. At pres-

ent we are not using ensilage, simply because our silo was

destroyed and we have never replaced it. I agree with the

gentleman (Professor Cheesman) that sixty pounds of ensi-

lage is too large a feed for profitable or desirable results. I

.should prefer half that amount, and the addition of a pro-

portionate quantity of grain.
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The Chairman. We should be very glad to hear from

Mr. Gold, the secretary of the Connecticut Board of Agri-

culture. I am sure he can give us some points on this sub-

ject.

Secretary Gold. I have had very little experience in rais-

ing peas. As Governor Hoard recommended them so highly,

we sowed a small piece last spring, which we used very sat-

isfactorily for feeding our swine. We raised them for that

purpose, and did not have any to spare to use for dairy

cows ; but those who have used them in Connecticut, where

they have succeeded in raising them, — and they have to

some extent,— as a soiling crop or as dried and fed in that

shape, commend them very highly. But my memory goes

back to the time when peas were much more extensively

raised in this State and in the State of New York for feeding-

purposes, and they were very highly approved. If cut in

its early period of ripening, when the first pods were nearly

ripe and the stalks still green, the crop was considered the

best possible winter fodder for sheep and lambs in the sys-

tem of farming when sheep culture was a prominent feature.

But in raising peas we want to take into account one fact

that has been recently In'ought up, that all these legumi-

nous plants have the faculty of gathering nitrogen from the

atmosphere, and in raising them we are adding to the fertil-

ity of our farms. We must not confine ourselves merely to

the direct return from this pea crop, but add to it the less

perceptible but as surely inevitable result, that we are there-

by adding to the fertility of our farms. Please bear that in

mind in the purchase of your feeding materials,— that the

manurial value is to be taken into account. Please bear in

mind also that in the culture of your crops the manurial

value and efiect upon your farms themselves is an important

element to be taken into consideration, I believ'e that the

present drift of science will lead our farmers to adopt what

I believe to be a better system, in which the legumes will

form a more important article of our cattle foods.

The Chairman. We should be very glad to hear from

Mr. Fenn, of the Connecticut Board of Agriculture, if he will

favor us.

Mr. Fenn (of Milford, Conn.). I have had no experience
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in raising any of these leguminous plants other than clover

for cattle feeding. I have never raised peas or beans for

that purpose. My business of late years has largely been

seed growing, and as a consequence my attention has been

more directed to that than to the study of these other

things. I have raised clover, and latterly more than I did

when I liegan, and I think I have seen the beneficial effects

of it in the increased fertility of the farm.

Mr. B. P. Ware (of Marblehead) . I would like to ask

Mr. Sargent whether he has found, in his ten years' experi-

ence in growing oats and peas, that they are liable to lodge,

and, if so, how often? And also how many seasons his oat

crop has been attacked by a fungous growth which caused a

blight, if ever?

Mr. Sargent. I do not think that I have ever seen any

blight in the oat crop on my farm. I have grown this crop,

as I said, for ten years. My plan has been to plant peas

just as early in the spring as possible, harrowing in the seed

with a wheel harrow. That is one great point,— to get the

peas into the ground early, and get them in deep. If they

are put in to a good depth, I think there is very little fear

of any blight on the peas.

Question. What depth?

Mr. Sargent. Well, as deep as I can get them in with a

wheel harrow, — perhaps three inches. I should just as

lief put them in four or five inches, but I do not like to

plough them in.

Secretary Sessions. Do you cover the oats and peas

together ?

Mr. Sargent. Yes, sir ; I sow the seed separate, but I

cover them together.

Secretary Sessions. How much seed do you sow?

Mr. Sargent. I sow two and a half bushels of oats and

from one and a half to two bushels of peas to the acre.

Question. What kind, of soil have you?

Mr. Sargent. I am like some other gentlemen here.

My farm contains three or four difi'erent kinds of soil, per-

ha})s more than that. It is hard-])an underneath, and some

pretty good loam from five to eight inches in depth. I l^uy

my seed of a seed dealer in Boston. I buy the Canada peas,

and get as clean seed as I can.
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Professor Cheesman. Have you always used as heavy

seeding ?

Mr. Sargent. Yes ; I think I have never used less than

a bushel of peas to the acre. My object in sowing all these

crops is to get a soiling crop for my cattle ; and I commence

cutting just as quick as I can cut a good swath, and feed this

until I think it is getting too hard to be used in that way,

or something else comes in.

In answer to the first question asked by the gentleman, I

will say that oat and pea crops are very liable to lodge, and

invariably lodge towards the east. So I sometimes find it

necessary to cut them from the east towards the west. In

that way the machine will cut them very clean, and I have

very little trouble from the stubble that is left on the ground.

Mr. Ware. I should judge, from the amount of seed that

you sow, that the oats and peas would l)e very liable to

lodge ; and in lodging do they ever rot underneath ?

Mr. Sargent. Not to any extent ; they will a little.

Now, I speak in regard to curing the crop dry rather than

putting it into the silo. The oats are in the milk or in a soft

state, and the peas have pods with small peas in them. The

dried fodder which I am feeding at the present time has peas

as large as buckshot in the pod. After cutting this fodder

it was raked into windrows, and the third or fourth day was

put into a stack out-doors. I put this fodder into a stack,

because I was short of barn room. I think it is a most

excellent idea to stack it before putting it into the barn,

which can be done with very little expense. My experience

this year is that it does not hurt in the stack. I covered

the top with a canvas, and it is coming out bright and nice.

I will say just a word on the matter of corn and corn fod-

der. My farm being small, all the ripe corn I raise is my
surplus from the soiling crop. I have planted now for two

years nearly all of my fodder corn in hills with a planter,

the same as I would field corn that is to be ripened and to

be used as a grain. I cut up corn this year with ears twelve

or fourteen inches long. The cows like it just as Avell as if

there were no ears upon it. I think when a person sows

more than one bushel of seed to the acre for fodder corn his

fodder is likely to depreciate in value.
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Professor Cheesman. Why do you cut it before the corn

matures ?

Mr. Sargent. Simply because I want the green feed for

my cows. I cut it when it is hirge enough to use for forage.

Question. How for are the hills apart?

Mr. Sargent. Three and a half feet by three.

Question. If you commence cutting it as soon as you

Avant it, that is oftentimes before there are any ears formed,

is it not?

Mr. Sargent. If there were no ears, I should try to get

along without cuttino; until the ears did form.

Question. What I want to come at is the difference in

making milk between feeding it before the ears are formed

and after they have formed. What difference in the result

have you observed ?

Mr. Sargent. I should say there is a great deal of differ-

ence, because my experience with fodder corn sown thickly,

with no ears upon it, was that it was the very poorest green

feed that I had used, while that with ears upon it was the

best soiling crop I had ever used.

Mr. Dyer. Ex- Governor Hoard last year told us that

some farmers had made failures in years past by trying

to harrow in the peas, and he recommended especially that

we should plough them in. As my experience in that

direction years before had been a failure, I took his advice

and ploughed them in this year. He recommended plough-

ing them in four inches deep on old land, not sod land, and

sowing oats on top and harrowing them in. I followed his

advice, and had complete success where I have had failure

before. This year my peas grew the season through. There

was no mould, no blight and no withering, and that is what

he pledged us we should find ifwe followed his rule. I think

brother Sargent would find if he tried it that there is no

objection to doing it in the way that was recommended

by Ex-Governor Hoard. Although he may be successful,

another person who followed his advice might fail, because,

if the soil was too heavy or too stony, he would not be able

to get the peas in deep enough. Oats will grow all right

when they are harrowed in.

The Chairman. We should be glad to hear from Pro-
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fessor Eoberts, if he will favor us with a word on this

subject.

Professor Roberts. Perhaps I can throw a little light on

some of the questions that have been asked here in regard to

feedino; corn before it has made ears and afterwards. In our

experience we have found that when corn was about tassel-

lino- out it was worth fourteen dollars an acre as feed, pro-

vided a ton of timothy hay was worth ten dollars. We used

a ton of timothy hay for the unit, as we wanted something

to compare it with. When this corn had tasselled out and

made ears we found it was worth forty-seven dollars an

acre, instead of fourteen dollars. I would like to ask the

gentleman who speaks of raising corn how many stalks he

allows in a hill usually, and what kind of corn he raises.

Mr. Sargent. I use the Longfellow variety, and set the

machine so that it will plant four or live kernels in a hill.

Question. Is this a dent variety ?

Mr. Sargent. No, sir; it is a flint variety, with very

long ears and a small cob. We And that corn grown in

that way is relished by the stock, and makes a liberal

amount of milk.

Mr. E. CusHMAN (of Lakeville) . I wish to ask Professor

Roberts this question : When timothy hay is worth ten dol-

lars a ton, what is mature or immature corn worth per ton?

Professor Roberts. I cannot answer that question

off'-hand.

Mr. CusHMAN. Then we do not know how many tons

were worth forty-seven dollars a ton, and I cannot see that

your experiment is of much value to our farmers.

Professor Roberts. It does not matter whether we have

one ton or four hundred, because if we have one ton it may

be worth as much to put into the silo as ten tons. That is

just the point. I do not believe in filling a silo with wood

and water.

Mr. CusHMAN. Do we understand the professor as say-

ing that one ton raised to the acre is worth as much as ten ?

Professor Roberts. No, sir ; I did not imply any such

thing. I stated that it did not matter how many tons were

raised, provided the feeding value was there. I have

studied this thing for years; I have experimented and
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proved that it was not the quantity that. we wanted; and

the discussion here has proved that it is not quantity but

quality that you want. The worst weed to-day is the corn

weed. There is no weed that is profitable at all. Now, we
cut about twelve tons per acre, and when we analyzed it,

and used a ton of timothy hay as the standard, we had forty-

seven dollars' worth of cattle feed on an acre.

Mr. CusHMAN. Then the inference would be that next

year, if you get but one ton, the rule would still hold

good,— that you would have forty-seven dollars' worth of

ensilao^e. What we farmers want is to o-et at somethino-

tangible. There has been a great deal said about the value

of ensilage as compared with English hay. Now, the pro-

fessor takes one ton of timothy, calls it worth ten dollars,

and compares that with an acre of ensilage. I do not know
but that the professor is right, I presume he is ; but we
farmers are a little obtuse, and we cannot exactly see the

point that one ton of ensilage is worth as much as ten tons

of hay. We want something in this ensilage business that

is tangible.

Professor Roberts. My dear sir, I have not said an}^-

thing that implied that. 1 appeal to this audience if I have.

I said the amount, if it was worth the money, did not mat-

ter. One man down in New York State says, " I have cut

seventy-five tons of ensilage to the acre." I say to him,

"It is not worth much to put into the silo." That man
says, " I am going to raise one hundred tons next year, if I

can." He has never raised it. Now, I said to that man,
" It is real food that the animal can eat and digest that you

want, not bulk, not water, not wood
;
you are raising wood

in the form of a corn-stalk, and you are raising mud instead

of albumen, and that is not the best way." I say that when

you sow timothy and cut from two to three tons to the acre

you usually have a crop of far less feeding value than when
you plant corn as I do, get lots of ears on it, and cut twelve

or fourteen tons to the acre. That is what I mean.

Mr. Sargent. I think that is riiiht.'O'

Adjourned until two o'clock.
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Afternoon Session.

The meeting was called to order soon after two o'clock by
Secretary Sessions, who said : Mr. E. W. Wood of West
Newton, chairman of the executive committee of the Board,

a gentleman who is well acquainted with the subject we have

to discuss this afternoon, will preside.

Mr. Wood. The subject selected for this afternoon's dis-

cussion reads as follows, " Fruit Growing in Massachusetts,"

This is a subject of especial interest to the farmers of this

locality. Worcester County is the banner county of the

State in fruit growing, and the fruit product contributes

largely to the agricultural products of this county ; and when

we remember that by the national census of 1880, of the 2,461

counties in the United States there was not a county where

the agricultural products equalled those of Worcester

County ; and when we remember that l)y the State census

of 1885, of all the towns and cities of the Commonwealth,

about 350, the agricultural products of the city of Worcester

were larger than those of any other city or town in the Com-
monwealth (and it would be interesting to know how largely

the fruit jiroduct contributes to this amount), — I think it

will be admitted by those familiar with this section of the

State that there is no other agricultural product for which as

much is received that gets so little attention from the farmers

generally as the fruit product. That product, especially the

leading fruit product of New England, is to most of the

farmers an incidental rather than a leading product.

The committee have selected to open the discussion of this

question this afternoon a gentleman who can speak from a

long practical and successful experience. I have the pleas-

ure of introducing to the audience Mr. J. H. Hale of South

Glastonbury, Conn.
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FRUIT GROWING IN MASSACHUSETTS.*

BY J. H. HALE, SOUTH GLASTONBURY, CONN.

Mr. Chairman, Ladies and Gentle3ien :— I regret, in

the first place, to see so few ladies here, because wherever I

find very successful fruit culture there I find the ladies

thoroughly interested in it. I say to you, brother farmers,

that you ought not to leave your wives, daughters and " best

o:irls" at home. You ought never to come to a convention

of this kind without the ladies.

The subject which has been assigned to me this afternoon,

" Fruit Culture in Massachusetts," is such a broad one that

it would really take up the whole of the rest of this session

to just begin to talk about it, and if I did not see on the pro-

gram the names of several distinguished speakers who are to

address you this evening, to-morrow and Thursday, I should

just start in talking and keep it up just as long as you could

stand it. But that seems to be impossible, and it is also

impossible for me in a portion of one afternoon to go into

the discussion of special methods of fruit culture, covering

all the varieties of fruit that may be grown in Massachusetts

and New England. So I propose to say but very little in

that line, but to talk on the general subject of fruit culture,

from a business stand-point.

My own personal Avork and some public work in connection

with withering statistics of horticulture for the eleventh census

of the United States has given me during the past few years

an insight into the great and growing horticultural industries

of this country. Horticulture is growing in some sections

of the United States, South and West and on the Pacific

coast, into a great commercial l)usiness, — just as much of a

business as that of your manufactures here in Massachusetts
;

and in looking at the broad acres that have been devoted to

* Stenographic Report by J. M. W. Yerrinton.
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orchards and vineyards the question always came to my
mind, Where is the market ? And on lookins; at the

map of the United States, knowing the whole country as

well as I do, I knew at once that Xew England was the

best part of that market, because between the Mississippi

River and the Atlantic Ocean and north of the Ohio River is

where the people consume most of the fruits grown on the

Pacific coast and in the South. I am speaking now of the

deciduous fruits that may be grown here, not considering at

all the semi-tropic and citrus fruit. Considering where the

markets were where these fruits are to be sold ; considerino-

that nearly every carload of deciduous fruit that comes from

California into the markets of Massachusetts could be supplied

by Massachusetts farmers ; considering that the freight tax

levied by the railroad companies was from $300 to $600 per

car,— for I saw six cars unloaded in New York two or three

years ago on which the freight was $3,600, and similar car-

loads of fruit coming from the extreme South on which the

railroad tax was from $200 to $300,— considering these

things, I have wondered why the farmers of New England,

w^ho might save all that, or a very large part of it, and have

the benefit of the market in addition, did not make a business

of the production of this fruit. Much of the fruit comino-

from these distant points, as I have seen it grown, seen it

gathered, seen it on its way, and seen it in the markets of

Massachusetts and all through New England, sells well, sells

sX good prices, very largely because it is put up in attractive

shape. The fruit packers are men who thoroughly under-

stand their business, and pack their fruit in the best possible

manner to stand this long transit and have it show up in a

fine and attractive style in the market. They have studied

the business in all its aspects, and know how to take

advantage of favorable conditions of the market in any
section of the country. The California fruit in most
instances, even when allowed to ripen on the tree, is inferior

to much that can be grown here ; and it has to be picked in

a green condition and has to take so long a journey that it

bears no comparison in quality to that which can be grown
here in Massachusetts ; and yet there are hundreds of

thousands, I suppose literally millions, of dollars paid
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by your people for fruit that might be produced here at

home.

The o;reat markets for fruit in the United States are east

of the Mississippi River and north of the Ohio, but the very

best of them all are in New England. Noticing the packing

of fruit in California, in Colorado, in Texas, in the lower

Mississippi valley, in Georgia and in Florida, I have noticed

that if there was anything extra produced they sent it on

here to New England, knowing that here is where they

can dispose of their very choicest fruit at the highest prices,

because here the people are ready to pay the most money for

it. The reason is that wherever any class of people ])ecome

more refined and more cultivated in their tastes the greater

consumers they are of all horticultural products ; and New
England is where the people are the greatest consumers of

fruit and horticultural products of every kind,— greater

than in any other section of the country and probably of the

world. You have that market right here at home, and why
is not Massachusetts doing more to meet the demands of

that market ? Nobody can say that the market is ever over-

supplied with choice fruit. There is often an abundance of

inferior grade, selling at prices which do not pay for the

culture, but rarel}' is the market supplied, and never over-

supplied, with the choicest productions.

The present system of fruit culture here in Massachusetts,,

speaking in a general way, is that on every farm there are

more or less fruit trees, apples especially, which, as the

chairman well said in his opening address, receive no care

whatever. The trees are simply put into the ground, and if

they do not get broken by some stray cattle in the first two

or three years of their lives they may in time be able to

"paddle their own canoe," and even under the most adverse

circumstances give some return to their owners. They pay

no tax on the trees, do not spend any time or money in

pruning them, fertilizing them, or cultivating the soil, and

when the time comes to sell the fruit tliey send it to the

nearest local market, packed in a hap-hazard way, and take

what they can get for it. Very often it is a disgrace to the

market and to any farmer who brings it there.

Small fruits are grown more as a specialty, and often pay
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handsome profits. A few peaches are grown as a specialty

by some farmers, and as this is done with more care and the

fruit marketed with more intelligence, there are better profits.

The only way, it seems to me, out of this difificulty is to go

into the production of fruit in New England as a matter of

business,— go into it from a business stand-point. I try to

urge upon people who are setting out trees for a little orchard

or a great orchard to study the business ofgrowing fruit just

as successful cattle men study their business. Make a

business of it, study it and understand it, just as your

sharp, alert dairymen study the subject of cattle foods.

That is just what we have got to do, if the business is ever to

be what it ought to be. In the first place, study yourselves,

then study the plant, the soil and the market, and then there

will be your opportunity. There is a growing desire for

knowled2;e of these thino;s, but on the whole it is hard to

find any considerable number of farmers or fruit growers

who know very much about the business from a business

stand-point.

Three years ago I was placed in charge of five special hor-

ticultural investigations of the Census Bureau at Washino'ton,

and one of the things I had to do was to learn all I could

about certain fruit interests of the country,— about the

soils, the varieties, the markets, the picking and handling,

and the work all the way through ; and I got up a schedule

of questions that I sent to the fruit growers all over the

country. I had the names of all the fruit growers in the

United States who produced anything for sale, and of all the

commercial men who handled these products, and I sent one

of these schedules to every man whose name I had, asking

for this information. I am ashamed to say, brother farmers,

that I often got more information in reo:ard to the growing

and management of fruit say in Worcester County, Mass.,

from some men in the city of Boston who were dealers than

I could get from any farmer or fruit grower in Worcester

County, taking it as a whole. I wanted to learn something

about certain branches of fruit culture in the lower part of

the State of Alabama, and I thought if I could get hold of

some men there eno:a2:ed in fruit culture I could get the

desired information ; but I found I had to go to men in the
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city of Mobile, a commercial community, to get it. I

wanted to know something about the fruit productions of

the Mississippi valley, and although I found some gentlemen

there who were willing to help and who did furnish much
information, yet I obtained more, and information that was

of greater value, from certain commission men in St. Louis

than from any of the fruit growers in the Mississippi valley.

And yet we complain that the middlemen get all the profits !

Why? They understand the business end of the matter,

while the fruit growers understand only the hard-muscle

drudgery of it. We have got to come down to that, and

understand fruit culture and fruit marketing from a business

stand-point, and then we shall place it where we want to

place it and where it ought to be.

Now, I presume there are a number of farmers here pres-

ent who would love dearly to take their wives and daughters

and spend the winter in Florida, Ijut they think they cannot

aflbrd it. I know one bright, eneroetic farmer from a

neio:hborino; State who has £i:one to Florida with his wife

and two daughters to spend the winter on the pi'ofits made

from handling the apples raised, I will not say by Worces-

ter County farmers, but it comes pretty close to it. He
studied the fruit markets all this summer, and found out all

he could about the fruit supply. He found that up in this

part of the country there were more apples than in any

other section of the United States of the same size, and he

bought a large quantity at from $1.00 to $L25 per barrel

;

he has been selling them for from $2.00 to $2.50 a barrel,

has got a nice little bank account, and has gone to Florida

on the strength of it. And yet here in Massachusetts and

all over New England the farmers believe that the middle-

men absorb all the })roHts and they get only the hard work.

They are satisfied that apple growing does not })ay. This

jjentleman to whom I have referred is satisfied it does not

pay them, but it pays him.

Then another point in the same line. Careless packing is

a constant source of tr()ul)le and loss. Not long ago two

pickers-up of apples from the Western States came to my
place and wanted a few carloads of apples. They ofl'ered

me from $2.25 to $2.50 a barrel on the track at Hartford for
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apples of my own packing (they were men I never saw

before, I did not know one of them), and 50 cents less for

"farmers' packings." What did they mean by that? I do

not know, but I guess at it. They wanted to pay 50 cents

less per barrel for formers' packings. The apples were

grown by farmers, for I had got them from farmers, but

somehow or other they had got the idea that my brother and

myself had been trying to handle fruit and trying to make

money out of it from a business stand-point, and would try

to make the apples look well, and yet honestly packed all

the way through each barrel, and in such shape that they

could make from 75 cents to $1.00 or perhaps $1.50 a barrel,

because they could guarantee every barrel.

As some of you know, we have been trying to grow

peaches on our farm in Connecticut. We have been fooling

a little with peach orchards for twenty years. In 1887, I

think it was, we had a large crop, and we made up our

ndnds that we had grown good fruit ; at least, it cost us

enough in hard work, fertilizers and labor, and many other

things. We thought it was extra good, and worth some-

thing, and we ought to have the profit if there was any in it,

rather than the terrible middlemen. So we decided to sell

our fruit directly to the dealers, rather than to ship it to

commission merchants and let them get a portion of the

profit on it. We made up our minds that we would have a

store of our own in Hartford, eight miles from the farm, and

sell that crop of peaches directly to the retail dealers ; that

we would pack them on a certain plan
;
grade to three uni-

form sizes, pack each grade by itself, and have the fruit in

the middle and bottom of each basket just as good as that

on top, and every basket labelled and guaranteed. After

making up our plan of packing and handling, I went out to

see the retail dealers in different cities. I found out the

men who were handling the finest goods in the fruit line in

any j)articular town, who had what is called " the gilt-edge

trade," the nice families, who would be likely to buy the

choicest fruit. I interviewed a number of such men in the

large cities and towns, and told them what sort of fruit we
believed we had ; that we proposed to handle it in a certain

way, pack it, and sell it directly to them by grade and
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brand, the larger peaches being of a certain size all the way
through the basket,— just as many of the choicest ones in

the top as there were anywhere ; another grade a little

smaller in size, sorted according to the same standard, and

absolutely the same all the way through ; and still another

smaller grade up to the same general standard of grade

all the way through. Then I told them that we would

label them and s'uarantee them. I talked to these deal-

ers in that way. Well, of course they wanted to say

something, and they all said much the same thing, though

in different lano:ua2:e, l)ut the sum and substance of it

all was: "You look like an honest farmer, perhaps you

mean to be ; but we have never yet found a farmer who
Tcnew how to put fruit on the market. Perhaps you would

like to do it, but you cannot do it if you would." That is

practically what they said. But they wanted to encourage

me a little, and so they said, " You think you are going to

do something, and when you get your fruit ready, come in

and perhaps we will give you an order." That was all I

could get out of them. It Avas not a very pleasant thing to

hear, but that is the way they met me. I am not going to

tell you how it came out,— it might appear like boasting.

Now, these are- homely truths, but they are truths that

ought to be in the mind of every farmer in Massachusetts or

anywhere else who proposes to make a single dollar out of

fruit culture ; and, if he does not have these truths clearly

in his mind all the way through, he had better keep out of

the business. It is no place for him.

With reference to the question of markets, as I have said

before, you have the best of markets right here at your doors.

They are always with you, and they are going to increase.

As to the question of soil, nearly every acre of tillable

land in Massachusetts is capable of producing some class of

fruit, and producing it profitably. So there is no question

about the soil conditions. The soil conditions of New Eng-

land are right for producing the very best fruit that can be

produced in America. I do not know any locality where

finer apples are grown than are grown in Worcester County ;

and yet you are letting other sections sui)ply the best mar-

kets for fruit products to be found anywhere. Worcester
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County can produce the veiy finest apples in the world ; it

does produce them very often under only moderate condi-

tions of culture and care. I am speaking, remember, of the

production of fruit from a commercial stand-point. The soil

is all rioht. The thing to be considered in o-oino^ into the

culture of fruit is, Is the tnan all right ?

I do not believe that a man ought to be in any branch of

agriculture, in mercantile life, in professional life, or in any

business, who does not get a daily pleasure out of his business.

I pity any man who is in any branch of business or in any

profession who is not getting some fun out of his business.

Every man ought to get anywhere from six to a hundred per

cent cash profit out of his l)usiness, and then three or four hun-

dred per cent in fun out of it. Looking at it from that stand-

point, I believe no man should go into fruit culture whose heart

is not especially adapted to it, because he will not succeed as

well as he ought unless he has that kind of heart ; and when
the man is all right, his own particular soil and situation

require to be studied. I would not advise a man who is

located on low, swampy land to attempt peach culture, and

I would not recommend a man who is situated on a very

light, sandy plain to go into pears on that land. Every

man should study his own particular soil, and then he can

find some classes of fruit that will succeed there. Then, of

course, very much may depend on his market. If he is

situated near a small city or village, like, for instance, this

beautiful village of Spencer, and wants to supply that mar-

ketj I would not advise him to go into a tremendous great

apple orchard, and neglect pears, peaches and the small

fruits. I would advise him to have a list of the fruits that

this market will take and consume through the whole year

;

while, if he is on some great railroad, so that he can reach

Boston, Worcester, Springfield, and the cities to the north

and south readily, then I think it would be better for him to

devote his entire energies to a great peach orchard, or a

great apple or pear orchard, or small fruits,— strawberries,

raspberries, blackberries or currants. He might grow any

one of them. All these things depend upon the man him-

self, his soil and his situation. I cannot lay down a law as

to which he shall take up.
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As to the question of varieties, that depends so much on

outside issues, local issues,— as we heard some years ago

that the tariff depended wholly on "local issues,"— the

question of varieties depends so much on local conditions

that it would be of no use to go into it here at this time. It

depends much on the soil, much on the markets, much on

the climatic conditions. There are all those things that

each individual must work out and find out for himself in

his peculiar situation, and no one man, no dozen men, can

tell him off-hand what to do. That is a matter depending

largely, as I say, on locality and soil. Of course there are

a few standard varieties of apples, pears, peaches and plums,

that, as a general rule, do well anywhere ; but if a man is

going into the business of fruit culture for profit he must

study it from his own stand-point. For instance, I am
located only eight miles from the city of Hartford, and I

cannot grow the Beurre Bosc pear ; and yet in the city of

Hartford they can be grown better than anywhere in Amer-

ica. So these things will come in all the time.

In these days of consolidation, co-operation, trusts and

monopolies of all kinds, which are bad in one way and won-

derfully good and productive of beneficial results in another

way, it seems to me that there is a good opportunity for the

development of horticulture on the line of co-operation.

The man who has a " general-purpose " farm and is producing

all sorts of crops, and among other things has twenty-five,

fifty or seventy-five apple trees scattered about his place,

who does not have time, or will not, at any rate, prune

them and fertilize them, because he is very busy with other

work, who has not the thne to pick them just in the right

stage of maturity, and has not enough of them to get first-

class new l)arrels to pack them in the pro})cr shape, but

ium])s at it in a rough-and-ready way, and markets them in

all sorts of ways but the right way,— for such a man there

is no money in apple culture ; and that is the Avay that

most of tlie ap])le trees in New England that do not pay

very much })rofit are treated. I believe, Mr. Chairman, that

the apple orchards of Worcester County, Mass., alone, if

handled properly on a business basis from last Ajn'il to this

first day of December, would have put at least $300,000
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more in the pockets of the farmers of Worcester County

than they have to-day. Quite a nice little protit lost on one

season's crop. That is a good deal of money, and they

could use it to good advantage, most of them. Some of

them would not want it, but they could get rid of it among

their neiohbors. But with the situation as it is, with the

tendency towards cheaper production and better handling,

it seems to me there is a wonderful opportunity for co-oper-

ative apple orchards. Large and small farmers adjoining

each other mioht take down their fences and walls and make

one great apple orchard of lifty or perhaps a hundred or two

hundred acres, and manage it with the same care and from

an emphatically business stand-point as the successful manu-

facturers of Massachusetts manage their business ; and the

apples could be sold at prices which would return a good

deal more than ten per cent on the capital,— probably

twenty, perhaps thirty per cent. That seems to me a

wonderful opportunity for farmers to co-0})erate in a way

that would bring tremendous results. That may not be

possible everywhere, for the farms may not be just suited to

it, or the men. The farms might be suited to it, and the

men not. Just as likely as not the men would not work

together. But where they would work together there is a

grand chance for a business venture that would be much

better than lending money on Western farm mortgages. It

would be a great deal safer, there would be lots more fun in

it, and it would be better for Massachusetts. Where the

fiirms were not properly situated for that work, there might

be opportunities for co-operation in another way. Some

men may have farms that are not adapted to the growing of

small fruits but just suited to orchards. These farmers

have the farms, the skill and the energy, but not the capital.

There is an opportunity for the men of capital to join hands

with the farmers, the men of means furnishing the capital,

the others the lands for orchard planting, and develop large

orchards in that way ; and not only large orchards but large

vineyards, and great fields of small fruits. Many of the

small fruit cultivators of to-day are unsuccessful financially,

and one of the reasons of their want of success is thought to

be the lack of a suflicient supply of moisture just at the
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right time. They cannot afford to put in an irrigating phint,

costing $3,000, $5,000, $10,000 or $20,000, for two or

three or five acres of small fruits ; but they could have a

co-operative field of fifty acres, which would well repay an

expenditure of $20,000 for an irrigating plant. So also in

regard to spraying orchards. Many of you who have a few

trees do not spray them because it takes too much time, and

you do not want the bother and fuss of mixing a lot of

arsenical poison and applying it at the right time. It is a

somewhat expensive job if you have only a few trees, for it

will cost ten or fifteen cents a tree ; but with a large orchard

it costs but very little,— not more than two cents a tree.

So in the matter of cold storage. A small farmer does not

have it because his business is carried on upon too small a

scale, and when his fruit is gathered he must get rid of it at

once, because he is not prepared to handle it in a way to

secure the best prices. He must take it to the nearest

market and sell it for what he can get, because no one comes

after it. No dealer came all the way from St. Louis or

Denver this fall to see the farmer who had ten or twenty

barrels of apples in his cellar. A co-operative farm associa-

tion that had one, two, three or ten thousand barrels of the

standard varieties of apples would have buyers every day in

the week. They come for them where they are concen-

trated. Instead of allowing $2.00 or $2.50 a barrel for one

lot of apples and for another lot of '
' fiirmers' packings " 50

cents less, they would meet you at the higher price and

would be glad to do so.

So in regard to [)ackages. Undoubtedly much of that

work could be done in the Avinter. A good many farmers

do not have enough to do in the winter, some have too much

;

but where there w^as a co-operative association of tiiat kind

the work of barrel or box making coidd be done at that

time. Then there would be an o[)portunity to get the man-

aofement and control of the markets, and the farmers would

get the profits without the intervention of the middhuncn.

There is a wonderful opportunity, it seems to me, for co-

operative work in that line. I believe it will come to the

farmers of New England just as it had to come to other

business, and with a wonderful saving.
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You have all heard of the Standard Oil Company,— what

" a wicked combination " it is, and of " the great harm it is

doing to the people of the country." Well, it is a terrible

monopoly, there is no question about that ; it has starved

out a great many of the small operators and many have

suffered by it, while some of the men concerned in it have

made enormous fortunes, some of which money is perhaps

used to advantage and some of it poorly ; but there was

never a time when we could buy good and pure oil as cheap

as to-day. Ever since the Standard Oil Company was

organized, good and pure burning oil has been growing

cheaper and cheaper all the time, so that consumers through-

out the whole of the United States are benefited by that.

Yet w^e hear complaints of their rolling up their millions. I

say that it is just that co-operation and consolidation which

has enabled them to do it. When there were hundreds of

little oil refineries in the country, all the waste coming from

the manufacture lay in })iles here and there all over the

country; and when the Standard Oil Company got hold

of the business of refining and consolidated the works they

did not know what to do with these piles of waste. They

had to do something with it, and with that accumulation of

capital they could afford to hire expert chemists, and they

did hire, as I am informed, twenty men, none of them with

a salary of less than $2,500 a year, just to work over

that mass of rubl)ish and see what there was in it, if any-

thing, that was valuable ; and to-day there are over two

hundred distinct articles of commerce being sold on the

market which are the products of those waste heaps. There

is an enormous profit there, and we are getting better and

cheaper oil. I am not here to uphold that trust, I am not

here as its advocate, but it shows what can be done 1)y

co-operation.

Of course I do not look at this thing as if we were going

to rush into co-operation. Farmers do not go off in that

way. There is an independence in farm life that men

love, — an independence that can be found nowhere else.

I like to see an independent man, I like to see an inde-

pendent farmer ; l5ut are we not likely to carry that idea of

independence a little too far? While we can " go it alone,"
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is it best that we should ? But, as farmers are situated at

the present time, and as they may be situated for some

centuries, perhaps most of them will " go it alone." Many
fruit orowers will "go it alone " also : but it is for the fruit

grower who is going it alone to study the situation pretty

closely. There are opportunities for him to study the

scientific side of it, that is, the side of plant nutrition

and cultivation, the question of the insects and fungi that

work injury to fruit. There are wonderful opportunities

through the work of our experiment stations and our agricult-

ural colleges to obtain information, which is free to every

one who will ask it, and it does not cost much to send a

postal card ; so that there is no reason why an individual

fruit grower cannot be well informed, if he will only take a

little trouble. The people of New England have far greater

opportunities for supplying the markets at home and saving

the profits which go to the railroads from the fruit products

brought here from the South and West than the people in

any other section of the country. It is an added advantage

that you can daily or weekly go into the markets and study

them. That must be done ifyou would be successful. Study

the markets ; see how the fruit arrives there, see why certain

varieties sell better than others, and see why at certain

seasons certain packages among a number sell for more

money than the others. But after studying and knowing

all these things, even then I Ijelieve that the man, instead of

undertaking to grow a great variety of fruits, should as far

as possiljle have a specialty, and produce only one or two

varieties, aim to produce them better than anybody else,

make a name for his fruit, make a name for himself, and

he can get a great deal more for every barrel, basket or

package that he sends to market. There is a wonderful

deal of profit in a good name.

Some one asked me at the hotel to go into detail this

afternoon in regard to the methods of preparation of the

soil and the feeding of the soil for these different fruits, and

the general methods of planting. It seems to me that in a

single afternoon, especially in view of all that has l)een

published and is continually being published in all the

agricultural and horticultural papers, and the al)undant
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knowledge that is circulated abroad in the plant and nursery

catalogues, it is hardly worth while to go into those things

here ; but when the time comes for questions on any par-

ticular point in the line that the gentleman who spoke to me
had in mind I will be glad to answer them.

There is one thing that applies to fruit growing in Connec-

ticut, and it applies to Massachusetts equally well, and that

is this. The climatic conditions of New Ens-land are some-

what trying, especially to fruits, and it is well to study the

climatic conditions of our farms in relation to the different

fruits that we may plant. The more ordinary fruits we can

grow almost anywhere, the more tender ones want selected

places. It has been perfectly astonishing to me in my peach

orcharding to find what variations there were in the tem-

perature within very short distances. I know that some

years ago a member of my family who kept a record of

the temperature from day to day, and a friend living only

half a mile away who did the same thing, used to find upon

comparing notes that in extremely hot weather our place

was some two or three degrees colder, and in extremely cold

weather we were some two or three decrees warmer. That

was the difference in temperature between places only half a

mile apart. Of course the friends often exchanged ther-

mometers in order to prove that the variation was not due to

the thermometers, but was really due to climatic difterences.

We all know that frost will run down hill just about as quick

as water. We have one of those long, narrow farms, fronting

on the Connecticut River and runnino- three miles back.

Our ancestors bouo;ht as laro-e a frontas-e on the river as

they could, half a mile or three-quarters ; but as generation

after generation came along and wanted a farm, they split

the land through in the middle, and repeated the operation

until some of the farms have a width not greater than

twenty rods on the river, and yet a few still hold the full

three-mile length. Our farm o-oes from the lower levels

of the Connecticut River back to considerable elevations,

twenty-two rods wide and a mile long. I have been out

over the farm early in the morning a good many times

when looking after the peach buds, and when I would go

down hill I found that the thermometer sunk four or six
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degrees, and then when I went up on the other side it would

go up, and down in the hollow it would be down again. I

found also, as probably many of you know, that it is not so

much the exact elevation which you reach ; that is, an

elevation of six hundred feet of broad, level territory

will not shed the frost as quickly as an elevation of two

hundred feet with a sharp descent close by, so that the frost

can run off very quickly. That is a very important thing to

know, especially in planting any of the tender fruits. A
steep hillside or an elevated hill where there is low ground

close by, or a ravine running close by, is favorable for fruit

oTowino". The ravine will drain the frost as it will drain

water, and it will work wondrous results in saving fruit. I

presume that is the reason why there are many sections in

"Worcester County where peaches can be grown when they

cannot l)e grown in other sections of your State.

Speaking in a general way, the small fruits, the apple, the

peach and the plum need a pretty thorough preparation of

the soil and a pretty continuous annual culture, — stirring

of the soil, as Professor Roberts puts it,— in order to secure

good results. On the other hand, the quince and the i)ear

will not stand it so well, and can be more successfully culti-

vated by mulching, — mowing the grass and letting it lie

there on the oround. Yet I believe in thorous'h culture ; it

must be done, but it must l)e done at the right time. A
gentleman wrote me two or three years ago that he had tried

to follow some of my ideas of culture, and had ploughed his

peach orchard three times that summer, and it was going

down hill. No wonder that it was, because the plough

would tear the roots all to pieces. One ploughing was

enough, and that early in the spring. I find a great many

make the same mistake in ploughing apple orchards. And
they make a mistake also in planting their orchards. They

set out the trees thirty feet apart, and th(Mi they think they

will do well to get something in between them— peaches or

plums— that will ])e short-lived, and then perhaps another

line of trees among them ; and they rely for the support of

such orchards upon fertilizing them. I believe in carrying

all my eggs in one basket, and watching the basket. So I

believe in a special line of work. I believe in having an
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apple orchard entirely l)y itself, so far as any crop is con-

cerned, and a peach orchard entirely by itself, so far as

any crop is concerned. Keep them alone ; don't mix up

orchards.

Regular planting is important ; that is, planting at regular

distances and in straight rows. That enables you to have

very much cleaner culture, and then it looks better ; and my
idea is to get a lot of fun out of looking at trees and fruits.

There is a pleasure in seeing them grow. I know that in

our peach orchard in Connecticut, when the fruit l^uds were

killed and there was no hope of getting any crop that year,

I have had hours and hours of pleasure in walking through

the orchard or sitting on the fence and just looking at the

trees. You do not plant an orchard simply for the pleasure

of looking at it, and of course I am not recommending you

to do it ; l)ut I say you better have it in such form that you
will take pleasure in looking at it. Some of my own
orchards have been simply planted by ploughing the ground

as straight as it could be ploughed, checking it off in that

way, and setting out the trees there, and we found them not

quite even enough ; others have l^een planted liy a regular

survey. Never until I planted an orchard in the South did

I find a man who could plough a straight row. I wonder if

Professor Roberts has found it out as I did. He gave us a

lot of "taffy" about Massachusetts Yankees being so much
wiser than the farmers over in New York State. I do think

the Yankees are a pretty smart people, that we here in the

North are a pretty lively set of men ; but I never was able

to find a man who could plough an absolutely straight row
until I went down South and gave my negro a mule and

told him to go to work and lay off rows to set out a peach

orchard. I have got a line of peach trees in rows more than

a mile long that I do believe if you put a surveyor's transit

on it you would not find a tree two inches out of line. I

never saw anything like it in my life. The trees are as

straight as a string. Did you find anything like that down
in Mississippi, Professor Roberts ?

Professor Roberts. They know how to draw lines

crooked and keep them at equal distances.

Mr. Hale. There is no getting by that man. He will

make a crooked row straight.
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In order to manage the business part of fruit culture there

should be from the beginning an everlasting faith in your

business and in the markets that you supply. Your aim

should be to grow only the very best of fruits
; you will have

poor ones enough anyway ; and after growing them the very

best you can, pack them in the most business-like manner,

in the best style, in the most attractive-looking packages

;

pack them all the way honest from top to bottom, and yet

make the top just as pretty and attractive as possible. You
cannot put on too much style. People buy fruit to eat, and

yet the proper way to get them to buy it is to please their

taste,— not the taste of their mouths, l)ut the taste of their

eyes first. Give it an attractive, showy appearance, and

then you can get your money for it. I have a neighbor

who produces small fruit for the market. He is a most

thorough cultivator and a most careful and close inspector

of his packers. There is never anything of a poor quality,

never any unripeness or over-ripeness in his berries, they are

packed in the best and freshest-looking baskets, and then he

goes into the market and gets from forty to sixty per cent

increase per basket over the best. I never knew him to

overload the market. You have a cultivator here in ]Massa-

chusetts, A. G. Sharp of Richmond, who is growing fruit in

the same way, who grows the very finest berries I know

of in the State. He grows raspberries, blackberries and

currants, and has made more money the last two years on

two acres of currants than most of you have on any two acres

on your farm. He does it by thorough cultivation, by lib-

eral feeding, careful picking, and stylish but honest packing.

He goes so fiir in some markets as to put his card in his

packages, giving his name and address, and then saying on

the bottom, "Price always five cents above the market."

But his demand is always greater than his supi)ly. These

men do not begin to fill the markets, and they never will,

because Massachusetts is on the upward grade, and working

higher and higher in its taste and refinement and in its

demand for an abundance of these good things.

Now, all this is from the commercial stand-]ioint, from the

business stand-point, from the stand-point of getting greater

cash returns to the farmer. But there is another side to fruit
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culture, and that is for the home supply. That is the ])iggest

market of all, that is the l)est market of all. Hundreds of

farmers and hundreds of small home owners in Massachusetts

are working hard six days in the week to earn money from

some ftirm crop or some vocation in life to go into the

markets and buy home comforts, while at the same time

they are not having the home comforts of fruit that they

ouoht to have. There are hundreds and thousands of farmers

in the State of Massachusetts who do not have a full supply

of wholesome, healthy fruit. They ought to be ashamed of

it. There is a market that is not supplied. Their wives

and children are hungry, — yes, just hungry— for good,

wholesome fruits. They are feeding them on pork and

potatoes, or else going to market and spending their hard-

earned money to buy some other foods that are not as whole-

some, not as tasteful, not as refining, and also making a great

deal more work in the house to prepare that food for the

table, while they neglect the fruits that lie right out in their

own soil, if they would only develop them. The soil is just

full of delicious strawberries, raspberries, blackberries and

currants. Every acre of Massachusetts land is just chock

full of them ; all you have got to do is to work them out,

and it is not so very hard work, either. I have a friend in

Connecticut who is a manufacturer, but he keeps a little

half-acre of ground for a fruit garden, and charges up all

the fruit that goes into the house at the market prices,

and he calculates that he has got at the rate of about seven

hundred dollars an acre off that piece of land annually. It

pays him better than any of his manufacturing industries,

his family is a great deal better satisfied, and his neighbors

too. He has not only enough for his family, but enough to

give to his neighbors and make them happy.

I think perhaps, Mr. Chairman, I have talked long enough

on this line, and it would be better for me to answer any

questions that the audience may desire to ask than to take

up any more time in talking upon matters which, however

interesting they may be to me, may not interest you so

much

.

The Chairmax. The speaker has said that the question is

so broad that he could not take it up in detail and discuss it
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properly, and he has left it open to you. If you wi,sli to ask

any question on any particular phase of fruit culture, you

have now an opportunity.

Mr. Dyer, With what do you feed your peach trees?

Mr. Hale. "With chemical fertilizers solely. Potash in

some form, the cheapest form in which we can get it, and

phosphoric acid. The phosphoric acid has always heen

supplied from fine-ground bone, the potash mostly from

hio-h-ofrade muriates. We sometimes use Canada ashes,

but potash in some form is always used. We do not apply

nitrogen except what little comes from the tine-ground bone

and from the ploughed-in clover. AVhen the trees are lirst

set, large holes are dug and in the earth that is put back

there is considerable line bone, perhaps two pounds of bone

to a tree. After the tree is set potash is spread on the sur-

face round the tree, and after this first year it is always

spread broadcast over the land. These two fertilizers are

never mixed. We think that the more sandy portions of

the orchard ought to have a little more potash, and we can

best supply this by spreading them separately.

Question. How much to the acre ?

Mr. Hale. That has always been all we could afford, and

sometimes more. But, to answer you in a general way, about

twelve hundred pounds of bone to the acre, and from four

hundred to eight hundred pounds of muriate of potash.

Probably the muriate of potash would average about five

hundred pounds to the acre. That is an excessive appli-

cation of potash, but we want to give just as much as the

trees will use, and a little more.

Question. Is not that quite a large proportion ?

Mr. Hale. It is a pretty good proportion, but we have

felt that we would rather have twice too much than regret

having a single ounce too little. Every year since the trees

were planted they have had it, and they will get it as long as

they live, if we can earn or borrow the money to l)uy it

with.

Professor RomoitTs. As between the diflerent salts of

potash, muriate, kianite and sulphate, which would you

prefer ?
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Mr. Hale. Sulphate liy far, but I would prefer ashes to

anything.

Professor Roberts. Why?
Mr. Hale. Because wherever we have used ashes we

have had the best-colored and the best-flavored fruits. I

prefer to apply potash in that way simply because the

trees say so. I do not know anything about it except from

what they tell me. Cotton-hull ashes make an excellent

fertilizer for peach trees.

Mr. L. S. Richards (of Marshfield). I notice that Mr.

Hale has not said much about peaches, with wdiicli he

has had great success, but he has said considerable about

apples. I do not know how it is in Worcester County, but

I know very well that in Plymouth County there is a great

deal said against raising apples, and few farmers seem

to want to go into that business. They have not made

it a success. But on the old Daniel Webster farm in

Marshfield there is an apple orchard of some three

hundred and forty trees that were planted by Daniel

Webster, and those trees are every one of them Baldwins.

They bear every year. I went over the orchard some time

asro to make an estimate, and I thought that those three

hundred and forty trees would yield about nine hundred

barrels. I have not been there since the fruit w^as picked,

and do not know how it turned out. There are a1)out a

hundred head of cattle on the farm, and every night they

go into this apple orchard and eat up all the apples upon the

ground. It is a rare thins; to find a codlino" moth in the

orchard, and the apples do not show any signs of it. It

seems to me that this proves that putting cows into an

orchard where they can eat up the apples that fall and also

manure the land is of advantage to the crop.

I believe in apple raising. I have started an apple

orchard which is just commencing to bear. I have great

faith that w^ith proper manuring and cultivation that or-

chard wdll pay w^ell. I know that Dr. Fisher has been very

successful in raising apples, getting some three or four

dollars a barrel. I would like to hear a little more about

peaches from Mr. Hale. I know in our county, in the
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towns of Scitiiate and Marshfield, there have been several

who have gone into raising peaches. I recollect one man
especially, who has a very large farm. He had about a

thousand trees on a hill, and I do not think that he ever got

a peach off of those trees. He cut them all down when they

were five or six years old. Dr. Ham, also of my town, set

out some three hundred trees, and he never succeeded in

raising anything to speak of. I have been as successful as

any one there with peaches on a small scale,— perhaps an

acre or so ; I do not know how many trees. A few. years

ago I made a hen fence around my peach orchard, which

was on the north side of a hill. In that way I succeeded in

raising large crops of good peaches. But they were native

trees. Two years ago I removed the hen yard, and then I

did not succeed in raising any crop. I put the hens back

into the yard, and I have now a few nice peaches. I at-

tribute that mostly to three causes : to the hens, that pick

out the worms and scratch the ground and keep it cultivated,

to putting the trees on the north side of a hill, and to the

fact that they are native trees.

Mr. Hale. Of course the gentleman does not expect me
to go into a long talk about peach culture. He has men-

tioned the fact that a neighbor of his planted a peach orchard

of a thousand trees, cultivated them well for a few years,

and then cut them all down because he did not get the crops

he anticipated. I think he said the trees were about five

years old when they were cut down. If a man has no more

spunk than that, he ought not to plant peach trees in Massa-

chusetts. Of course he would make a failure of it. A man
who cannot wait more than five years will get left.

Now, our extensive planting of peach orchards began in

1878 or 1879, and the trees ought to have borne a crop,

according to all reason, in 1882 or 1883 ; but in the spring

of 1883 the buds were all dead, and they were dead in the

spring of 1884, and we had put into them all the money we

had the good luck to scrape up, because we never had a

dollar that we did not dig out of that old farm. But we

wanted more fertilizers, the fertilizer men wanted more

money, and we had to ask some good friends to endorse our

notes that we might get more money at the bank. We were
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advised to cut the trees down and go into something else,

but we were not in the business that way ; so we borrowed

money and cultivated and manured the orchard again. In

1885 the buds were dead, and we had to borrow more money.

In 1886 it was the same ; and people said, " Boys, you are on

the wrong track
;
you are just going to pieces yourselves, and

breaking everybody else." But we did not think so. We
borrowed some more money, and cultivated that orchard just

as well as before. We were in debt on that orchard seven

thousand dollars. I don't suppose that the farm was worth

more than three or four thousand dollars ; in fact, the mem-

bers of the church society, who had a mortgage of tAvo thou-

sand dollars on the farm, shook their heads and said they

must have more security. The next year we got between

nine and ten thousand dollars out of that peach orchard, and

paid off the mortgage that the church held on the farm.

I have signed a good many checks for a larger amount than

that since then, but I never signed one with quite so much

pleasure as I did the one that paid off that mortgage.

If you go into peach culture, you must not expect to get

a crop every year, because the frost will catch you every

now and then ; but when you get a crop what fun you will

have, and how your neighbors will say, "How lucky you

are !

"

Mr. Geo, Cruickshanks (of Fitchburg). It is a very

important thing to know what varieties of peaches Mr. Hale

would recommend for planting in Massachusetts.

Mr. Hale. There are a few of the standard varieties of

peaches that are more hardy than others,— hardier in wood

growth and hardier in fruit bud. In our earlier plantings

we planted some twelve varieties of the leading standard

sorts of that time. We have found that on the whole the

yellow-flesh peaches are more tender in fruit l)ud, — that is,

the Crawford, the Foster, the Richmond, and peaches of

that class, have been more tender in fruit l)ud than the

white-flesh varieties. We have found,' as you have all found

if you have grown the very early varieties at all, that,

although they may be very hardy, they are poor fruit for

the market. We wanted a moderately eiwly variety, which

we found in the Mountain Rose, which ripens in central
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Connecticut about the 20th of August. Then we had the

Old Mixon and Stump the World. Those of the old stand-

ard sorts have been the three most reliable first-class

peaches. We have had in addition to these a yellow peach,

Hill's Chili. It is o-rown somewhat in Michioan, and is an

orange-yellow all over, with no blush about it ; if grown on

unthrifty trees, it is woolly enough to shear ; but if grown

on well-stimulated trees, and the wood thinned out very

freely, it produces a fruit that is of fair appearance and

delicious quality. That is the only yellow peach of the old

standard varieties that we have found reliable. Then the

Keyport White that you find in the market late in Septem-

ber, sold as the Morris White. That is a hardy and reliable

peach. If gathered before it has matured, before it gets

really white and creamy, it will be occasionally greenish and

will be unsatisfactory. But these varieties have given us

satisfactory crops whenever we have got any crof) at all.

IliU's Chili has produced every year since it began to l)ear

in 18 S3.

Secretary Sessions. Will you tell us about thinning and

pruning?

Mr. Hale. Thinnino- is a doul)le-ended business. We
plan to prune our trees annually. We shorten in the new

wood of last season's growth from one-third to one-half. It

is on the new wood that all the good fruit buds are. If I

were to trim an orchard just for the sake of the tree itself, I

would trim any time in the fall after the foliage had dropped
;

but with us there is a liability of the frost killing the buds,

and we leave the trimming until the fruit buds begin to swell

in the spring, which is the latter part of March or early in

April. Then we go into the orchard and trim the trees.

Many times we have fair crops when ninety-five per cent of

the l)uds arc killed. With ninety per cent of the buds

killed you can get good crops, by judicious pruning, cutting

away only suc^h l)ranches as have few if any live fruit buds,

and leaving those that have buds alive, regardless of their

position on the tree or their relations to one another. This

method of ])i'uiiing docs not make the prettiest tree in the

world. I will wager that 1 have more homely and ill-shapen

peach trees than any man in America. I will wager again
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that I have made more money out of them than any other

man. It makes a bad-.shaped tree, but it gives us alxmdant

crops. AVe do not thin the fruit very much until after the

pit is formed in the peach, because there is what is called the

"June dropping," and it would l^e rather unwise to do the

thinning until nature has done its share ; but after the fruit

has set for a full crop, then we go in there with our men and

pick oft* the surplus fruit. In a general way w^e aim to get

the fruit oft' so that there shall be no two peaches within four

inches of one another, and many times even six inches. That

is the general rule we go by, and we try to impress upon

our men that that is what we want them to do ; l)ut we find

it the most difticult thing in the world to get men to thin

fruit enough. It looks terrible to attack a tree that is loaded,

and take oft* al)out all the fruit, — cover the ground with

peaches as big as walnuts, and only leave a few on the tree.

It is the most difticult thing in the world, as I say, to get

our men to do it. My next-door neighbor, a kindly old

gentlemen who has lived there all my life, Avho when I was

a small boy was very kind to me and has helped us all

through, when, in 1889, I set some boys at work thinning

the fruit, came to me and said, — calling me by my Christian

name, as he always did, — " Do you know what those boys

are doing out there ? They are tearing all the fruit off" your

peach trees." I hitched up the horse, took him in the carriage

and we went to the orchard. When we got there I said,

"Mr. Kinney, the boys are not doing enough; they ought

to take oft' twice as many as they do." You can hardly thin

the fruit too much. You may thin, and thin, and then thin

some more, until you get the three grades of peaches that I

spoke of. We have one laljel for what we call the extra red

grade. We are patriotic sometimes, and we took red, white

and blue for our colors, — red for the extra size, white for

the No. 1, and blue for the seconds. Now, there are about

seventy-five peaches of the extra red-label grade in a half-

l)ushel basket; the No. I's do not look very much smaller,

but there are one hundred and twenty-five to one hundred

and fifty in a basket ; the seconds have from one hundred

and eighty to two hundred and twenty-five in a basket; so

that there are about three times as many peaches in a basket
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with the blue label as there are in one with the red label, and

the 'No. I's will sell for three times as much per peach and

the extra red grade for six times as much per peach as the

seconds ; and the seconds will exhaust the tree nearly three

times as much as the extra reds, because it is the pit in the

peach that exhausts the tree, and a tree that overbears always

exhausts itself. I have had people come into my peach

orchard and say, "You have got a splendid crop," and I

had, but I had to prop the trees up, and then after one

crop they died. They killed themselves by overwork. So

that thinning pays in preserving the life and vitality of

the trees, and it pays also because I can get six times as

much per peach for the highest grade as I can get for the

lowest.

Secretary Sessions. I would like to ask the speaker

whether he thinks thinning apples would pay.

Mr. Hale, I think it would. It would pay you to give

much better care to your apple trees than you do. I tell

you, if I had an apple orchard that is treated as most of your

orchards are, I should be ashamed to look a good honest

apple tree in the face.

Mr. AYare. How many years will a peach orchard con-

tinue to give paying crops of peaches ?

Mr. Hale. I do not know ; I have not got there yet.

We have some trees that are fourteen years old, and the

tinest fruit we had this year came from a fourteen-year-old

tree. We got more fruit for which we used our red labels

from a tree fourteen years old than from any other tree.

They are not all dead yet, although of course there are many

missing trees in that old orchard.

Question. Do you trim a young orchard as you do an

old one ?

Mr. Hale. On the same principle, but the trees do not

make wood as rapidly, and so do not ro(]uire so much

triunning.

Question. How long did you ever know a peacli tree to

live?

Mr. Hale. I know one in Connecticut that is a little

over a hundred years old. There is one on our farm that

is over sixty, and one in Woodbury, Conn., al)out fifty years
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old. I am a young man, and I do not know how nuich older

they may be ; but those are old native trees, and probably

the survivors of hundreds that have gone down.

Question. In selecting the ground for a peach orchard,

would you take the highest elevation, even though the

ground was heavy soil, or would you take a more level

plain, with a lighter soil ?

Mr. Hale. I should prefer the greater elevation, if of

the character to which I have referred. I know we have

some high hills that are nicely situated for the growing of

peaches, Ijut there are some where perhaps the soil is too

heavy and moist for the peach. But that is the only objec-

tion. Otherwise I should prefer the greater elevation. The

question is, whether or not there is a quick descent some-

where near the hill where you want to plant. A hill one

hundred and fifty feet high that has a quick descent near by

is preferable to a great level plain five or six hundred feet high.

Question. How many times have your trees been injured

by spring frost?

Mr. Hale. Only once. The danger in New England is

not from spring frost, or very rarely ; it is rather from

excessive freezing in the winter, when the thermometer gets

down to sixteen, eighteen or twenty degrees below zero, and

the ground is free from snow. People spring the question

on me sometimes, " How is it that peaches are not as relial:)le

in New England now as they were forty or fifty years ago ?
"

I have studied that question a good deal ; I have inquired of

a great many people, and I judge from the answers given by

old residents of New England that forty or fifty years ago

they had an abundance of snow on the ground in the winter.

The roots of trees therefore were kept warm. They were

blanketed with two or three feet of snow, which we do not

have now, but the cold is no more excessive. The trees are

injured more now than formerly because the ground is bare

during the cold weather. We have had the mercury at

eighteen below zero in our orchard in one of the years when

we had a good crop. I cannot tell the year now, but it

went down eighteen degrees below zero in the least exposed

portion of our orchard, and yet we had a good crop of

peaches, and I believe it was because, at the time of the
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cold weather, there were nearly two feet of snow on the

ground.

Question. Have you ever tried mulchmg them ?

Mr. Hale. No, sir; I never have.

Question. Do you wait until the peaches are thoroughly

ripe and ready to eat ])efore you i)ick them ?

jNIr. Hale. The aim is to let the fruit get fully matured,

just thoroughly ripened, fully grown and ripe, but not mel-

low, and then all that is ripe is picked. Our pickers are

trained to judge by the color of the fruit whether it is ripe,

not by feeling of it to sec whether it is mellow enough to

pick. By looking on the under side they judge by the color

whether it is ripe enough to i)ick. AVhen the fruit is picked

it is sent to the })acking sheds, and there it is separated into

the three grades before mentioned. In aliout four or five

days that same tree is gone over again, and the other fruit

picked from it that may have matured in that time, and again

in three or four days ; so that it takes from six to ten days

to iret all the fruit from one tree.

Mr. Cruicksiianks. The question has been asked by the

Secretary whether thinning ap})les will pay. Being a neigh-

bor of Dr. Fisher, and somewhat familiar with his mode of

treatment, perhaps I can answer that question. It will be

remembered that three years ago he read a paper before this

Board at Fitchburg upon orchard management. It will be

remembered also that he favored the practice of thinning

apples. When they got to bo al)out one-third grown he

employed a number of boys to go through his orchards, with

instructions not to leave any two apples together, to remove

everything that had the appearance of a worm-hole in it, and

those that had worm-holes or any insects al)out them were

all put in a basket, so that they should not fall on the

ground. Those that were perfect were droi)ped on the

ground, and he did not ol)jec-t to their lying there. The

question naturally arose, "How nmch docs it cost? It

must cost a great deal to thin apples in that Avay." The

doctor said, " Not so much us you think." He had over a

hundred barrels of ai)i)h's that ycnv, and he said it did not

cost him so mucli to thin them on the tree as it woidd to

liavc had them picked. He stated that it cost a little over
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fourteen dollars to thin the fruit on trees that produced over

a hundred barrels of apples. I think one gentleman has

stated here that the doctor got five or six dollars a barrel for

his apples.

The Chairman. I l)elieve it has been the experience of

fruit growers generally that if there is any man in the com-

munity who is to be avoided it is the nursery man or his

agents. Many of them have been bitten when they have

bought trees upon orders, and have had occasion to lament

it. But it is an old saying that all rules have their excep-

tions, and perhaps there is one exception to this rule in this

county. You have a nursery man here who has supplied

your wants in this particular vicinity ; 1 )ut i)erhaps his excuse

may be that he had other business in connection with his

nursery, so that he has not been forced to resort to methods

which some of the nursery men have adopted, AVe should

be olad to hear from Mr. Draper of Worcester.

Mr. James Draper. Mr. Chairman, I thank you very

sincerely for your very kind introduction. It is pleasant to

hear you- say that there is on the face of this whole earth even

one vendor of trees who is entitled to be called fairly honest.

Now, I have been exceedingly interested in Mr. Hale's

talk this afternoon, l)ecause he has treated this subject from

a different stand-point from that from which we are accus-

tomed to hear it discussed in our agricultural meetings. The

questions ordinarily raised have been, " How shall we pro-

duce more ? " " What shall be the culture ? " " What vari-

eties shall we plant ? " neglecting the more important feat-

ures of maintaining an unsullied character for putting up

honest fruit, of concentrating your efforts in a few directions,

and, above all, the question of the method of marketing.

You have not had these subjects handled in your meetings,

I think, and it seems to me you are deeply indel)ted to our

friend from Connecticut for having brought these new ele-

ments into your discussions.

Now, experience is a good teacher. Our friend Hale has

only told part of the story. Those of us who have been

through his well-kept orchards, and seen the symmetry of his

trees, the lieauty and color of bark and l)ud and leaf, have

said, "Is it possible that such fine peach trees can be grown
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in New England?" The results of 1892, which excel those

of all previous years, show that he is reaping to-day the

beneiit of his perseverance, patience and persistency in a

o^rand success.

I have had some experience with small fruits, and I think

the first thing to strive for is to acquire a name for putting

up thoroughly honest goods. That will make a market for

those goods above the price of the general market. I com-

menced twenty-five years ago growing small fruits for the

A\^orcester market. At that time, except the Franconia

raspberries grown l:>y Mr. HadAven, who is the pioneer in

all horticultural matters in AYorcester County, there were

no small fruits grown there for that market. I was satisfied

that they could be grown to a profit, and I planted a field

of strawberries. The result was very satisfactory. But my
season was short, I had only a few weeks, and it occurred

to me to supplement my strawberries with raspberries,

blackberries and black-caps. So I took a journey through

New Jersey, Pennsylvania, Ohio and New York State ; and

at that time the small fruits were first receiving puldic atten-

tion, and I discovered that the Philadelphia and Clark Rasp-

berry, the Kittatinny Blackberry and Wilson's Early Black-

berry were being introduced, AVhen I returned, having had

al)out the same experience as my friend Hale, I managed to

liorrow money enough to stock six or seven acres with small

fruits. I was the laughing-stock of the town of Worcester.

I submitted to that as gracefully as I could, as Mr. Hale has

to the ridicule of the peo})le of Glastonbury. It was very

rough then, but I have gathered over three thousand dollars'

worth of berries from my feAV acres. It was a successful

business operation, and others can do the same thing.

But I want to get at this one thing. I take pride in my
good name. I had a force of fifteen or twenty pickers and

packers, who picked out the good honest berries, they were

packed in an attractive style, and brought from five to ten

cents a box above the market. It was very interesting to

me on Saturday evenings, when we had two hundred and

fifty or three hundred quarts of berries in the market, to

take a seat back and hear peo})lc iiujuire for Draper's

berries. It was my good name that sold those fruits.
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Here is another part of the story. Mj boxes cost me
three and a half cents apiece. The market men who han-

dled them were also handling other fruit, and pretty soon

inferior fruit came hack packed in my boxes, because my
name was on them. The men who brouijht the inferior

fruit to the market knew exactly what they were doing. I

only mention this in connection with what Mr. Hale has

said. Pack your fruit honestly. A good name is the best

capital you can have.

Then another thing. Don't spread out too thin. That is

the trouble with a great many fruit growers in New Eng-

land. They try to grow thirty or forty varieties of pears,

to make a great spread on the tables at agricultural

fairs, and carry off the premiums for the greatest number of

specimens of fruit. Cut yourselves down to half a dozen,

and then grow them to perfection. I would give more for a

dozen fine Beurre Bosc pears than I would for a bushel of a

good many other varieties. Grow the best fruits, put them

up honestly, and your reputation is made in the matter of

growing fruit.

Mr. McIntosh. The speaker this afternoon has stated

that he had an order for some apples at from two dollars to

two dollars and a half a barrel, and fifty cents a l)arrel less

for farmers' packings. I have noticed that there has been

some improvement in the method of packing apples, but

there is room for a great deal more. There is nothins; that

spoils an apple quicker than getting a bruise on it ; it does

not have the natural flavor. It is not possible to have apples

retain their flavor after they are bruised.

The Chairman. Will Mr. Hadwen of Worcester give

us the results of his experience ? I presimie he has grown

more fruit for home consumption, especially, than any man
around Worcester.

Mr. O. B. Hadwen. I feel incapable of adding anything

to what has been said this afternoon in relation to fruit

growing. It is true that I have had a little experience in

handling all kinds of fruit,— apples, pears, peaches and

small fruits, — and I have taken a great deal of satisfaction

during my farm experience in the fact that I have been able

to grow fruits more or less.
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In the autuiim of 1843 I planted the seed that my orchard

has grown from, and not only raised trees from the seed,

but I budded the trees and planted them with my own
hands, and have had a great many crops of apples. I

regard the apple as the best fruit that God has ever given to

man, and the most delicious fruit that can be used in the

family the year round. My orchard comprises some twenty

acres, and as a rule my apples are sold in the markets of

Worcester. I find that I can get good prices for the best

fruit and poor prices for the poor fruit.

In relation to peaches, I will say that the hardest work
that I ever had in my farm experience was to sell my crop.

That was years ago, when everybody had peaches, when
they were a drug in the market and brought very low prices.

I have some notions in relation to the peach tree. We all

know that the peach is the most uncertain of any of the

fruit crops, owing to the diseases which have attacked it.

The first that was known of the yellows in this country was

in 1818 ; I saw them first in 1842. Since then thousands of

peach trees have been ruined by the ravages of the disease.

The peach tree is short-lived, and it is not considered profit-

able to raise peaches here. It is true that by feeding a

peach tree with stimulating materials, as Mr. Hale does, we
may prolong its life, and perhaps it may l)e profital)le for a

period. But the question comes, AVhat is the reason that

Ave have this disease Avhich has come upon us? I believe

that peach trees grown from the stones taken from trees

that are healthy, will be longer-lived and more satisfactory

than trees that are nursery-grown from stones coming from

diseased trees, or l)uddcd, i)erhaps, from trees raised from

stones that come from diseased trees, and consequently they

are short-lived and not satisfactory.

Mr. Hale has said that an apple should l)o well fed, and

fed every year. That was a good })oint that he made. An
a[)ple tree should l)e fed every year, the same as we feed our

other crops, in order to produce the best results ; and not

only apj)le trees, but all trees, even ornamental trees, will

not produce the same results if they are neglected in this

re«pect that they will if bountifully fed. We see a demon-

stration of that on Mr. Ilunnewell's grounds in AVellesley.
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His ornamental trees, his conifers and his deciduous trees,

are bountifully fed. You cannot find such foliage anywhere

else. In order to produce good fruit of any kind, you must

be liberal in your application of manure.

QuESTiox. I woidd like to ask Mr. Hale if his peach

trees have been aftected with the yellows, and, if so, what

he does to them or with them ?

Mr. Hale. We occasionally have a case of yellows, but

we have had but little of it. Where we have put on a

liberal supply of fertilizers, such as I have indicated, we
have found but few traces of the yellows. Wherever we
have had it of late years,— perhaps largely out of respect to

the opinion of others, rather than our own belief,— we have

pulled the trees up and cast them into the fire. Some years

ago, instead of pulling them up at once, we pruned them

more severely than eVer, increased the quantity of potash,

and stimulated a quick, new growth of the trees by giving

an abundance of nitrate of soda to those that prematurely

ripened their fruit or had any other trace of yellows. Those

trees have since borne good crops, lived a few years, l)ut

finally died. Now we dig up trees that are attacked with

the vellows, and burn them at once.

Professor Roberts. What per cent of your trees have

been attacked by the yellows?

Mr. Hale. About five per cent.

Professor Roberts. In the peach district of Michigan,

since they have adopted the heroic treatment, they find that

they can easily keep the yellows down to two per cent of

the trees, if they take out the trees which are aftected

quickly.

Mr. Hale. To show how the disease spreads, I will state

that two years ago I saw one tree in our orchard that had

indications of the yellows. That tree was pulled out. None
of the trees around it were apparently aftected. Last year

the trees all a1)out it— that is, the four adjoining trees to

where that one had been pulled out— showed the yellows,

and we pulled those four diseased trees out, and then we
pulled out some ten or twelve more. I think there were

eighteen trees taken out in all. This year there were still

traces of the yellows right around the border where those
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trees grew, and we have taken out forty trees. That is the

worst attack of the yellows we have ever had.

Professor Roberts. I will add to my statement that the

law of Michigan makes it incumbent upon a man to take out

his diseased trees. If he does not take them out, the com-

missioner takes them out and takes a good slice out of his

bank a'bcount for neglecting his duty.

Mr. Hale. Michioan has a most efficient law in that

respect, and it is working well. There was a similar law

passed in the State of New York against the yellows and the

black-knot ; but the weak point in all these laws seems to

me to be that commissioners are only appointed upon the

call of a certain number of interested fruit growers. Now,

the very men who need protection against these diseases

have not i)luck enough or progress enough to ask for the

appointment of such commissioners. Progressive fruit grow-

ers will look out for the yellows and the black-knot ; but

there are a great many men who will not look out for them-

selves, and those men the law must look after. Commis-

sioners should be appointed for every township, whether the

fruit growers ask for such appointment or not.

QuESTioisr. Did you set new trees where those died of

the yellows?

Mr. Hale. We have not done it in our older orchards,

but I would not hesitate to do it from any fear of the disease.

We have a new orchard where a number of the trees have

died of the yellows, and we have pulled them up and put

new trees in the places of those that were taken out. There

is no trouble about it. I would not hesitate to put another

tree right in where a tree affected by the yellows has been

taken out. I have never yet seen any ill effects follow

from it.

Question. If you were going to plant a peach orchard

on a hill, which side of the hill would you select?

Mr. Hale. I should not want to answer that question

off-hand. I do not know anything about the character of

the soil. But, so far as hills are concerned, I should rather

prefer the north side of them. It de[)ends upon the charac-

ter of the soil. That may be too wet.

Question. Would you have a wind protector?
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Mr. Hale. I should not care anything about that. In

our few years' experience in Connecticut we have never seen

any ill effects from exposure. But I can conceive that there

might be a time when the mercury sank to ten or twelve

degrees below zero, and a north-west gale came that lasted

two or three days, when a wind protector would l)e of value.

Question. How late do you cultivate your orchard, and

is there not danger of cultivatino- it too late ?

Mr. Hale. Oh, yes. That is a good question. We sel-

dom care to cultivate after the middle of July, but occasion-

ally do finish up the last week in July. But we never want

to lap over into August, on any account.

Professor Roberts. I rather got the impression, from

the drift of the discussion this forenoon, that there are a

good many men in this audience who believe that they can

buy cattle food cheaper than they can raise it here in Massa-

chusetts. I believe there are a good many such men in New
York. I think we are carrying that idea a little too far. I

understand from your remarks that you believe that peo})le

had l)etter raise their fruit rather than l)uy it of other par-

ties. Am I right?

Mr. Hale. Of course.

Professor Roberts. And they can raise fruit cheaper

than they can ))uy it of you ?

Mr. Hale. Yes. I expect a profit of at least one per

cent, and if you buy packages with the red labels upon them

you pay two or three per cent.

Mr. Vincent. I live in Conway, in the western part of

the State. I have been engaged somewhat for the last two

or three years in raising plums, and so far I am rather

pleased with it. I have a Japanese variety which seems to

promise well. I would like to know if you have any fruits

in the plum line, and whether they arc sul)ject to the black-

knot? I have never seen any sym[)t()ms of the disease on

that tree, and I have had it five years.

Question. What is it?

Mr. Vincent. It is called the Botan. There are several

varieties of the Botan. I have been very much pleased with

it.

Mr. Hale. I am o-lad the o-entleman has broui'ht that
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question up. Two or three varieties of the Japanese phims

have been introduced within the past ten years, and promise

to be very vahiable in soutliern New England. It is a little

questionable whether they will do well in the more northern

sections, as the wood is somewhat tender. It has been a

little injured in Connecticut once or twice, l)ut not

seriously. Where the wood of those plums will stand

our climate, I believe they will prove to be the most profit-

alile and reliable plums that we have. The yellow Botan

had the name Aljundance given to it simply to make it sell

better. That was a trick of the nursery trade, not legit-

imate by any means, but it has got that name attached

to it, and probably it will keep the name Al)undance. The

Satsuma, which is a red-fleshed plum all through, solid and

meaty, with a very small pit, and the Burbank, introduced

into this country by Luther Burl)ank of Santa Rosa, Cal.,

give very good promise of being of great value. They

have not, as far as I know, anywhere in New England

developed the black-knot, and they seem to be less suscep-

tible to attack by the curculio. But now we have learned

how to get ]"id of the curculio by spraying, so we do not care

very much for that.

Question. Do you find that there is a liability of these

varieties of plums blooming so early that the spring frost

will injure them?

Mr. Vincent. I have noticed that they bloom earlier than

the Green Gage.

Mr. Hale. If there is any doul)t about the permanency

of these fruits liere in New England, it may 1)e that they will

bloom a little early, and occasionally sufler somewhat from

spring frost.

]\Ir. ViNCEXT. I set out a hundred trees last spring, and

think I shall set another hundn^d next spring. They m;ide

a rapid growth, and have done very well.

Mr. W. II. BowKEii (of Boston). This section around

here is the best dairy section in Massachusetts. The rich

land is all on the top of these 1)eautifully rounded hills. I

ha})})en to have a farm on o)w of these hills, not more than

twelve miles from here. I have an apple orchard on it, and

the ground is so rich that I am getting poor fruit. It is so
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rich that it produces a large amount of wood, so that I can-

not get it properly thinned out. I have three men, and not

one has had courage enough to trim those trees as they should

be trimmed, so that the fruit is actually smaller than it used

to be on the farm where I was raised, ten miles further north,

where the soil was poor and gravelly. Now, I believe that

if you should put fifteen hundred pounds of ground bone and

five hundred pounds of potash on that apple orchard, you

would not raise any apples worth eating unless you cut the

trees pretty nearly down.

Mr, Hale. I was talking about peach trees, and then

perhaps I was not l)uying as highly concentrated fertilizers

as Mr. Bowker would sell.

Mr. Bowker. That is another thing, for it is the pit of

the peach, of course, that is exhaustive. The seed of the

apple is not anywhere near as exhaustive as the stone of the

peach. The practical question in this particular section is.

How much fertilizer should be ap})lied to an apple orchard?

Mr. Hale. As I said at the outset, the soil here is good

enough ; I do not want any better soil. If I were to set out

a peach orchard here, I would put on some sections twice as

much fertilizer as on others, but I would not overdo it. If

I had an apple orchard like yours, which was evidently

growing too fast, it would show that there was too much
nitrogen there. Perhaps a little potash might help it. The
way to bring your orchard into bearing is to trim the tops

of the trees a little, and root-prune them a good deal. A
little incident in that line may be of interest to you. On my
home farm there is a piece of land near the houses which is

strong, rich, loamy soil. There are two apple trees growing

there, and the fruit is just about the same as that which you
have described. I guess we could put the apples into the

same barrel, and no])ody would distinguish the difference.

We wanted to drain a piece of low, swampy land near those

trees, and we went within six feet of one tree and about ten

feet of the other, and dug down about twelve feet, and we
cutoff every root of those trees on that side. That root-

pruning just stimulated the trees into bearing. They have

done nobly ever since.

Mr. Bowker. That is just what I wanted to bring out,
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because I have that very difficulty. I know that the ground

is rich enough, and I have not been able to find out why the

fruit was not better.

You have spoken of another point, and that is with refer-

ence to frost running down hill. That is your experience,

but is that backed up by science ?

Mr. Hale. I am not a scientist, nor the son of a scientist.

Mr. BowKER. That is a very interesting question, for,

if we know that frost is going down hill right away from

elevated locations, those are just the places wdiere we want

to grow certain crops.

Mr. Hale. I do not mean that the frost is all going

away, so that you can grow peaches on top of a hill as you

can grow potatoes at the foot ; but I mean that it makes a

more even temperature. It is cooler in summer up there

and warmer in winter.

Mr. BowKER "We know that as we pass down through a

valley there is a cold stratum of atmosphere, and as we go

up the temperature becomes warmer.

Now another point. You said that our winters are less

severe than they were fifty years ago ; that is, there is less

snow now than formerly ?

Mr. Hale. Yes, sir.

Mr. BowKER. What is the record, Professor Goessmann ?

Professor Goessmann. Professor Snell of Amherst Col-

lege, who has weather records for fifty years, says that,

taking the average temperature of the winter months for

twenty-five years, there is not a dillerence of half a degree.

Mr. Hale. Has he a record as to the fall of snow?

Professor Goessmann. No, sir.

Mr. Hale. The statement that I made was as to the

average temperature, comparing the last ten years with fifty

years ago. I take it for grantcul that it is as I stated it,

from the observations of i)ractical men. We do not have

any colder weather now than we had then, but in olden

times they had deeper snows, and the snow carpeted the

roots of the trees.

Mr. McIntosii. I can remember back more than fifty

years, and I know that fifty years ago it was a rare thing

not to see snow on the ground from about Thanksgiving

time until the first of April.
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Mr. BoAVKER. I think the rainfall has not varied materi-

ally for twenty-five or forty or fifty years. Tlie snowfall

may have varied.

Mr. Fenn (of Milford, Conn,). I can remember seeing

snow-banks twenty-five years ago that were as high as the

fences, and they remained from the first of December until

the first of March and even later. We do not have so much

snow now. The cokl may not be so severe now, but we

have greater extremes, — very warm spells and very cold

spells,— and I think they do more injury to the peach than

anything else.

Mr. Hale. There is no doulit that sometimes the peach

buds have been killed in New England in the last dozen or

fifteen years by a moderate fall of temperature, perhaps ten

degrees below zero, that would not have killed them if they

had not been swollen somewhat by the warmer weather pre-

ceding. There is no doubt there is something in that.

Mr. Fexn. Our cold weather does not commence so

early as it used to, and consequently the buds have a chance

to swell a little before cold weather comes, which makes

them more tender.

Mr. . The speaker referred to feeding peach trees

with clover, but he did not say whether he sowed it or

allowed it to be fed over.

Mr. Hale. We sow it at the time of the last cultivation

in July, and plough it under the next spring.

Question, Would you thin plums as much as })eaches?

Mr. Hale. More so. They are lial)le to rot if they

come in contact with each other.

Question. What has become of the Excelsior or Crosby

peach ?

Mr. Hale. It is alive now, and will be growing in the

spring.

Question. Why did you not mention it ?

Mr. Hale. The reason I did not was because I never

like to mention anything in a pul)lic address that I have any

financial interest in the sale of, as I have in the Crosby

peach trees.

Adjourned to evening.
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Evening Session.

The meeting was called to order at eight o'clock by the

Secretary, who said :
—

I take great pleasure in being able to announce to you

that Mr. William H. Bowker, a graduate of the Massachu-

setts Agricultural College, will preside this evening. Mr.

Bowker was a member of the first class o-raduated, and it

seems to be quite fitting that he should preside over a meet-

ing which is to l)e addressed by his old teacher, Professor

GooDELL, who has been a teacher at the CoUcije from the

start.

Mr. Bowker. It gives me great pleasure to come here

this evening and introduce my old teacher to you. If you

knew him as I have known him, almost from l)oyhood, — for

he was a boy when he taught me,— you would know that

the gentleman who is to address you to-night is one who has

been loyal to the cause of education wherever he has taken it

up, whether in his first school at Easthampton or in the larger

school at Amherst ; he has been loyal to the cause of industrial

education, and always ready to defend it at all times and

under all circumstances. I have had very interesting con-

versations with him about this lecture which he is to deliver

to you this evening, and, if he tells you some of the interest-

ing stories that he has told me Avith reference to his experi-

ence in l)uying cattle, and what took place when he bought

them, I know you will be very much entertained as well as

interested.

I liave the pleasure, ladies and gentlemen, of presenting

to you President Goodell, who will speak to you on " The

Channel Islands and their Agriculture."

President Goodell. Mr, Chairman, ladies and gentlemen,

I am very glad that Mr. Bowker has told you, in the first

place, that I was a mere boy when I instructed him, other-

wise I am afraid you wouhl consider me an old man. I do

not propose to be an okl man, although this year completes

the quarter-century of service that I have given to the Massa-

chusetts Agricultural College.
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THE CHANNEL ISLANDS AND THEIR AGRICULTURE.

BY HENRY II. GOODELL, LL.D., AMHERST.

The subject assigned me to-night is the Channel Islands

and their agriculture. There is no more interesting spot on

the face of the globe, and none that disphiys sharper con-

trasts. Geographically belonging to France, territorially

they form an outlying dependency of the British crown.

Apparently most barren and unfertile of soil, they yield

crops rivalling in richness those of the virgin plains of our

own great West. Rent and torn by the waves that rush in

upon them from the Atlantic, lashed by the refluent surge

from the coast of France, and swept by the boiling tides that

under favoring circumstances rise to a height of over forty

feet, they find in the floating sea wrack of the very waves

which threaten their existence the chief element of their fer-

tility. Lying at the very entrance of the English Channel,

just where it broadens out and loses itself in the immensity

of the ocean, and exposed to every wdnd that blows, they yet

enjoy a climate so equable and mild that the flowers of the

tropics bloom there the year round in the open air.

No less remarkable in their characteristics are the people.

Calling themselves Englishmen, they yet speak a patois of

French impossible to be understood by any one not native

born, and compel its use in school and court. Blindly

adherent to ancient law and custom, they have made them-

selves known the world over for the advanced position they

have taken on all matters pertaining to agriculture. Jeal-

ously resisting every encroachment upon their liberties, and

so independent that all laws affecting them have first to be

passed upon and approved by their own States before becom-

ing valid, they yet are the most loyal of subjects and tena-

cious in their support of the crown. The last of the great
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French possessions united to England when William the

Conqueror crossed the Channel and overthrew the Saxon

dynasty, they have remained through all these years

unshaken in their fidelity to the representatives of their

hereditary sovereigns. Race, language, contiguity of terri-

tory, would seem to have allied them to Norman France

;

yet so slight was the bond that held them, that shortly after

the separation we find this added petition in their litany

:

" From the fury of the Norman, good Lord deliver us."

Undoubtedly in bygone ages, before subsidence had taken

place, these islands formed a part of the continent, and were

actually joined to France ; but now they stand like sentinels,

lone outposts, surrounded by rushing tides and raging seas,

which in their ceaseless action have eaten out and swept

away the softer and more friable rocks, leaving only a " fret-

work of those harder barriers that still resist attack, and are

enabled to present a bold and serried front against their

relentless enemy,"

The Channel Islands are six in number, namely, Jersey,

Guernsey, Alderney, Sark, Jethou and Herm, and lie one

hundred miles south of England and fifteen from the shores

of France, being well within a line drawn parallel to the

coast, from the end of the peninsula on which Cherbourg is

built. The two largest of these— Jersey and Guernsey—
arc the ones with which we shall concern ourselves to-night.

Small in area, mere dots on the surface of the glolie, they

yet have won for themselves a name and place in the agri-

culture of every civilized nation of the world. The first,

some eleven miles in length by five and a half in l)readth,

covers an area of 28,717 acres; the second, nine and a half

miles in length by six and a half in breadth, contains about

li),705 acres. Of these areas scarce two-thirds is land that

can l)e cultivated, for we must bear in mind that the forma-

tion is mostly granite, rising in clifts from two hundred to

four hundred feet, with deej) indentations and wide encir-

cling bays where the sea has eaten into the shore. From

the elevated crest to the water's edge is a " wide margin of

descent, upon which fertile soil cannot accunmlate, and a

poor and scanty pasturage, its only possible produce, is gen-

erally more or less overpowered by brake, gorse and heath."
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As you approach the Jersey coast nothing more picturesque

can be well imagined. Ten miles of granite cliff stretching

along its northern exposure two hundred and forty to four

hundred and eighty-five feet in height, while on the south

eifiht miles of similar formation rise from two hundred to

two hundred and fifty feet, and against this the waters madly

foam and break and dash their spray far up the sides, rend-

ing and rifting them in every possible manner, or wearing

out dark chasms and overhanging arches. There results

from this formation a general slope and exposure to the

south very favorable to vegetation. Furthermore, the whole

island is intersected from north to south by a succession of

ravines or valleys, gradually widening and increasing in

depth, and forming a natural channel for the small streams

taking their origin in the springs which everywhere abound.

It has been said that the three primary elements necessary

to the success of agricultural operations are skilful hus-

bandry, a well-constituted soil and a genial climate. All

three of these requisites Jersey possesses in the highest

degree. Though resting on a bed of primary rocks of gran-

ite, syenite and schist absolutely wanting in organic remains,

yet the soil is a rich loam, varying in lightness with the char-

acter of the underlying stratum. Even in the bays, where

the sand driven by the winds has encroached upon the soil,

the land is so successfully tilled, that St. Clements Bay has

won for itself the title of the " Garden of Jersey." The cli-

mate is one of the most equal>le and mild in the world.

Rarely does it fall below the freezing point, and there is but

one instance on record of its reaching 83*^. The ground sel-

dom freezes more than an inch or tw^o, and the slight snows

serve to keep off the frost altogether. Winter there is

none, but the spring is usually cool and late. The mean

daily range of the thermometer is exceptionally small. Tak-

ing the average of ten years, it is found to be but 8.1°.

The days of summer are not xevy hot, but the nights are

comparatively warm, and there is hardly any chill in the

night air at any season of the year. There is no recorded

climate, and probably no climate whatever in north temper-

ate latitudes, on either side of the Atlantic, that presents so

small a daily range of the thermometer. Such is the opinion

of an enthusiastic traveller.
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liarity which doubtless has its effect upon vegetation is the

rainfall. Taking the average of six years, rain is found to

fall on one hundred and tifty days, but it most frequently

occurs at night or early in the morning, seldom lasting

through the day, therel)y securing the maximum of sunshine.

The mean annual rainfall is about thirty- three inches. Under
these favorable conditions of temperature and moisture a

flora that is almost tropical prevails. Fuchsias reaching the

proportions of shrubs, rhododendrons twenty to twenty-five

feet in height, araucarias, or monkey trees, as they are

popularly designated, oleanders, yuccas, palms, azaleas and

camellias flourish in the open air, while climate and soil

appear to be particularly suitable for the cultivation of the

dahlia. Finer specimens I have never seen. The lauresti-

nus was in bloom in November, and fisr trees and oranges

were everywhere to be seen trained against the south walls

of enclosures. It is a climatic law that in all places where

the mean temperature is below 62.6°, the revival of nature

in spring takes place in that month of which the mean tem-

perature reaches 42.8°. On the island of Jersey this oc-

curs in February. This again is a very important factor in

the agricultural development of the place, for the early

spring and the proximity of the great markets of London
and Paris cnal)le the inhabitants to dispose of their produce

at a great profit. It is no uncommon thing for a man to

pay for a piece of potato land as high a rental as two to

three hundred dollars an acre, and sell his crop of four or

five hundred bushels for $1,000 or $1,100. But this is not

the end, for immediately after the gathering of the first crop

the land is freshly manured and a second crop is planted,

yielding from two-thirds to three-fourths the amount of the

first. These results can only be secured by the application

of large f[uantitics of manure. Barn-yard manure and also

artificial fertdizers are used ; but the main dependence is

placed upon the vraic or sea-weed. The old legend runs

:

"No vraic, no corn; no corn, no cows; no cows, no

bread for children's mouths." This is either washed ashore

by the action of the waves, or, at the period of maturity, is

separated by bill hooks or sickles fastened on to long poles

and drawn in by rakes with a head two or three feet wide
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and handles twelve to twenty feet long. The cutting and

gathering of the vraic is a general holiday, terminating

usually in a frolic. It is only allowed twice a year : once in

February, beoinnino; with the first new or full moon and

lasting five weeks ; and again in June, beginning in the

middle of the month and closing on the 31st of August.

Whole families will frequently unite, and, going to some

spot previously selected, work hard all day, the men stand-

ing up to their waists in water, using their unwieldy sickles

and rakes, and the women and children dragging the prize

up beyond the reach of the tide. With the coming of night

the sea-weed is removed in carts, and then all hands, meeting

at the house of some one of their number, spend the hours

in dancing and singing. During the first four weeks of the

summer cutting, only the })()or, or those having no cattle,

are allowed to gather this harvest of the sea. That cast up

by the weaves may be taken at all seasons by any person

between the hours of sunrise and eight o'clock at night.

About sixty thousand loads are gathered annually, valued

for manurial purposes at about fifty cents i)er load. It is

ai)})lied either fresh at the rate of ten loads to the acre, or

in the form of ashes ol^tained ])y burning it, a load yielding

about three bushels of ash. There are two species of this

vraic, the Fucus and the Laminaria, and the following analy-

ses will irive an idea of their value :
—

Analyses of Vraic.

Water in the iindried weed,

Dry Weed.
Orf^anic matter, per cent,

Soluble ash, .

Insoluble ash,

CnmpnsUion of Soluble .l.s/i.

Sulphuric acid, ....
Chlorides of potash and sodium, .

Potash,
Iodine,

Laminaria

Uigitata.

(IVi-t'cnt.)

82.00

70.11
23.56
6.33

100.00

2.13
21.53
6.89
0.48

Fucus
vpsiculosus.

(Tor rent.)

71.00

80.36
14.08
5.56

100.00

4.17
11.40
2.04
0.01
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The drift weed belonos to the Laminaria, of which there

are two varieties, and the cut weed to the Fucus, of which

there are three. The hitter is considered the more valuable,

perhaps from its containing a larger per cent of organic

matter.

The population of Jersey, according to the last census, is

a little over 65,000. The area of the island is as already

stated, — 28,717 acres. Of this, only 19,514 are under

cultivation, so that practically three persons are supported

to each acre. It may not l)e uninteresting to note the

acreage of the different crops, and compare it with the

amount of produce exported. In 181)1, the corn crops

(wheat, l)arley, oats, rye, beans and peas) occupied 2,199

acres, wheat leading with 1,700; green crops, including

potatoes, turnips, mangolds, cabbages and vetches, were

7,810, potatoes leading with 7,000; clover and grasses

under rotation, 5,247 ; permanent pasture, 4,053 ; flax, 3
;

small fruits, 158; and uncropped aral)le land, 38. Horses

numbered 2,3(50 ; cattle, 12,073 ; sheep, 305 ; and pigs,

7,618. In that same year there was exported into England

alone, 2,300 cows and calves, or a little over one-sixth the

entire number; 25 tons of butter; 1,863,165 bushels of

potatoes, an average of 266 bushels to every acre under cul-

tivation ; 86,000 dozen eggs; 74,969 bushels of fruit and

vegetal)les, to the value of $400,000 ; the whole footing up

to the snug little income of $3,700,000, to be distributed

among the 2,600 farmers owning or cultivating land. It is

a noticeable fact that, while the cattle were valued at

£40,000, the potatoes were placed at £447,134, or eleven

times that sum. The figures above given are equally appli-

cable to Guernsey, except that there a greater amount of

fruit is grown, the yearly ex})ort of grapes footing up to over

500 tons. Tomatoes are raised in innnense quantities for

the London market, but no reliable statistics were available.

As compared with our best varieties, they are very inferior

in size and quality. The vines are trained up against the

sides of the house, and continue bearing sometimes more

than one year. The principal fruits are grapes, apples and

pears. Jersey cider was at one time so celebrated that the

agricultural society of the department of the lower Seine in
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France sent over a commission to learn the methods of its

manufticture ; l)ut the apple trees are now giving way to the

potato, though still 30,000 to 40,000 bushels of the fruit

are exported annually. Climate and soil seem especially

adapted to the cultivation of pears, of which there are some

fifty varieties grown, bergamottes, doyennes, bewres, etc.

But the most remarkable are the chaumontel, whose fruit

frequently reaches proportions that are truly wonderful.

For fear you should think I am drawing on my imagination,

permit me to quote from official records :
—

" These pears are usually plucked al)out the 10th of Octo-

ber, but are not tit for use for several weeks, being in per-

fection about Christmas. Those weighing sixteen ounces

are regarded as first rate, and fetch good prices. Pears of

this size average in value twenty-five to thirty dollars per

hundred in the island markets ; but as they diminish in size

and weight the value falls rapidly, the numerous small fruit

being considered only fit for baking, although in point of

flavor they are little inferior. The largest and best grown

fruit on record was raised at Laporte in Guernsey in 1849.

It measured six and one-half inches in length, fourteen and

one-half in girth, and weighed thirty-eight ounces. As a

group of pears from a single tree, there is perhaps no more

remarkable instance recorded than one occurring in the sea-

son of 18G1, when, of five fruit ol)tained from one tree in

the garden of Mr. Manjuand of Bailift''s Cross, Guernsey,

four of them weighed together seven and one-half pounds.

It is worthy of remark that in this case the tree, though

usually prolific, bore only these five fruit. The pears in

question weighed respectively thirty-two and one-half, thirty-

three, thirty-one and one-half and twenty-two ounces."

E({ually remarkable among the vegetal )les are the great

cow cal)bagcs. They reach a height of eiglit to ten feet. I

myself measured one that was over eleven, and at the agri-

cultural rooms at St. Ilelier there is preserved the record

of one whose stalk measured sixteen. It takes a year for

these plants to mature. They are set in November or

December, about two feet apart, and grow all through the

following season. The ground is hoed up against them when

they have reached a certain height, having been previously
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enriched with sea-weed. The leaves are stripped off as

they become hirge, being used either for feeding cattle or

packing butter, and the plants are left to spindle up with a

small crown at the top. The stalks, which occasionally take

on tree-like dimensions, are used as palisades for fences or

poles for beans, but most frequently they are shellacked over

or varnished and made into canes, selling readily to tourists

at prices ranging from hfty cents to a couple of dollars.

From what has l^een said it will be readily conjectured

that the potato is the chief crop. The greatest care is taken

in the selection of seed, and they are handled as tenderly as

the choicest fruit, each tuber being picked up separately and

placed in an open crate, only one layer deep. In some

sheltered spot or in a shed these crates are piled up one

al)ove the other till ready for use. When preparing for

planting, these are placed in some warm corner and the

potatoes allowed to sprout, selection l)eing made of those

shoots which have formed a healthy top and spring from a

good eye. Al)out twenty-two hundred-weight of seed per

acre is used, being set about ten inches apart, and in rows

some twenty-two or three inches wide. Cultivated in the

open air, they are ready for market in April and May, but

with the glass-house system now in vogue they are matured

much earlier. Previous to the inroads of the potato disease,

which greatly affected the crops, it was no uncommon thing

to have a yield of twenty tons to the acre, and the average

was fourteen ; but it has now dropped to ten or eleven. So

great is the demand for these potatoes that few are retained

for home use, and large quantities are imported from France

into Jersey for consumption ; but, owing to the early crop

being exported at a very high price, and the French potatoes

purchased when the price is lowest, the balance of profit

remains very largely in favor of the island.

Some idea of the fertility of the soil may be formed from

the following figures : Hay averages three and one-half tons

to the acre ; a good return of one-year-old clover is over four

tons, of two-year-old not more than three and one-quarter
;

wheat averages thirty-five bushels, though in some favored

fields the yield has reached sixty ; mangolds fifty tons, occa-

sionally reaching seventy
;
parsnips twenty-five to thirty

;
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and carrots thirty. Wheat is sown in January, and that is

followed by parsnips and potatoes ; oats in February and

mangolds in April. The rotation of crops is a five-year one,

namely, turnips, potatoes, wheat, hay, hay. The grass is top-

dressed in January or February with sea-weed, and that is

followed later in the season by an application of liquid

manure. Everything is turned to getting the most possible

out of the land ; and a recent writer, with just a touch of

sarcasm, remarks : "Jersey still remains a land of oi^en-field

culture, and yet its inhabitants, who happily have not known

the blessings of Roman law and landlordism, and still live

under the common law of Normandy, obtain from their land

twice as much as the best farmers of England. Besides their

potatoes, they grow plenty of cereals and grass for cattle

;

they have more than one cow to each acre of meadows and

fields under grass ; they export every year, besides a large

amount of dairy products, some 2,300 milch cows ; and, on

the whole, ol)tain agricultural produce to the amount of $750

to each acre of the surface of the island."

So much has l)een said and written of late years respecting

the cattle of Jersey that it would seem almost unnecessary

to make mention of them. A few facts, however, in regard

to their management and care, may not be uninteresting.

In round num])crs, twelve thousand are scattered over the

island, l)ut nowhere are large herds to be seen. Bunches

of two or three, at most five or six, are found on the differ-

ent farms, rarely more. This is easily accounted for l)y the

small holdings of the farmers, the 19,000 acres of arable land

being distributed among 2,()00 owners. Of the entire num-

ber, according to the returns of 18111, (),700 were cows and

heifers in milk or in calf, (>G<S were two years and over, and

4, GOO were under two years. Cows are considered in their

prime at six and continue good until ten. After that they

deteriorate rapidly. The first calf is usually dropped when

the animal is two or under, and this has b(>en offered as a

reason for the small size of the breed. C^attle are allowed to

remain out from May to October. After that they are

housed at niii:ht, being driven in at four and let out at nine

the following day. They are fed morning and evening, their

ration being the same, three-fourths bushel of roots and a
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little hay, and are milked three times a day during the sum-

mer. When out at pasture they are never allowed to roam,

but are close tethered by a rope about four yards in length.

Three times a day the stake to which the tether is attached

is moved eighteen inches on a line parallel to the side of the

field. In this manner the most economical use is made of

the pasturage, and every blade of grass is cropped close.

The whole care of the cattle devolves upon the women, who
make great pets of them. As a result, they become singu-

larly gentle and docile.

Since 1789, when a very stringent law was passed, the

breed has been kept absolutely pure, a fine of one thousand

dollars being imposed for every head of foreign cattle intro-

duced, besides confiscation of cattle and boat, the cattle con-

fiscated being killed on the spot, and the meat distrilnited or

sold for the benefit of the poor of the parish where it shall

l)e seized. In addition to the above heavy fine imposed on

the captain, each sailor was liable to a fine of two hundred

and fifty dollars, or in lieu thereof to six months' imprison-

ment. Up to 1833 no one had thought of improving the

breed by any system or fixed rule, but on the formation of

the Royal Jersey Agricultural Society, a scale of points for

judging cattle was adopted, premiums were offered and the

following regulations laid down : "Any person withholding

from the public the service of a prize bull shall forfeit the

premiums ; and all heifers having had premiums adjudged

them shall be kept on the island until they have dropped the

first calf." These efforts and the increasing demand for the

stock have led to the improvement of the breed in certain

definite directions. The following scale of points has been

adopted by the society :
—

Ratio Scale of Points for Bulls.
Articles. Points.

1. Registeied pedigree, 5

2. Head fine and tapering, forehead broad, .... 5

3. Cheek small, 2

4. Throat clean, 4

6. Muzzle dark, encircled by light color, with nostrils high

and open, ......... 4

6. Horns small, not thick at the base, crumpled, yellow,

tipped with black, 5
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Articles. Points-

7. Ears small and thin, and of a deep orange color within, . 5

8. Ej^es full and lively, 4

9. Neck arched, powerful, but not coarse and heavy, . . 5

10. Withers fine, shoulders flat and sloping, chest broad and

deeiJ, 4

11. Barrel hooped, broad, deep, and well ribbed up, . . 5

12 Back straight from the Avithers to the setting on of the tail, 5

13. Back broad across the loins, 3

14. Hips wide apart and fine in the bone, .... 3

15. Rump long, broad and level, 3

16. Tail fine, reaching the hocks, and hanging at right angles

with the back, 3

17. Hide thin and mellow, covered with fine, soft hair, . . 4

18. Hide of a yellow color, 4

19. Legs short, straight and fine, with small hoofs, . . 4

20. Arms full and swelling above the knees, .... 3

21. Hind quarters from the hock to j^oint of rump long, wide

apart, and well filled up, ...... 3

22. Hind legs squarely placed when viewed from behind, and

not to cross or sweep in walking, 3

23. Nipples to be squarely placed and wide apart,... 5

24. Growth 4

25. General appearance, 5

Perfection, 100

No i^rize to be awarded to bulls having less than 80 points. Bulls

having obtained 75 points shall be allowed to be branded.

Ratio Scale of Points for Cows and Heifers.

Articles. roints.

1. Registered jjedigree, 5

2. Head small, fine and tapering, 3

3. Cheek small, throat clean, . 4

4. Muzzle dark, and encircled by a light color, with nostrils

high and open, 4

5. Horns sinuU, not thick at the base, crumpled, yellow,

tipped with black, ........ 5

G. Ears small and thin, and ol' a deep orange color within, . 5

7. Eye full and i)lacid, 3

8. Neck straight, fine, and lightly placed on the slioulders, . 3

9. Withers fine, shoulders fiat and sloping, chest broad and

deep, 4

10. Barrel hooped, broad and deep, being well ribbed up, . 5

11. Back straight from the withers to the setting on oi" the tail, 5

12. Ba(!k l)r()a<l across tlus loins, ...... 3

13. Hips wide apart and fine in the bone ;
rump long, broad

and level, 6
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Articles. Points.

14. Tail fine, reaching the hocks, and hanging at right angles

with the back, 3

15. Hide thin and mellow, covered with fine, soft hair, . . 4

16. Hide of a yellow color, 4

17. Legs short, straight and fine, with small hoofs,... 3

18. Arms fnll and swelling above the knees, .... 3

19. Hind quarters from the hock to point of rump long, wide

ajjart and well filled up, . 3

20. Hind legs squarely placed when viewed from behind, and

not to cross or sweep in walking, ,.....*
21. Udder large, not fleshy, running Avell forward, in line

with the belly, and well \ip behind, .... 5

22. Teats moderately large, yellow, of equal size, wide apart

and squarely placed, 5

23. Milk veins about the udder and abdomen prominent, . 4

24. Growth, 4

25. General appearance, 5

Perfection, 100

No prize shall be awarded to cows having less than 80 points.

No prize shall be awarded to heifers having less than 70 points.

Articles 21 and 23 shall be deducted from the number required for

perfection in heifers, as their udder and milk veins camiot be fully

developed.

We have thus far dealt only with open-air cultivation,

but there is another phase, still more interesting, in which

everything is grown under cover. Until the glass-houses of

Jersey and Guernsey have been visited, no one can fairly

appreciate the possibilities of intensive gardening. Origi-

nally erected for the purpose of growing grapes, they now
coml)ine that with the raising of all crops grown in the open

air. These glass shelters are of the simplest construction,

in most cases mere frames of glass and wood, sometimes

heated, but oftener not. But they yield enormously, crop

after crop, throughout the entire season. Hardly is one out

of the way than another takes its place. Before the potatoes

are out of the ground, beet or l)roccoli is set between the

rows, etc. The whole island of Guernsey is dotted with

them ; here mere lean-tos against the sides of the buildings,

there more substantial structures in the fields, or again

rising tier upon tier up the steep hillsides. The grape crop,

of which the annual exportation from the island of Guernsey
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is over five hundred tons, valued at some two hundred thou-

sand doUars, and on which the inhal)itants chiefly relied for

an income, has now become a side issue, and is entirely

eclipsed l)y the immense quantities of potatoes, tomatoes,

peas, beans and c>arrots raised under these shelters. It was

not my good fortune to visit these glass-houses in the early

season; but in Xovember, on the island of Jersey, at Goose

Green, in a house some nine hundred feet long by forty-one or

two broad, I saw them ploughing down the centre while they

gathered tomatoes from the vines on either hand, and picked

the pendant bunches of grapes from the trellis work on the

sides. No more interest ing description ofthe vegetable houses

has been written than that by Prince Kropotkin, and you

will, I am sure, bear with me for a few moments if I quote

from his recent article on the " Possibilities of Agriculture."

"I saw three-fourths of an acre, covered with glass and

heated for three months in the spring, yielding about eight

t(ms of tomatoes and about two hundred pounds of beans as

a first crop in April and jNIay, to be folk)wed by two crops

more during the sunnner and autumn. Here one gardener

was employed, with two assistants ; a small amount of coke

was consumed ; and there was a gas engine for watering

})urposes, consuming one dollar's Avorth of gas every month.

I saw again, in cool greenhouses, pea })lants covering the

walls for the length of a quarter of a mile, which already

had yielded by the end of April thirty-two hundred pounds

of cx(iui.site peas, and were yet as full of pods as if not one

had l)een taken away. I saw potatoes dug from the soil in

April to the amount of five bushels to the twenty-one feet

s<juare, and so on. And yet, all that is eclipsed by the

immense vineries of Mr. Bashford in Jersey. They cover

thirteen acres, and from the outside these huge glass-houses

and chimneys look like a factory. But when you enter one

of the houses, nine hundred feet long and forty-six feet wide,

and your eye scans that world of green embellished by the

reddening grapes or tomatoes, you forget the ugliness of the

outside view. As to the results, I cannot better characterize

them than by quoting what Mr. W. Bear, the well-known

writer upon English agriculture, wrote after a visit to the

same establishment ; namely, that the money returns from
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these thirteen acres ' greatly exceed those of an ordinary

English farm of thirteen hundred acres.' The last year's

crojxs were twenty-five tons of grapes (which are cut from

]May till October, ranghig in price at wholesale from one

dollar a pound to eighteen cents), eighty tons of tomatoes,

thirty tons of potatoes, six tons of peas, and two tons of

l)eans, to say nothing of other subsidiary crops. On seeing

such results one miiilit imairine that all this must cost a

formida])le amount of money ; but not so. The cost of Mr.

Bashford's houses, most excellently well built, is only $2.34

per square yard (heating pipes not taken into account) ; and

all the work is done by thirty-six men only ; three men to

each acre of greenhouses seems to be a Guernsey average.

As for fuel, the consumption amounts to no more than one

thousand cart loads of coke and coal. Besides, one can see

in the Channel Isles all possible gradations, from the well-

constructed greenhouses just mentioned, to the simple shel-

ters made out of thin planks and glass, without artificial

heat, which cost only ten cents per square foot, and never-

theless allow of having the most surprising crops quite ready

for sale by the end of April. Altogether, the glass-house is

no more a luxury. It becomes the kitchen garden of the

market gardener."

One of the most noticeable features of these islands is the

appearance of thrift everywhere discernil)le. Everything

speaks of ease and prosperity; paupers there are none. The

poor are rarely seen. Roadside, garden and house alike

betoken comfort and sufficiency. Not only are the outskirts

of the town filled with substantial buildings, but the homes

of the farmers are solid granite structures, it may be with

cement floors instead of boards, the roofs thatched or tiled,

showing red ao;ainst the dark, rich backaTound of foliage,

but all comfortably, neatly furnished, the windows curtained

with caml)ric or lace, while outside they are bowered in

roses, jasmines or myrtles. There is a feeling of home, of

ownership, of pride in possession that strikes one at once

;

and who that has once enjoyed the simple, hearty hospitality

of those kindly people will ever forget it? The loaf of cake

proffered by the good housewife with a half apology perhaps

for it not being as light as it ought to be, the "Jersey
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wonder" (a species of doughnut) melting away in the

mouth before one fairly knows it is there, the pitcher of

cider or bottle of wine,— everything is freely offered, and

the guest made welcome to the best.. The exquisite neatness

which characterizes the house is just as plainly visible in its

out-door surroundings. The well-kept walks, the neat,

orderly barns and sheds, the gardens with their flowers and

fruit, and, above all, the trim, cleanly roads, all bespeak the

same care and thrift. Everything is turned to account ; the

droppings of the horses and cattle along the roads are care-

fully swept up and placed on the manure heap, the twigs

broken by the gales are picked up and put away for fuel,

and the leaves falling from the trees are gathered together

and carried away to enrich the land. Nothing is lost, and

the waste, except in questions of labor, is reduced to a

minimum. But the tools are heavy and clumsy, and to

this day most of the farmers work their ground with a

plough that has a wooden mold-board with an iron point,

the horses being hitched tandem.

The roads and lanes deserve special mention. The former

are well built, and as a general thing follow the windings of

the valleys, while branching from them in every direction

are an infinity of lanes, so narrow that at intervals bays are

constructed to allow teams to pass each other. No weeds

along the margins are to be seen, for both road and lane are

macadamized and bordered, sometimes by stone walls or

well-trimmed hedges, but oftener by earth banks, upon or

beside which are rows of trees. These high, earthen banks,

taking the place of fences, with trees growing on toji and

covered all over with the greenest and most luxuriant of

ivies, give to the lanes the appearance of trenches cut in the

soil, and this effect is heightened by the arching of the trees

overhead and the interlacing of their branches, which even

in midday cast a shade that is almost twilight ; and for miles

you ride along through these leafy bowers, sheltered from

the sun, protected from the wind, listening to the song of

birds, till at last the vista opens, and suddenly you see the

waves rolling madly in, and catch the thunders of the surf

upon the granite clifl's.

The question is often asked, To what do the Channel
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Islands owe their prosperity? Given an equable climate, a

fertile but not rich soil, and a skilful husbandry, and you

have the three prime requisites of success. That is true as

far as it goes, but there is still a tactor wanting to make the

explanation complete. Other writers have placed it in the

possession of a race of cattle popular throughout the world,

a climate which is perfection, and a ready market almost at

their very door. To these combined, I would add, "^
diffused iwoperty^ a diffused capital and a diffused intelli-

gence." The 19,000 acres of arable land of Jersey are

divided among 2,600 farmers; only six have forms of one

hundred acres ; some fifty or more own twenty acres, but

the great majority have small holdings from one-half acre to

five or six. Land does not often change hands. If inher-

ited, it cannot be devised by will, but must follow the line

of succession, the law requiring that at death every child

shall receive a part, the oldest son having the house in addi-

tion. The land laws thus discourage aggregation of prop-

erty, and favor its distribution among the members of the

family. Every man is at the same time a land owner, a cap-

italist and a laborer. To this " diifusion of property," and

to the universal thrift and industry naturally following such

diffusion, I attribute the general prosperity of the people.

It is natural that a man owning his little piece of land will

improve it to the utmost, and make it yield the largest income

possible. The man occupying temporarily another's land

will not lay out upon it any more than he can possibly help.

There results, then, from these small holdings, an intense

cultivation not possible on large estates.

How difterent the case in England may be seen from the

following figures : of the 36,000,000 acres comprising Eng-
land and Wales, 4,500 persons own 20,000,000; 288 hold

over 5,000,000; 52 hold over 9,000 acres apiece ; 204 hold

over 5,000 and 2,432 hold over 1,000. More than one-half

is owned by private individuals, holding 1,000 acres and

upward. In Scotland this aggregation of land by the few is

still more striking. Of its 19,000,000 acres, nine-tenths are

held by less than 1,700 persons, and one-half of the whole

of its area is held by 70 persons. The whole number of

land owners is 131,530, but of these 111,658 own less than
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an acre apiece. The largest estate is held by the Duke and

Duchess of Sutherland, and amounts to 1,326,000 acres.

With such a distribution of property, and with a poor law

costing thirty-five million dollars annually, what outlook is

there for the English farmer ? What hope of ever acquiring

possession of the little plot of land on which he works and

spends his days, or what motive to induce him to improve

property he cannot leave to his children ? A recent w^riter

puts it in a nutshell when he says :
*' In England the agri-

cultural laborers, with the lands about them all taken up and

so unsaleable, and with a poor law to provide for them under

all the calamities of life, whether brought about by mishap

or by their own wilful vice, have l)ut little motive, even if

they had the opportunity, for saving."

The Chaiemax. Unless you have some questions you

would like to ask the lecturer, the meeting will stand

adjourned until to-morrow morning.

Mr. Avery. I can verify what President Goodell said,

in regard to those large pears. In England, when I lived

there, it was customary among families giving large parties

to hire those pears from Covent Garden market to set on the

table for show. If anybody had attempted to buy them they

would have cost about a guinea,— that is, five dollars. I

have repeatedly seen them displayed in that way.

The Chairman. I would like to ask how they keep their

potatoes ?

President Goodell. They are not put into the cellar,

they are kept in the open air or in an open shed, so as to

allow a free circulation of the air.

Mr. Hale. I can say that I saw at the Georgia State

Fair in Macon pears weighing twenty-eight, thirty and a

half and thirty-two and a half ounces, grown in this year of

our Lord 1892 in the United States of America.

The Chairman. We will take your Avord for it, Mr. Hale.

President Goodell. I would like to ask Mr. Hale what

he has to say about Ww flavor of the pear to which he has

referred ?

Mr. Hale. It was not (juite so good as an old-fashioned

pumpkin.
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President Goodell. That is it. Now, these ehaumontel

pears are celebrated all over England for their flavor. They

are bought in preference to any other pear ; but it is the

large ones only that are bought ; the small ones, although

just as good in flavor, are thrown aside.

Mr. Vincent. I have raised a pear myself that weighed

twenty-eight ounces. That was the only pear on the tree.

But one of my neighbors raised one that weighed twenty-

eight ounces and another one that weighed thirty-two ounces.

They went all over the State to diflerent fairs.

The Chairman. I did some figuring while the lecturer

was talking, and I made out that each former on the island

of Jersey got pretty nearly $2,500 a year.

President Goodell. It must be somewhere in that

vicinity.

The Chairman. If that is so, those farmers do better than

we can in Massachusetts, on the average.

Question. Did you learn what the object was in putting

the seed potatoes in those open crates? Does it hasten the

maturity of the coming crop ?

President Goodell. I think it is not so much that as to

keep them from sprouting until the time when they want to

plant them. Just before they are going to plant, they move
them from those open, cool places into a warm place, and

sprout them. I suppose that is the reason ; I did not inquire.

Mr. . I have had a Jerseyman on my farm for

two years, and he has given me some information in regard

to that matter. They are packed in that way for the pur-

pose of sprouting. The main sprout comes from the end of

the potato, and when those potatoes are set the })rincipal

growth comes from that one sprout. It is very hardy and

early.

President Goodell. They never speak of "planting"

potatoes there, but they speak of " placing the sets." That

was the term that they used.

There is one thing I wanted to speak of which I forgot.

It is not a thing that I saw personally, but they told me of

it in two or three places. Instead of employing horse power,

they employ women and children in cultivating their potato

fields. After the potatoes are up a woman will be seen har-
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nessed to a small cultivator, with two straps over her shoul-

ders, dragging it, and a child or a woman behind guiding it.

After they have gone through the rows the}^ set to work
with their small iron ploughs and work-in between. They
are interested in making the form pay, and ever}' man,

woman and child goes into the field and Avorks.

Question. AVhat is the quality of the fertilizers used on

the island of Jersey ?

President Goodell. Thirty thousand loads of sea wrack,

besides large quantities of artificial fertilizers. They spoke

of it as guano mostly. They also use the manure that they

get from their cattle.

If you have no objection, I would like to give you a

little idea with reference to the local flora of the islands.

On those islands there are nine hundred and seventy-four

different species of flowering plants, ranging clear into the

tropical varieties. There are sixty different varieties of

trees and shrubs. There are more than one hundred dif-

erent varieties of grasses. There are over four hundred

lichens. One of the very interestinir thino-s about those

islands is that the rocks on those j^ortions of the islands

fronting the south and west are very heavily covered

with lichens, so much so as to hide the color of the rocks

entirely. As you approach the land from certain directions

the rocks, instead of naked granite, are covered by the

lichens, which give them a beautiful appearance. There are

over seventy-five different kinds of mushrooms that grow

there on the islands.

Secretary Sessions. There is one fact that perhaps will

give us a better idea of the comparative fertility of the soil

there than we can get in any other way, and it is this. We
have in ^Massachusetts several single towns of a larger acre-

age than either one of those islands, and if any one of those

towns should yield the amount of productions of which the

lecturer has given us a list, it Avould be considered some-

thing marvellous.

Adjourned to ^\'((ln(!sday, December 7, at D.^O.
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SECOND DAY.

The meeting was called to order soon after ten o'clock by
Secretaiy Sessions, who said : The committee of arrange-

ments have asked Mr. F. H. Appleton to preside this

morning. He is well known to you all, and does not need

an introduction. I will leave the matter in your hands and

Mr. Appleton's.

Mr. Appleton. Mr. Secretary and fellow-members of

the Board of Agriculture, I hardly need assure you that it

is a pleasure for me to be called upon to preside at a meet-

ing of this Board, in which I take so much personal interest,

at any time ; but it is an especial pleasure to me to preside

over a meeting in this locality, which has so much natural

beauty and attractiveness about it. I take pleasure in intro-

ducing to you a gentleman who is familiar to you for his

energetic efforts for the good of this Board,— Mr. Bowker
of Boston.
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THE HAKYEST OF THE SEA,

OR

THE RELATION OF THE FISHERIES TO AGRICULTURE.

BY MR. W. H. BOWKER.

The harvest of the sea is ahiiost limitless. To consider

the subject in its broadest relations would require the knowl-

edge of a naturalist and the experience of a practical fisher-

man. As I am neither, I shall confine myself chiefly to one

phase of the subject ; namely, the harvest of the sea in its

relations to agriculture, touching briefly ui)on the food-fish

industry by way of introduction. Although we are not as a

nation a fish-eating people, yet we are consuming each year

larger quantities of the products of the sea. Furthermore,

if our new methods of catchino; fish can be encouraged and

fostered by proper legislation, and the methods of transport-

ing it im})roved so that it can reach the remotest points

quickly and in a fresh state, it will become, as it is in Great

Britain, the cheapest animal food, and will l)e consumed in

enormous quantities. As it is, the amount of fish which is

harvested as food and shipped to all parts of the country

reaches immense i)roportions.

The FooD-Fisii Harvest.

It is estimated by ]Mr. Frederick F. Dimick, Secretary of

the Boston Fish Bureau, that " in the year 1891, 74,289,452

pounds of fish, mostly fresh fish, ecjual in A^alue to $l,()o(3,-

258, were received in Boston from the fishing fleet." This is

equal to 37,000 tons annually, or over 100 tons of fresh fish

daily, received in the Boston market. Boston is also a dis-

tributing point for salt fish ; and Mr. Dimick estimates that

in 1891 about 30,000,000 j)ouu(ls of salt fish, valued at
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$1,500,000, were distributed. At Gloucester the receipts of

fish during 1891 were 93,817,795 pounds, mostly salt fish,

valued at $2,666,171. It is estimated that the fishing-ports

of Boston, Gloucester and Providence handle daily at least

300 tons of fresh and salt fish.

According to the United States Fish Commissioners' Re-

port for 1888, the total value of the fish harvest, including

oysters, shell-fish, menhaden, and all other kinds used for

food, oil or fertilizers, was $11,000,000 in New England,

and $34,000,000 for the whole United States ; while there

were 6,000 vessels and 137,000 men engaged in reaping

the harvest.

As an illustration of the harvest of the sea, Mr. Spencer

Walpole, for a long time one of Her Majesty's Fish In-

spectors of England, states that "in 1880 there were

130,000 tons of fish brought to the London market, while

in 1889 there were 193,000 tons, or over 500 tons daily,

which is equal in weight to a drove of 1,000 oxen."

Whenever we get to talking about fish, whether caught

in the country brook or in the great sea, the figures are

always so fabulous that they pass beyond comprehension

and usually beyond belief ; but those which I have already

given you I have taken from oflicial sources, and, to prepare

you for future fish stories, I will state, at the outset, that I

shall always give my authority.

History of the Use of Fish ox Land.

The interest of the agriculturist in the fishing industry is

not, however, in the food fish of the sea, of which he con-

sumes comparatively little, but in the kinds of fish which

will furnish him with oil to be used in painting his buildings,

and with plant food by which he can restore the exhausted

fertility of his land, more or less of which has been poured

into the sea throui2:h the sewers of the great cities.

The Indians first taught the Americans how to recover

from the sea the fertility which has been lost to it. Pro-

fessor Trumbull tells us that the Indian names of Brevoortia,

"menhaden" and " poghaden," mean "fertilizer," that which

manures ; and that the Indians were accustomed to employ

this species, with others of the herring tribe, mostly the
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alewife, in enriching their corn fields. Thomas Morton

wrote, in 1632, of Virginia:—
" There is a fish (by some called shadcls, by some allizes) that

at the Spring of the yeare passe up the rivers to spawn in the ponds,

& are taken in such multitudes in every river that hath a pond at

the end that the inhabitants doung their grounds with them. You

may see in one township a hundred acres together, set with these

fish, every acre taking 1,000 of them, & an acre thus dressed will

produce and yeald as much corne as three acres without fish."

This passage is very interesting, as showing the use of

menhaden as a source of fertility in Virginia two hundred

and sixty years ago.

In Governor Bradford's '
' History of Plimoth Plantation

"

an account is given of the early agricultural experience of

the Plymouth colonists. In April, 1621, at the close of

the first long, dreary winter, he wrote :
—

"They (as many as were able) began to plant their corne, in

which service Squauto (an Indian) stood them in great stead, show-

ing them both ye manner how to set it and after, how to dress and

tend it. Also he tould them excepte they got fish & set it with (in

these old grounds) it would come to nothing, and showed them yt

in ye middle of April they should have store enough come up ye

brooke by which they begane to build, and taught them how to

take it."

In George Mourt's "Journal of the Plimoth Colony,"

London, 1622, this passage is found :
—

" We set this spring some twenty acres of Indian corn and set

some six acres of barley and pease and according to the manner of

Indians, we manured our grounds with herring or rather shads,

which we have in great abundance and take with great ease at our

doors. Our corn did prove well and God be praised."

Again, in the Plymouth Colony records for 1633 we find

that at the General Court held the 28th of October, " in the

ninth year of the reign of our Sovereign Lord Charles, by

the Grace of God, King of England," etc., this order was

passed :
—

" That whereas God, by His Providence has caused the fish called

alewives or herring in the midst of the place appointed for the



No. 4.] THE HARVEST OF THE SEA. 123

Town of Plymouth, and that the land thereabout hath been worn

out to the damage of those that inherit the same, that therefore the

said alewives, herring, or shad commonly used in the setting of

corn, be appropriated to such as do or shall inhabit the said Town
of Plymouth"

In 1639, however, all were forbidden after the 20th of May
to employ any cod or bass for manuring the ground ; but the

Act provided that it should be lawful to use the heads and offal,

showing that it had come to be considered a waste of human
food to use such fish on the land, except the refuse parts.

In 1652, Edward Johnson, author of " The Wonder-
working Providence of Zion's Savior in New Ens^land,"

wrote :
—

" But the Lord is pleased to provide for them [the colonists]

gi'eat store of fish in the springtime, especially alewives, about the

bignesse of herring. Many thousand of these they use to put under

their Indian corn, which they plant in hills five foot assunder, and

assuredly, when the Lord created this corne, He had a special eye

to supply these, His people's wants with it, for ordinarily five or

six grains doth produce six hundred."

In the town records of Ipswich, Mass., May 11, 1644, is

found the following order, which illustrates in a comical

way the custom of using fish for manure in these early

days :
—

"It is ordered that all doggs for the space of three weeks after

the publishing hereof, shall have one legg tyed up, and if such a

dogg shall break loose and be found doing any harm, the owner of

the dogg shall pay damage. If a man refuses to tye up his dogg's

legg and hee bee found scrapeing up fish in the corn field, the owner

thereof shall pay twelve pence damage beside whatever damage
the dogg does. But if any fish their house lotts, and receive dam-
age by doggs, the owners of those house lotts shall bear the damage
themselves."

The Nitrogen Question.

Passing through the records to the present time, we find

that menhaden and other kinds of fish have been cauoht in

a greater or less quantity for the enrichment of the soil.

We have learned, however, in later times, through the

efforts of the chemist, that these fish are a source of plant
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food because they contain nitrogen and phosphoric acid,—
two important elements in the building up of plants. This

nitroo-en which we obtain from fish is termed orsranic nitro-

gen, because it was at one time a part of a living organism.

It is, however, no better organic nitrogen than is found in

many other organic substances, especially dried blood and

meat, now obtained from hundreds of slaughter-houses

throughout the country, which used to go to waste, or be

fed to pigs and converted by them into pork that it is no

wonder the Jews refused. The nitrogen obtained from fish

is probably not equal as an active agent to many of the

chemical salts, such as sulphate of ammonia and nitrate of

soda, but nevertheless it is a most valuable, and I might

say almost indispensable, source of fertility; and, from an

economic stand-point, not only should every pound of refuse

fish be utilized, as it is to-day, but in my judgment every

fish that can be got out of the sea should be taken, whether

it be by line, trap, beam-trawl or purse-seine, for the reason

that the world wants cheap food, both for plants and for

mankind.

While we now utilize all the refuse from the large fisheries

upon the Atlantic and Pacific coasts, such as fish skins, fish

heads and fish oftal, which is dried and i)repared for agricult-

ural uses,— and it amounts to thousands of tons yearly,—
yet the great source of plant food in the sea is the menhaden,

a most abundant species, which swim along our shores in

immense schools from Florida to Maine. As we shall see,

they appear to be the scavengers of the sea, and a means, it

would seem, of restoring in some measure the fertilit}' that

has been squandered by a wasteful huslmndry.

Touching the food of the menhaden, Prof. Brown Goode,

the head of the Smithsonian Institute, in his admirable paper

on the " Biography of the Menhaden," to which I am indel)ted

for much information and many interesting quotations, writes

as follows :
—

"The nature of the food of the menhaden has been closely

studied. Hundreds of specimens have been dissected, and every

stomach examined by me has been found full of dark, greouish-

brown mud or silt, such as occurs near the mouth of rivers and on

the bottom of still bays and estuaries. . . . The plain inference
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from these facts, taken in connection with the habits of menhaden,

seems to be that their food consists in large part of sediment, con-

taining much organic matter, which gathers upon the bottom of

still, pi'otected bays, and also the vegetation that occurs in such

localities."

Professor Goode further says :
—

" In the economy of nature certain orders of terrestrial animals

feed entirely upon vegetable substances, seem intended for one

purpose,— to elaborate simple materials into the nitrogenous tissues

necessary for the food of other animals, which are wholly or in part

carnivorous in their diet ; so the menhaden, feeding upon other-

wise unutilized organic matter, is pre-eminently a meat-producing

agent."

]\lr. Spencer Walpole of England states, in regard to this

point, that " the waste mass of decaying animal and vegeta-

ble matter which is pouring into the sea practically increases

the infusorial life on which the smaller fish feed, and thus

enables each estuary to support greater numbers of fish."

If it is the habit of the menhaden to spawn in deep waters,

or warmer waters, as appears to be the case, and then in the

spring of the year to migrate to our shores to feed upon the

deposits of sewage or the lower orders of life produced by

sewage, it would seem almost imperative, and a part of our

public economy, to allow these fish to be caught, as a source of

the much-needed nitrogen so essential to profitable farming.

The Chemistry of the Subject.

The chemist tells us that a plant will not grow without a

supply of nitrogen, phosphoric acid and potash, as well as

many other ingredients. We know from experience that

most of our soils, especially in the Eastern and Middle

States, have been exhausted in a great measure of these

important elements of plant nutrition, particularly of nitro-

gen, and that, if we would obtain profitable crops, we must

return these elements in some form or other.

The chemist also tells us that the menhaden pomace, after

the oil and most of the moisture are pressed out and it has

been sun-dried like hay, contains from 8 to 10 per cent of

nitrogen and from 7 to 8 per cent of phosphoric acid ; that

is, a ton of menhaden contains 160 pounds of nitrogen and
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140 pounds of phosphoric acid, or 300 pounds of actual

plant food, which is worth in the form of fine-ground scraps

at least thirty-five dollars.

Following out this line of calculation, let us see how much
available plant food has been taken from the sea for the past

two decades, or practically before prohibitory legislation was

enacted by several of the Atlantic States. The only reliable

data that we have extend back for eighteen years, or since

the organization of the Menhaden Oil and Guano Associa-

tion, which is composed of fifty-three concerns, and which

employs one hundred and twenty-seven steam and sail ves-

sels. These data, which are taken from the records of this..

Association, are condensed in the following table :
—

TABLE
Showing Amount of Plant Food taken from the Sea m Eighteen Years.
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The Economic Question.

We find by the foregoing table that sufficient plant food

(excepting potash) was taken from the sea in eighteen years

for

700,000,000 bushels of potatoes, or

160,000,000 bushels of corn, or

108,000,000 bushels of wheat, or

5,000,000 tons of hay,

with phosphoric acid to spare in each case.

An examination of the Association Records shows that the

largest amount of plant food obtained from the sea was in

1884, when there were taken from our Atlantic waters nearly

69,000 tons of fish yielding over 10,000,000 pounds of nitro-

gen and 9,000,000 pounds of phosphoric acid ; or enough

nitrogen and phosphoric acid to fertilize fully

200,000 acres of corn of 50 bushels each, or

500,000 aci-es of potatoes of 100 bushels each,

with phosphoric acid to spare in each case.

According to the AVashinofton authorities, we cultivated

in New England in 1891 250,252 acres of corn, which

yielded 9,284,000 bushels. A further calculation shows

that in one year we took out of the sea sufiicient plant

food, excepting potash, to fertilize nearly all the corn

grown in New England for 1891.

To put it in another way, enough nitrogen, the most costly

part of a fertilizer, was taken from the sea in 1884 to furnish

the nitrogen for all the fertilizers sold that year in the New
England and Middle States, — fully 200,000 tons.

scrap reported bj' the Menhaden Association is 353,911 tons; amount of acid scrap,

537,432 tons; total, 891,343 tons.

The dry scrap was estimated at 8 per cent of nitrogen and 7 per cent of phosphoric

acid, although the average of a mmiber of tests showed nearlj' half a per cent higher

in each case. The acid scrap was figured at 6 per cent of nitrogen and 4 per cent of

phosphoric acid, and the calculation was made at 16 cents per pound for the nitrogen

and 7 cents per pound for the phosplioric acid, no allowance for the reverted phos-

phoric acid in the acid scrap. It is claimed by some that these figures are too high,

but, since the record covers eighteen j'ears, it would have been fair to take the

average price for that time, which, according to the reports of the inspector of

fertilizers of Massachusetts, averaged, in the case of nitrogen, 20^ cents per pound.

The question turns, however, not so much upon the commercial value of the plant

food as upon how far it will go in raising crops, as will be seen iu the discussion of

the economic question, pages 127 and 128.
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The entire catch of the eighteen years, as you see by

the table, amounts to over 1,000,000 tons, which yielded

134,000 tons of nitrogen and phosphoric acid, worth in

round numbers $30,000,000 for manurial purposes alone.

Supposing that all the nitrogen and phosphoric acid

required fen* the following-named crops is drawn entirely

from this source, we find that the catch of menhaden and

the waste fish from other sources for the past eighteen years

Avould yield vnoi'e phosphoric acid than is required and suffi-

cient nitrogen for

3,200,000 acres of corn of 50 bushels each, or

7,000,000 acres of potatoes of 100 bushels each.

Need we go further to show the importance of the harvest

of the sea in its economic relation to airriculture and to the

nation ? Is not every State in the Union, whether it borders

on the Atlantic Ocean or lies a thousand miles inland, inter-

ested in this harvest?

Since the menhaden are such a valuable and abundant

source of plant food, and evidently designed by nature in

some part to restore fertility, why should our fishermen not

be allowed to take them from the sea, provided it can be

done without injuring any other industry? This, then, is

the problem.

The Menhaden and Blue-eish.

You will notice by the table that the catch of menhaden

has fallen off each year from 1884. This year it will not

be over 15,000 tons of dry scrap. The falling off immedi-

ately after 1884 was partly due to the fact that the fish did

not come to our waters ; but since 1888, either because the

waters have been warmer or the vegetation better, menhaden

iiave come in greater numbers, some years in enormous

bodies
;
yet, owing to the location ofthe fish and to injudicious

legislation, our fishermen have not been able to take them.

The injudicious legislation to which I refer is the result

of a feeling that the taking of menhaden in a wholesale way,

by the new and im[)roved methods, is rol)l)ing the food fish,

especially the blue-fish, of their sustenance ; also that the

spawn of the food fish is destroyed, and the fish themselves,
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includins: the menhaden, are driven away ; in a word, that

the ncNV and improved methods are especially harmful to

the food-fish industry.

But what is the evidence ? Menhaden are without doubt

food for the predaceous fish of the sea, such as sharks, devil-

fish, black-fish, whales, porpoises and blue-fish. It is also

undoubtedly true that the blue-fish eat menhaden to some

extent ; but, on the other hand, to what extent, may I ask,

do men eat blue-fish ? They are the game fish of the sea,

and most of them are taken by line fishermen and sports-

men ; but they no more constitute the food of the human
race than does the wild ijame of our forests. Besides, the

blue-fish are far more destructive of other fish than they are

valuable as food. Touching this point, Professor Goode
says :

—

"The blue-fish are the most destructive enemies of the men-

haden. These corsairs of the sea, as they are sometimes called,

not content with what they eat, whicli is itself an enormous quan-

tity, go through tlie schools, cutting and tearing the living fish as

they go, and leaving in tlieir wake the mangled fragments. Traces

of their carnage remain for weeks in the great slicks of oil so com-

monly seen on smooth water in summer."

Professor Baird, in his well-known and often-quoted

estimate of food fish annually consumed or destroyed by

the blue-fish, states that probably ten billions of fish, or

25,000,000 pounds daily, are consumed or destroyed on

the Atlantic coast.

" Such calculations," says Professor Goode, " are only approxi-

mations. . . . But, applying similar methods of calculation to the

menhaden, I estimate the total number destroyed annually on our

coast by predaceous animals at a million million of millions, in

comparison with which the quantity taken by man yearly sinks

into insignificance."o

Capt. Daniel Church, who has been a fisherman all his

life, and probably the greatest fisherman in the country, at

a hearing in Washington last spring, when asked if the

menhaden were not the food of the blue-fish, replied that

blue-fish did not feed upon menhaden to any extent, and
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he would stake his reputation as a fisherman on that propo-

sition. When asked 1)y ]\lr. Sherman Hoar if mackerel did

not eat menhaden, he re})Iied that " a mackerel could eat a

menhaden al)out as avcU as a cow could eat a pig."

But admitting, if you please, that the menhaden are the

food of the blue-fish, shall we then allow the menhaden

industry to be wiped out in order that a few gamesters

and line fishermen may have the opportunity of catching a

few thousand blue-fish, more or less, during the summer
months?

A gentleman who stands high as an expert in this line,

but whose name I am not at liberty to use because of his

ofiicial position, said to me last winter that he had about

come to the conclusion that it would be a blessing to the

food-fish industry to have the menhaden removed from

our waters when they appear in such enormous schools.

" For," he said, " as these menhaden come in, they are fol-

lowed by the blue-fish ; when slaughter begins, the other food

fish taking to the woods, as it were."

The History of Net-fishing.

It is claimed that fishing by net and the newer methods

is not only exhausting the supply of fish but is destroying

the spawn ; but let us consider it in the light of history and

modern research.

Fishing by net is as old as history. More than eighteen

hundred years ago, —

"Jesus, walking by the sea of Galilee, saw two brethren,

Simon, called Peter, and Andrew his brother, casting a net into

the sea ; for they were fishers. And he saith unto them. Follow

me, and I will make you fishers of men. And they straightway

left their nets and followed him. And going on fi'om thence, he

saw other two brethren, James the son of Zebedee, and John his

brother, in a ship with Zebedee their father, mending their nets
;

and he called them. And they immediately left the ship and their

father, and followed him."

Isaiah speaks of the spreading of " nets on the water

and in Habakkuk, six hundred years before Christ, we find
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this reference to fishing with drags and nets (chapter i, verses

•15 and 16) :
—

"They take up all of them with the angle, they catch them in

their net, and gather them in their drag ; therefore they rejoice

and are glad.

" Therefoi'e they sacrifice unto their net, and burn incense unto

their drag ; because by them their portion is fat, and their meat

plenteous."

M. de Caux, a competent French authority, believes tliat

the drag spoken of by Habakkuk is nothing more nor less

than a beam-trawl.

In Op})ian's Halieuticks, Book IH., written seventeen

hundred years ago, we find the following graphic descrip-

tion of the different methods of fishing employed then,

which aptly pictures the methods of to-day :
—

" By those who curious have their Art defin'd,

Four Soils of Fishers are distinct assigned.

I'he first in Hooks delight ; here some jjrepare

The Angle's taper Length, and twisted Hair

;

Others the tougher Threads of Flax entwine.

But firmer Hands sustain the Sturdy Line.

A third prevails by more compendious Ways,

While num'rous Hooks one common Line displays.

The next with Nets wide-wasting skim the Seas,

But different Forms, with ditf'rent Prosjiects please.

Some hurl the leaded Casting-Net around,

And drag: the Circle less'nino- from the Ground.

The wide extended Seine and Trammel sweep

The shelving Beach, the Drag-Net skims the Deep.

The Hoop-Nefs conick Lab'rinth plies the Shore,

Heave-Nets the Fishes oozy Beds explore.

A thousand Names a Fisher might rehearse

That shun intractable the smoother Verse." . . .

From the English translation by Diaper, Oxford, 1 122.

John Bunyan wrote, fifteen hundred years later :
—

" You see the ways the fisherman doth take,

To catch the fish what engines doth he make

!

Beholdeth how he engageth his wits

;

Also his snares, lines, angles, hooks and nets."

There is nothing new under the sun, and it is quite possible

that our " new and improved methods " are only the old meth-
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ods revived. However, we have to-day the steamboat with its

purse-seines, and also the large fishing-vessel with its beam-

trawl,— a recent importation from Europe, the first vessel

of the kind having been built the past year at Essex in this

State. By these new and improved methods both food and

fertilizer fish can be taken from the sea in much larger quan-

tities and much more cheaply than ever before ; and they will

come into general use if they are encouraged, rather than

hampered by unwise legislation.

The DESTRucTioisr of Spawn.

As to the destruction of the spawn of food fish by the

newer methods of fishing, which is so much feared. Professor

Huxley of England, who served for three years on the Fish

Commission, gives this testimony :
—

"That the supposed spawn brought up by the trawls turned out

to be nothing hut gelatiyious inhabitants of the sea, which had just

as much to do with fisli as cocks and hens had to do with Jumbo.

Such fish as haddock and cod do not lay their eggs at the sea bot-

tom, but they float at the top . . . [and vivify there.] . . . Since

1866 tliere has been abundant evidence to prove that, while trawl-

ers have gone on steadily increasing, there has been no diminu-

tion in the number of cod, haddock and whiting caught." *

Mr. Huxley further states, that, "were trawl fishing

stopped, it would no longer be a case of high prices, but

that ninety-nine out of a hundred in England would hardly

be able to afford fish at all, herrings and a few other fish

caught in the old way excepted." *

Injudicious Legislation.

On Dec. 0, 1885, a bill was introduced into the United

States Senate, the first and second sections of which read as

follows :
—

"It shall not be lawful for any person or persons, by day or

night, to put, place, haul, draw or in any manner use any purse-

net, pound, fyke, weir or other appliance for the capture of mcn-

* " Fisheries of the World," by F. Whymper, London.
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haden fish upon the high seas within three miles of the Atlantic

coast . . . to be manufactured into oil or into fish guano or other

fertilizer material ; and that any person convicted of such a crime

shall be liable to a penalty of one thousand dollars, of which one-

fourth shall go to the informer."

Can we believe, with all the history of the fishing busi-

ness before us, and knowing that nets and seines were

used in ancient times and are still used in all civilized coun-

tries, that such a bill would be introduced in our National

Legislature? I am glad to say, however, that it was de-

feated. Yet, strange to say, Maine, New York and New
Jersey had previously or have since enacted a law similar

to that proposed in Congress ; while Massachusetts in 1886

prohibited by statute the taking of any kind of fish by drag-

net, purse-seine, etc., in Buzzard's Bay.

You will naturally ask why Massachusetts restricts her

legislation to Buzzard's Bay. It is claimed that Buzzard's

Bay is the home of the blue-fish ; but I am informed that

this is incorrect,— they may come there and they may not.

But this bay is surrounded by summer residents, many of

whom go there for the sport of catching the gamy blue-fish.

It happens that the seiners of the menhaden who have the

new and improved methods are mostly citizens of Rhode

Island, Connecticut and New York, and they formerly went

there with their improved appliances, and scooped up the

menhaden in enormous quantities, leaving, however, the

food fish alone, often not getting enough in their nets to

supply their crews with fish.

The line fishermen, prompted by the sportsmen and the

summer residents, feeling that these foreigners were robbing

the blue-fish of their food, and perhaps driving them away,

came to our Legislature and secured the passage of the Act

of 1886, in order, as they claimed, to protect the food-fish

industry, but in reality to protect their own sport. They

were successful because it happened that both the mackerel

and the menhaden catch had fallen off very materially

from that of 1884 ; and they used the argument that these

foreigners, with their improved appliances, had scooped up

all the fish in the sea, or else had driven them to other

waters ; whereas the fact was, as it appears now, that the
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season of 1885 was not favorable to the comino: of lisli into

these waters, and that the so-called "rapacity" of these

foreign fishermen had really no influence on the short catch

in the years previous to the passage of this law. But mean-

time the sportsman has been protected in his so-called

rights ; while the farmer, who has as much right to the fish

in the sea as the man who lives along the shore, has been

left out in the cold.

The Lapham Bill.

To overcome the State regulations, there was introduced

last winter in Congress, by the menhaden and mackerel fish-

ermen, a bill known as the " Lapham Bill," to abrogate the

State laws, and permit fishing by citizens of the United

States in the bays and inlets along our coast by the newer

and improved methods, wdiether for food fish or menhaden.

This bill had the support of nearly all the wholesale fisher-

men along our Atlantic coast, including the food fishermen

of Gloucester, Boston, Providence, Tiverton, New York

City and ports on the New Jersey coast.

This bill created a tempest. State rights were involved.

Virginia and Massachusetts joined issues. Our Massachu-

setts Legislature was pretty closely divided ; but finally it

decided to oppose the passage of the law on constitutional

grounds.

The following curious and contradictory memorial in oppo-

sition to the Lapham Bill was sent to the Massachusetts

Legislature l)y the selectmen of the towns bordering on

Buzzard's Bay :
—

"The natural result of seining, even in the 02)en sea, is extinc-

tion. It may be said 'population has increased,' but notice the

wonderful fertility of tlie lish. Hand-line fishing never did and

never can destroy the fislicries.

" If comity, decency and fair play were eliminated from the mat-

ter, and only the basis of selfishness left, it would still be to the

interest of the inland towns to preserve the fisheries of Buzzard's

Bay as a source of food supply.

" In other words, tlie same senseless rapacity of man which has

exterminated our buffalo, which has destroyed the whale fishery,

which is aiming to ruin the fur-seal fishery of Alaska, and which
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would, if unchecked by legislation, kill all Massachusetts game in

a few years, has found even the apparently inexhaustible fertility

of the ocean unable to resist the assaults of netting." (From the

"Boston Herald.")

The Extinctiox of Fish.

It will be noticed in the first paragraph tliat the memorial

speaks of the wonderful fertility of fish, while in the last

paragraph it compares the extermination of fish to the

extermination of the buflalo and the whale, overlookino-

the fact that there is really no comparison between the

two. The bufialo, the whale and the seal belong to the

family of mammals, which reproduces itself, like the cow,

once a year ; Avhile the fecundity of fish is beyond com-

prehension.

The cod's roe, for example, has been occasionally known

to be half the o-ross weis-ht of the fish itself: it is even stated

that a female cod has been caught with upwards of 8,000,000

eggs. Aljout this statement there is probably a certain pro-

portion of guesswork ; it is at least a little fishy. The roe

of a sturgeon, how^ever, when partially dried, will yield sev-

eral hundred pounds of caviar.

According to Colonel McDonald, our present Fish Com-
missioner, the menhaden, although not much larger than the

herring, is said to have five times as many eggs. "The
herring has about 35,000 ; and a menhaden taken in Narra-

gansett Bay Nov. 1, 1879, contained at least 150,000 eggs."

To compare the extinction of fish with the extinction of

the buffalo is like comparing the sun to the tallow candle.

Where there is one buffiilo or one deer born and which can

be located, there are millions upon millions of fish hatched

each year, wdiich inhabit the unfathomable waters that com-

prise three-fourths of the globe. The selectmen around

Buzzard's Bay might as well think of pumping the ocean dry

as of exhausting it of its fish by any means which man can

employ.

Oppian wrote, in the second century :—

" Yearly their Eggs the pregnant Females lay,

One annual Birth restores the A'ast Decay."
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Conclusions of the English Commissioners.

The English, however, have been over this ground pretty

thoroughly. Fearing that the improved methods might

exhaust the fish along their coast, the British government

appointed a commission to investigate the matter.

This commission, composed of James Caird, Prof. T. H.

Huxley and Geo. Shaw Lefevre, was appointed in 1863 by

the Queenj to inquire into the following points :
—

1

.

Whether the supply of fish from the sea-fisheries is increas-

ing, stationary, or diminishing.

2. "Whether any of the methods of catching fish in use in such

fisheries involve a wasteful destruction of fish or spawn ; and, if

so, whether it is probable that any legislative restriction upon such

method of fishing would result in an incx'ease of the supply of fish.

3. Whether any existing legislative restrictions operate injuri-

ously upon any of such fisheries.

After three years of careful research, the commission

reported as follows :
—

In conclusion, we are clearly of opinion :
—

1. That fishing by the use of the beam-trawl is the source of by

far the greatest and most progressive supply of fish, other than

herring, to the principal markets of this country ; that certain

descriptions of fish, such as soles and pLaice, could not be largely

supplied by any other mode of fishing ; that it engages the largest

capital, employs the most numerous body of hardy fishermen, is

the least under the control of the weather, and obtains the greatest

returns of fish for the labor and capital employed.

2. That there is no reason to believe that trawling in the open

sea destroys the spawn of fisli.

3. That trawling in the open sea involves the capture of a cer-

tain very variable proportion of small fish, which is wasted or not,

according to circumstances.

4. That there is no evidence to show that trawling has perma-

nently diminished the supply of fish from any trawling ground, but

that there is proof to the contrary.

5. That trawling in the open sea has not interfered with the

supply of fish from line nshermcn ; unless it be by catcliing, in a

more expeditious and regular manner, fish which the line fishermen

might have taken.
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6. That trawling in the open sea is not shown to be a waste-

fully destructive mode of fishing, but the contrary.

7. That any legislative restriction upon trawling in the open

sea would result in a very great decrease in the supply of fish.

The Scarcity of Fish.

This talk about the scarcity of fish is not new. It has

been ooino- on from time immemorial.

Mr. Spencer Walpole reminds us of the good Bishop of

St. David's, who was burned at Carmarthen for heresy in the

reign of Mary., and who affirmed the opinion that the scarc-

ity of herrings in his time was due to the covetousness of

fishers, who in time of plenty took so many that they

destroyed the breeders. This was three hundred and thirty

years ago, and it is doubtful whether more than one herring

was taken then for every ten thousand now.

Another bishop, at the commencement of the last cen-

tury, strongly impressed with the approaching destruction

of the herring fishery, directed a special prayer to be ofiered

in every church of his diocese for its restoration and con-

tinuance. This prayer is still read every Sunday in the

Isle of Man.

Again and again since that time the same cry has been

raised. " In the year," says Mr. Walpole, " that our queen

ascended the throne, I found a petition which had been pre-

sented to Parliament, that the fishermen of Ireland, Scotland

and Holland had found out the breeding-places of the herring,

and that since the discovery was made the fish throughout

the west and north of Scotland had annually decreased. . . .

It is a striking fact, that, at the very time this petition was

presented, the herring fishery was increasing year by year,

and its yield now is more than four times what it was at

that time."

It reminds one of the prophecy which we now occasionally

hear, and which was frequently heard by our ancestors, that

the world was certainly to end within the next hundred years.

After alluding to the recent scarcity of soles, in 1882,

Mr. AValpole tells the story of a fisherman who forty-five

years ago landed at Scar])orough with a single pair of soles,

which he displayed on the pier, solemnly shaking his head
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and stating to the bystanders, " These are the last two soles

in the JSforth Sea

;

" but it is needless to add that millions

more have been caught since.

The Government Fish Inspectors of England for 1878

estimated that the increase of herring in one season, if

none were destroyed, is sufficient to make a solid wall al)out

two hundred feet ])road and one hundred feet hiah, reachino;

around the greatest circumference of the earth. This is

the biggest fish story I ever heard, but you will find the

Avhole mathematical calculation in an Enolish Government

Blue Book on Fisheries.

After this playful i)onderosity on the })art of the English

Fish Commissioners, we find them seriously stating that, so

far from the stock of fish decreasing, " tlte supply of Jish

taken, on the ivhole, is at least as great as it ever has been"

Colonel McDonald, when questioned last May by Senator

Stockbridge of Michigan upon this su1)ject, stated that on

the coast of Norway the herring fishery had been prosecuted

during a period of fully one thousand years, and quoted

Professor Huxley as stating that "it is safe to say that,

scattered thr(jui>h the North Sea and the Atlantic at one and

the same time, there must l)e scores of shoals of fish, any

one of which would go a long way towards the whole

of man's consumption of this fish." Colonel McDonald

remarks: " Calculating upon this basis, and there is none

better, the herring fishery of northern Europe has prol)ably

yielded during the past four hundred years about twelve

hundred billions of fish;" and he adds, "There is no evi-

dence that the herring has been diminished as a result of the

fishery."

The Migration of Fish.

Touchino: the cominir and <ioing of the menhaden, Colonel

McDonald says: "The most i)otent infiucnce upon their

migration is believed to be the temi)oraturc. The schools

arrive when the surface tcm})erature of the water rises to

above 51°, and then depart any time when the temperature

falls below this point."

Speaking of the migration of fish, Mr. Whymper, a com-

petent English authority, writes : -—
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" We all know the enormous influence which a warm or cold year

has on the production of insects and on vegetable life. Precisely

the same thing occurs in the sea, and the minute forms of life on

which fish feed are very sensitive to the cold or warmth of any

particular j^ear. When there is a scarcity of this form of life, the

fish are obliged to scatter in search of food, and are not together

to be easily caught by the net fishermen ; but the great safeguard

asrainst the exhaustion of the fish harvest is found in their wonder-

ful productive power."

The Hon. Mr. Atwood, member of the Massachusetts

Senate from the Cape District in 1878, stated that he had

been engaged in the fishing business for fifty-one years,

and that there was no accounting for the coming and going

of fish. He says :
—

"About 1840 there appeared on our coast south of Cape Cod

large quantities of shad, and fishermen from Massachusetts, Con-

necticut and Rhode Island engaged in this fishery a'nd found it

profitable. In 1842 an act was passed by the Legislature to pre-

vent fishermen from other States fishing for shad within our waters.

I myself engaged in this fishery, but we found there was no need

of the passage of such an act, as the shad appeared in small num-

bers, so that not enough were caught to pay expenses. What was

the cause of their coming, what was the cause of their going?"

There have also been great changes in the coming and

going of our common mackerel. While in some years they

come to us in great abundance, in other years they are com-

paratively scarce. In 1831, before these novel methods

were introduced, there were 385,000 barrels caught ; in

1841,. 50,000 barrels; and in 1870, 243,000 barrels. As
Mr. Atwood says, "It would seem that the catch of fish

from year to year difters as widely as the product of our

land."

The same argument was advanced in 1878, when it was

proposed to have an international treaty w ith England, to

prohibit the use of purse-seines. Mr. Rich, a large fish-

dealer in Boston, delivered a lecture in which he stated that

mackerel were gone, never to return to us, unless })urse-

seine fishing was prohibited ; and yet, notwithstanding this

prophecy, the catch of mackerel never was so great as it

was from 1880 to 1885.
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Hasty Legislation.

It would seem that the fishermen themselves have not

known what they wanted ; for this matter of catchino; fish

in a Avholesale way has been several times liefore our ]\lassa-

chusetts Legislature. In 1870 a petition was presented,

stating that the practice of pound fishing and drag and

l)urse seining was seriously prejudicial to the production

of fish, and it was prayed that the Legislature would by

suitable enactments protect such fishermen and those of the

community interested in their continuance, and forbid ^^ these

novel and improper ynodes of fishing."

But it was proved then, as it will be proved again, that

these "novel and improper" methods of fishing are not

novel, as we have seen, and are not exhausting the sup-

ply, but are in the interest of the. food supply for man and

for plants.

As an ilhistration of our foolish and hasty legislation,

Congress passed in 1887 a law prohibiting the taking of

mackerel of a certain size for five years, with purse-seines

and nets. It was expected by the promoters of the law

that mackerel would soon swarm in all our waters from Cape

Cod to Eastport. The figures of the Fish Commissioner tell

their own story. They show that the smallest catch in the

history of the business was during the years 1890 and 1891,

three and four years after the passage of the law. As some

one has said, "We may pass as many laws as we choose,

but we cannot make fish bite or a horse drink by legislation."

They come here, as we have seen, to feed upon the crops

of seaweed and infusorial matter upon our coasts ; and if the

supply at the mouths of our rivers and in our large bays,

like Buzzard's Bay, is adequate, and the weather is favorable,

they will come, stay until they get fat, and then go back to

their old hatching-grounds, to come again the foHowing

season if weather conditions are again favorable ; and this

is no doubt true of many of the food fish, such as herring,

shad, mackerel, etc.
"

State Rights and the Fisheries.

But there is another phase of this question which I wish

briefly to consider. It was said that the Lapham Bill was
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unconstitutional, as it interfered witli State rights. It was

claimed that the United States had no jurisdiction in what

is called "territorial waters;" that is, within three miles

of the shore of any State.

As I am not a lawyer, I will not presume to offer any

opinion ; but if we go into the history of the formation of

this government, and in fact before the government was

formed, we shall find that the fisheries were considered a

part of the commerce of the country, and that the preserva-

tion of the rights of the people of all the United Colonies in

the sea fisheries was commonly put forward as one of the

chief objects and sometimes the principal object to be obtained

by the formation of the Federal Union. In 1782, when John-

Adams and Benjamin Franklin were in Paris negotiating

the terms of the treaty of peace, it was made the sine qua

non of the negotiation that the rights of the people of the

Colonies in the sea fisheries should be preserved to them.

Again, in the debates in the convention that created the

Federal Constitution, the fisheries were considered an im-

})ortant l)ranch of our commercial interests, which the Con-

stitution was expected to preserve and to regulate. Mr.

Hamilton, in "The Federalist," wrote, "The fisheries are

the rights of the Union, and a matter of great moment."
Gouverneur ]Morris said, "The fisheries and the Mississippi

are the great objects of this Union." The brilliant Fisher

Ames stated :
" The taking of fish is a very momentous con-

cern. It forms a nursery for seamen, and this will l)e the

source from which we are to derive maritime importance ;

"

and Ell^ridge Gerry emphasized the same point.

Legal lights of our own day affirm the same opinion. Mr.
Dana, counsel for the United States in the Fishery Awards
Commission at Halifax, said that he would stake his profes-

sional reputation, or rather his reputation as a man knowing
anything whatever about international law, upon the propo-

sition that a fisherman or mariner pursuing fish upon the high

seas, up to the low-water mark, upon the coast of any coun-

try, was not a trespasser.*

Saj's Mr. Joseph H. Choate, in the case of Manchester v.

* From the argument of Mr. Joseph H. Choate, in the case of Manchester v. the

Commonwealth of Massachusetts, before the United States Supreme Court.
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Commonwealth :* "I maintain the proposition that there is

no exchisive right of property in the citizens of Massachusetts

in the higli seas, or any fish in the high seas, within a distance

of three miles of her shore."

Mr. Justice Bradley, in one of his opinions, writes :
—

" The Constitution of the United States having given to Con-

gress the power to regulate commerce, not only with foreign nations,

but among the several States, that power is necessarily exclusive

whenever the subjects of it are national in their character or admit

of only one uniform system or plan of regulation."

Mr. Choate, commenting on this opinion, says :
—

" If Massachusetts can regulate this part of commerce upon the

high seas, it must be only because of a right ot property ; and if

she has such right of property in the high seas for three miles from

the coast, and in the fish therein, she can go further, and, in virtue

of the same right of property, grant an exclusive right of fishing.

The mere fact of the common interest of the people of all the

forty-four States in this industry [meaning the menhaden fish-

eries] demands that it should be subjected and controlled by a

uniform system or plan of regulation."

The English Commission, in their report to which I have

referred, said :
—

" Leaving out of consideration the comparatively few cases in

which private rights of sea-fishery exist, it may be laid down as a

broad principle that, apart from the restrictions prescribed by

international law, or by special treaties, the produce of the sea is

the property of the people in common, and that methods of fishing

are fitting subjects for legislation only so far as such legislation can

be shown to be necessary to secure the greatest possible advantage

to the whole nation from the sea-fisheries, either by suppressing

wasteful and uselessly destructive modes of fishing, or by removing

legislative obstacles in the way of improved modes of fishing, or

by preserving peace and order among fishermen."

• This case was decided in favor of Massachusetts. But the U. S. Court said :
" We

do not consider the question whetlier or not Congress should have the right to control

the menhaden liiheries, wliich tlic State of Massachusetts assumes to control, but

we mean to say only that as the right of control exists in the State in the absence of

the affirmative action of Congress talking such control, the fact that Congress has

never assumed sucli control is persuasive evidence that the right to control them still

remains with the State."
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The Nub or the Matter.

Our coast waters belono^ to the whole country, and hence

there should be one supreme law. The whole country is

taxed to improve and defend them, and therefore the wheat-

farmer of Ohio, the cotton-planter of Tennessee, the potato-

oTower of Maine or the niarket-o;ardener of Massachusetts

has as much right to ask that the nitrogen and phosphoric

acid which can be harvested out of the sea in the form of

menhaden or other fish should be taken for the benefit of his

exhausted farm, as the sportsman has that he should be pro-

tected in his right to fish off his piazza on Buzzard's Bay,

or the line fisherman that he should take a few mackerel in

the old-fashioned way for his support.

I admit that we do not want any hasty judgment ; but

when it is uroed that the catchins: of menhaden in enclosed

waters like Buzzard's Bay is detrimental to the food-fish

industry, and therefore should be prohibited, it is going

too far. New methods of fishing are as important as new
methods in any other industry, and should be fostered.

We might as well propose that the steam and electric rail-

way should be abolished in the interest of the horse-lireeders,

and that the mowinij-machine should be discarded in the

interest of the fiirm laborer ; while the hand shoemaker

may claim that the modern shoe-shop, with its improved

machinery, is interfering with his livelihood, and therefore

should be abolished. We are moving ahead ; and any new
method which will secure greater benefits to mankind should

be encouraged, whether it relates to the shop, the factory,

the sea or the land.

The Policy of the Goverxmext.

It has been the policy of our government to admit plant

food from all sources, including foreign countries, free of

duty ; and it is a right policy. The plant-food industry has

been built up on a free-trade basis, and, fortunately, it can

live on that basis. It asks for no protection ; but what must

be said of a policy that admits plant food free from foreign

countries, including even menhaden, and at the same time

prohibits the taking of this same fish from our own waters ?



144 BOAKD OF AGRICULTUIIE. [Pub. Doc.

As a result of this policy, there have been lost to agricult-

ure hundreds of tons of plant food. Furthermore, the defeat

of the Lapham Bill will put thousands of dollars into the

pockets of the slaughterers and packers of the country, who
manufacture a material similar in composition to menhaden

scrap. The slaughtering business of the country is said to

be controlled l)y four concerns, known as the "Big Four."

Whether it is or not, it is safe to say that these four concerns

produce at least fifty thousand tons yearly of fertilizing

material, and will profit by the defeat of the Lapham Bill

l)yjust so much as the catch of fish is decreased on that

account.

The slaughterers of the country could very well afford to

contribute to the maintenance of State rei^ulations that in-

terfere with the harvest of food products from the sea, for

such products come in competition with those which they

produce.

If there had been the usual quantity of food fish, especially

mackerel and menhaden, taken from the sea this year, as it

is believed there would have been except for the prohibitory

legislation, it might have had a material influence upon the

price of meat products ; and it certainly would have had a

very great influence upon the price of fish scrap to the

tobacco-grower in the Connecticut valley and in Virginia,

who this year will have to pay from five to seven dollars

a ton more for it than he did in 1891.

The great catch of menhaden from 1875 to 1885 was one

of the chief factors that brought down the price of com-

mercial manures and guano from sixty and seventy dollars

a ton to forty and forty-five dollars a ton ; and it will have

just as potent an influence in the future as it has had in the

past.

The food-fish industry sliould be protected first ; and if

food fish can be taken in larger quantities by improved

methods, as is the case in Great Britain and France, with-

out exhausting the supply, then it becomes an economic

question of so much importance that both the State and the

nation should seek to protect and encourage such methods

in this country. Further, if it can be shown that the men-

haden species can be taken in a wholesale way without inter-
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fering at all with the food-fish industiy, and probalily helping

it, then this also should be protected and encouraged in the

interest of husl)andry. In short, any method that shall

increase the food supply of man and help to build up our

agriculture should be fostered by the oroyernment.

Its Bearing ox the Eastern Farmer.

For <the Eastern farmer this question of plant food is

becoming a serious one. We have drawn our principal sup-

plies from the great packing and slaughtering houses of the

West ; but the time is not far distant when every pound from

these sources will be used on the srreat wheat and corn fields

nearer home. When that time comes, and it will be here

very soon, the Middle and Eastern States farmer, as well as

the cotton-grower of the South, will be forced to pay much
higher prices for his plant food, unless he is allowed to draw

upon the inexhaustil)le stores in the sea.

Hero is a crop that comes to our shores almost every sea-

son, if the weather is fayoral)le. It is a crop which should

1)6 harvested like a crop of corn or a crop of clover. It is

here to-day and gone to-morrow, perhaps to ])e eaten up l)y

predaceous animals and lost forever to man's uses. Like a

crop of clover, it must be taken at the right time, whenever and

ivherever it appears, while I believe no one will be harmed

and the world will be enriched to the extent of the harvest.

AYe are urged by the scientists to grow clover as a conserva-

tor of nitrogen. Here is a crop of nitrogen right at our doors,

in the shape of fish which should be secured especially l)y

the Eastern farmer, who cannot afford, like his Western
brother, to plough in a crop of clover.

God has put the fish into the sea for the benefit of man,

not for any class, but for all mankind. He has })laced these

treasures in the sea in great variety and luxuriance, the same

as he has placed in tlie mountahis and valleys other treasures

to be utilized and enjo^^ed by man.

The Appointment of a Commission.

This is of such great importance that it should not be

allowed to drift ; and if we are undecided as to the l^est

course to pursue, let us appoint in this country, as was done
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in Great Britain, a commission composed of scientific and

practical men to take the matter under advisement. I

believe if such a commission is appointed it will decide, as it

did in Great Britain, that the new and improved methods of

fishing have not exhausted and cannot exhaust the supply

offish, and therefore for the public good their use should be

permitted in any waters of any State of the United States.

What the Experiment Stations should do.

In closini;:, I want to uro;e the a2:ricultural experiment

stations of the country and the boards of agriculture of the

different States to take this question under consideration.

I was sorry, when it was up for discussion at Washington

last spring, that not a representative from any station in the

Union was in attendance to present the agricultural side of

the question. I regretted, when the matter was up in Mas-

sachusetts, that no representative from our two stations, the

Massachusetts and the Hatch, was present at the hearing.

Our experiment stations have done a great work in devel-

oping the plant-food industry and in looking up and pre-

senting to the pul)lic new sources and forms of plant food.

Now that a great source, perhaps the greatest source, is

jeopardized, it seems to me that the directors of our stations,

as re})resentatives of the farmers, should be on hand to })re-

sent their side of the question.

A Personal Word.

Brother members of the Board of Agriculture, you know
me as a manufacturer of fertilizers, and naturally you may
ask if I have any personal interest in this matter. Let me
assure you that I have not a dollar's interest in any fishing

enterprise. Personally, I do not care whether one menhaden

or one billion are taken from the sea. As a manufacturer

of chemical manures, it is my business to collect plant food

wherever I can find it. If the menhaden fisheries should be

wiped out to-day, the fertilizer manufacturer would secure

})lant food from other sources, probably drawing on foreign

countries, especially Chili, for nitrate, and sending his money

abroad instead of keeping it at home.
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The Chairmax, We have had a very interesting paper,

and it has proved to us that the story is not only interesting,

but may sometimes be very important. We have with us a

gentleman who is very familiar with the su]))ect, Capt.

Church of Tiverton. We should be glad to hear from him.

Capt. Daniel T. Church (of Tiverton, R. I,). I did

not come here with any intention of making a speech ; I

came to hear what my friend had to say. He has very

thoroughly covered the ground. I am very glad that he has

opened the campaign of education, for as toilers of the sea,

we know from the illustrations that he has given, that the

harvest gathered from the sea is a very large and valuable

one, especially in the form of fertilizers. We have had

a practical illustration of its value in the last year or two.

The price of ammonia within the last A^ear has advanced from

$1.75 per unit to $2.00, $2.20 and $2.30. That is the differ-

ence it makes to the farmer ; and one of the main reasons

for that advance has been the shortage in the catch of men-

haden. The main reason for the shortase has been the inter-

ference of Massachusetts, Maine and New York with our

fisheries. Practically from the foundation of our govern-

ment up to within four, five or six years there has been

almost absolute free fishing in this country. Laws have

been introduced into the Congress of the United States to

interfere with it, Init they have been always headed off.

There have been laws passed by the States, but practically

those laws have never, until recently, been enforced. Within

the last three or four years laws have been enacted in some

of the States which have attached certain conditions to fish-

ing, which, if carried out, will destroy the fisheries.

Speaking in a general way, our business is being

destroyed, and destroyed by men who do not understand the

merits of the case. I am convinced that if the people who
make these laws understood the merits of the case exactly

as they are, they would be as much for the fisheries as we
are ourselves. The idea that man is an enemy to fish, or

that any means which he can use to catch them has any per-

ceptible influence on their number, is a mistaken idea. All

history goes to prove it. Mr. Bowker has gone away back

to the time before Christ, and all history proves, as I say,
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that man has not affected the number of fish in the sea.

Fish come and go without regard to man. The reason

of their comini»: or ijoino; we do not know. The general

result is, that it is for the public l)enefit, especially for the

benefit of farmers, who, we know, are the foundation of

everything as far as our commerce is concerned, that our

fisheries should be unrestricted. Our fishermen are not

getting repaid for the la1)or and expense they put out, and

it would seem that, if the farmers can l)e the means of help-

ing them hy Imying fertilizers, they should be protected and

helped instead of being ruined and destroyed.

Mr. CusHMAN. I have been very much interested in this

paper this morning, although I came here without any par-

ticular knowledge of the question that was to be presented

before this body. I reside within some fourteen or fifteen

miles of the shores of Buzzard's Bay. I am not particularly

interested in the fisheries in any manner whatever, but I wish

to say to you, gentlemen, that this is an exciting cjuestion,

not only to the farmers, but to all the residents along the

shores of Buzzard's Bay. The fisheries of that bay are valu-

al)le to the inhabitants of that section, not for the fish alone

that are taken from the waters, Init they consider that the

fish enhance the value of the land. It is to the value of the

land that they look, and it seems to.me that this paper and

this discussion is drifting away a little from the agricultural

})oint. This question appears difierently up here in Spencer

to you gentlemen who live a long distance from Buzzard's

Bay from the aspect it assumes down there. It is a local

question to the peoi)le there, and the point is just here :

there has been a great deal of excitement over the seizure

of vessels in Massachusetts w^aters. Vessels have l)een

seized that were engaged in taking their fish, as they con-

sider. Foreigners (I use the term as the speaker did) come

into the waters of those ])eople with tiieir steam vessels, and

scoo}) up their lisli in th(Mr nets, etc., and take them away

into a foreign land, and it l)ecomes there a local question.

I am rather sorry that it has been l)rought into an agricult-

ural meeting for discussion. I have heard this question dis-

cussed a great deal by the inhabitants on Cape Cod and the

people who live on the shores of liuzzard's Bay. I think
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they know pretty well what they want, and know pretty

well about the fisheries of Buzzard's Bay. I am acquainted

with scores and perhaps hundreds of men who have spent

their lives since childhood fishing, and I say again that I

think they know pretty well what they want, and understand

pretty well their own interest ; and I tell you, gentlemen,

they do not want, and they do not mean to have, foreigners

coming and scooping up whole ship-loads of their fish and

carrying them away out of their waters.

]\Ir. Ware. I would like to ask jVIr. Bowker why that

record does not go back farther than 1874?

Mr. Bowker. The only official record that we have of

this particular kind of fish goes back only to 1874 ; the

record of mackerel goes back farther.

oNlr. Ware. It is well known that the hereditary instinct

of many kinds of fish is very remarkable. It is known that

the fry of salmon, alewives and shad, if put into a river, will

go down into the ocean and return to the same places. The

habits of fish ])ecome instinctive, and anything that interferes

with the natural habits of fish tends to change that instinctive

influence, or Avhatever it may be, that makes them return to

certain localities. Now, then, I live upon the sea-shore, my
farm bounds upon the ocean, and there is a cove right in

front of my land. ]Many a time in my younger days I have

seen that cove filled with menhaden, and we have put in a

seine and hauled them in until we have had hundreds of bar-

rels to cart right on the land and apply at once, then and

there. Since the fishermen have adopted this wholesale

destruction of the menhaden on our shores they do not come

there any more. I have not seen my cove filled with men-

haden for twenty years, perhaps. We do see them occasion-

ally in the bay, but not anything like the amount that there

used to be.

Now, my friend Bowker I think has proved a little too

much for his own position. He stated from the highest

authority, I will admit, from the Smithsonian Institute, that

menhaden live upon the sewage flowing into the sea from the

large cities and the vegetable o-rowth alono; the shore, and

he calls them " the sea scavengers." Now, any legislation

that will protect our shores within the three-mile limit and
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allow those scavengers to come to our shores and eat up the

sewage must tend to the improvement of the sanitary condi-

tion of the people along the shores. There is a doctor in

Boston of a good deal of repute who has stated publicly that

he would not reconmiend any of his patients to go on the

north shore nearer Boston than Beverly shore. Possiblv he

may be specially interested in real estate on Beverly shore ;

I do not know about that. I am livini"' nearer Boston than

that; I keep a summer hotel right on the sea-shore, and I

have no doulit that the doctor's statement has interfered with

my business somewhat. Now, then, I am interested, as you

see, that the waters of Massachusetts Bay shall be purified

l)y these menhaden fish ; and if they are allowed to come in

thousands and millions to eat up the sewage from the city

of Boston as it enters the bay, it is going to protect the

health of the people all along the north shore, according to

the statement that was made here to-day. Let us look at it

from that stand-point,— the health of the people. If they

are scavengers of the sea, don't for mercy's sake drive them

away from the shore into deep water, where they cannot

follow the instinctive impulses of their nature as God in-

tended that they should, and eat up the sewage from the

city of Boston. Let us have the full benefit of that, and let

us preserve any legislation that protects us, putting aside

the great amount of commercial fertilizers that may be pro-

duced by the catching of these fish. You see there has been

a great diminution all the way along from 1883. Let us not

interfere with any legislation which will have a tendency to

increase the number of these fish u})on our shores. I put it

upon the ground of the evidence that has been produced

here, that they are scavengers of the sea, and that the health

of the people along the north shore depends upon their free

coming into Boston Bay to cat up the sewage. Don't inter-

fere with that.

Hon. John E. Russell (of Leicester). I would like to

have the lecturer answer one or two questions, I want to

ask him if he regards Buzzard's Bay as part ol" the open

sea, over which the United States has jurisdiction.

Mr. BowKER. I believe that is considered a dis})uted

question.
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Mr. Russell. Massachusetts has never allowed that

Buzzard's Bay was part of the open sea.

Mr. BowKER. I lielieve it was considered a part of the

open sea in the early history of Massachusetts ; later the

State began to pass restrictive legislation.

Mr. Russell. Do I understand the lecturer as proposing

that the government of the United States should take charge

of the inland waters of Massachusetts, or any of the other

States ?

Mr. BowKER. There are two phases of that question.

One is police regulation. The State, no doubt, should have

that under its charge ; but fishing on the part of foreigners

on the coast, who are themselves outside of ordinary police

regulation, should come, as I look at it, within the regula-

tions of the general government, because food fish and fer-

tilizer fish may appear one week in Casco, Bay, then in

Massachusetts Bay,— they have appeared right here where

brother Ware lives, although he does not recall it ; they

may appear in Buzzard's Bay, again in Long Island Sound,

or anywhere along the coast, and, not knowing when and

where they are coming, there should be certain regulations

which will allow these fertilizer fish to l)e taken whenever

and wherever they appear ; but any fisherman taking food

fish along with them and destroying them should be pros-

ecuted, for the food-fish industry should be protected first.

Mr. Russell. Then you would hold, with Mr. Choate,

who is merely a retained advocate on one side, not a public

man speaking on this question, — you would hold with him

that the States should give up their control of the bays,

estuaries and shores to the general government ?

Mr. BowKER. That does not follow, provided the States

will pass regulations that will admit of the taking of these

fish by the newer methods. It is immaterial to me whether

the United States government regulates this matter, or the

States, provided they are harvested like a crop of grain, and

not allowed to go to waste. But different States have looked

at it in different ways, and passed different regulations; and

a fisherman with the improved methods never knows where

the boundary lines begin, and whether he is obeying the law

of one State or another State. He is all at sea, as it were.
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Mr. Russell. Then, if a State makes laws that suit your

side of the case, you would not propose to have the govern-

ment of the United States have anything to do with it ; l)ut,

if a State does not make such laws, then you think that

the government of the United States should take charge of

it?

Mr. BowKER. It is immaterial to me, provided we can

harvest the crop from the sea when it comes here. But I

think the o-eneral government should go back to its old rule

before the government was formed, — that the fisheries were

a part of commerce, and that commerce should be regulated

by the general government.

Mr. Russell. I do not agree with you that it was ever

considered by the government of the United States, since

the adoption of the constitution, that it had charge of any-

thing except tile deep-sea fisheries. They may be regarded

as commerce. The objects of our fathers in coming upon

this continent, as was stated more than two hundred years

ago, were " t6 worship God and catch fish." A hundred

and fifteen or a hundred and twenty years ago the fisheries

were so extensive that Edmund Burke said in Parliament,

" There is no sea but is vexed by their fisheries, no climate

that is not a witness to their toil ;
" but never was there a

time when the colony of Massachusetts or the State of Mas-

sachusetts has not reserved to itself the right to control its

own coast, bays and estuaries ; and I doubt very much if

this Commonwealth proposes, even under the very loose and

wide construction of the present time, to give up any such

rio'ht as that to the government of the United States. It

would be a concession more important than ever has been

made to the government.

jVIr. BowKER. True ; but that issue is coming.

Mr. Russell. Well, it is a l)etter time for it to come on

now than it was, for I tell you the constitution of the United

States is to have a renewed reverence.

Captain Church. As I understand, the government of

the United States has made two treaties with the govern-

ment of Great Britain since the formation of the constitution,

wherein the ijfovernmcnt has o-rantod to British sul)iects the

right to fish in every harljor, bay and river of the whole
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United States. Now, if the government of the United

States did that, did it have the right, or not?

Mr. Russell. Will you please mention what treaty that

was?

Captain Church. What they call the Halifax treaty.

Mr. Russell. Is that treaty in existence ?

Captain Church. No, sir, it is not in existence ; I did

not say it was in existence. I say the government of the

United States has done that thing.

Mr. Russell. The treaty between the United States and

Great Britain is the treaty of 1818. That is the treaty

which is now held in abeyance, and our tishing is simply

protected by what was called the onodus Vivendi of live years

ago, and we are liable to come right under that treaty, and

liable to have fishing vessels seized under it at any time.

Captain Church. The gentleman said that that thing

had never been done. It has been done twice.

Mr. Russell. What I said was this, that the State of

Massachusetts had never proposed to part with any right

over her own territory and over the w-aters and bays in her

territory, and I d()u1)t if she ever has ; and there is no exist-

ing treaty that does interfere with those rights.

Captain Church. The gentleman knows and everjdiody

knows that those treaties were made bv the oovernment of

the United States. There was not one word of protest

uttered by any Senator or Representative of this State when
those treaties were confirmed by the government of the

United States. Now, if the State of Massachusetts did have

the rights that the gentleman says, and those treaties inter-

fered w^ith the rights of this State, why was it that the

Senators and Representatives of this State made no protest

against them?

]\Ir. Russell. I want it understood that the State of

Massachusetts has resumed her rights.

Captain Church. We have always been in the enjoyment

of free fishing from the foundation of the government of the

United States. We have always had a license, and that

license says that we have a right to fish. We supposed that

that license was sacred, that it meant something. We were

arrested in Buzzard's Bay under this law of 188G. We
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appealed to the supreme court of the United States, and

asked for the protection that we supposed that license gave

us ; but the United States supreme court said that, in the

absence of any specific grant of that right to the government

of the United States, or somethins: to that effect, the ri«:ht

remained with the States to control that fishino;. The fisher-

men of the country have, I think, between thirty and forty

millions of dollars invested in their industry. Xow, if any

State can stop men from fishing, what is all that property'

worth? It is worth nothing. The great majority of our

fishermen are citizens of Massachusetts, and '}'et we are

dul)bed " foreisfners." Is that correct? Is that American

citizenship ?

Mr. Russell. The gentleman need not ])e sensitive about

being called a "foreigner" in a legal sense. AVe speak of

" foreign insurance companies" and other corporations be-

cause they are located in other States. It is not a term of

reproach, it is merely a term of convenience. That has

nothing to do with this discussion. The trouble seems to be

that the gentleman is in conflict with the laws of the Com-
monwealth of Massachusetts. I would suii'oest that the

people of Massachusetts reform those laws, if they are not

what they should be ; but I do not want to have the argu-

ment made here that we are to q:o to the government of the

United States to overrule the Commonwealth of Massachu-

setts in her own waters. There is the point. The Connnon-

wealth of Massachusetts has certain rio:hts over her own ter-

ritory, and, if those rights have ever been in abeyance and

ever been taken possession of by the government of the

United States undisputed, under the law as it exists at the

present time the Commonwealth has resumed her rights and

her power. The ijentleman's conflict is with our leiiislation.

I have no o])jection, of course, to this matter being settled

by the Legislature of Massachusetts. The right way to get

a remedy for any evils that may exist is to go to the Legis-

lature.

Mr. CusiiMAN. If you talk with the men who live on the

shores of our inland waters or who lixc on the shores of

Buzzard's Bay, you will find that those men have inherited

the idea that the fish in those waters l)elong to them, and
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they do not propose to have the Rhode Island fishermen

coming in there and scooping them out. That is the way the

thing stands at present.

Professor Roberts. My geography is a little rusty, and

I would like to know where the eastern l:>oundary of the

Commonwealth of Massachusetts is. That seems to be where

the trouble lies in this discussion. One man seems to think

it is at one place, another thinks it is at another place. The

question is, does the authority of the Commonwealth of

Massachusetts extend one mile or three miles or ten miles

into the sea? It seems to me the whole thing hinges on the

eastern boundary of the Commonwealth of Massachusetts.

Mr. West. I am glad for one that this question has

come up here. Being a former in the Connecticut valley,

I am personally interested in this fish business. Fish seems

to l>e one of the important elements in our fertilizers.

Most all of the fertilizer manufacturers use more or less of it

in their compounding. 'She great trouble with most of them,

so far as I have been acquainted with them, is that the manu-

facturers put in too much potash. That comes largely from

Germany, and the nitrogen and phosphoric acid in those

fertilizers have l;een very abundant. There is a farmer

living down there, within fourteen miles of Buzzard's Bay,

who has never heard of this product as a commercial aflair,

or of its value even. I was a little surprised at that. Now,

up with us we have used thousands of tons of commercial

fertilizers, and if the price of fish goes up, nitrogen will

probal)ly be a little higher, and we shall have to pay more

for our fertilizers. Now, if those millions of fish had

only been caught last year, what a blessing it would have

been to the Connecticut valley and the whole Commonwealth I

So you see there are two sides to this question. I am glad

it has been brought up here.

Mr. BoAVKER. I am aware that politics come into this

question somewhat. Of course patriotic citizens are all sen-

sitive about the rights of the Commonwealth ; luit, as I said

to Mr. Russell, I do not care how that crop is taken out of

the sea, whether it is taken under United States regulations

or under State regulations, if it is only secured. Moreover,

it is immaterial whether it is secured by a foreigner or 1)y a
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citizen of our own State. The law should be such, in my
judgment, that any citizen of the United States shall have

the rio;ht, under certain restrictions, to £i:o into the waters of

any State in the Union and take these fish when they appear,

for they are a crop to be harvested like a crop of hay, and I

lielieve no one will be injured, but the world enriched. You
cut your hay to-day, and if the weather is good you house

it to-morrow. If you do not, it is lost forever. These fish

come to our shores yearly ; they are one of our annual crops
;

we take it to-day, and it is secured for the l)enefit of man-

kind. To-morrow it is gone, and that particular crop will

never appear here again.

Now, I want to answer a remark made l)y Mr. AVare. I

am surprised that any man should get up here and say that

we want these fish preserved for sanitary reasons.

Mr. Ware. That is your own argument.

Mr. Bow^KER. I referred to the fact that they consumed

the sewage of our cities, or rather the lower orders of plant

life produced by sewage, not with reference to purifying the

sea, but with reference to returning to the land the plant

food which had been poured into the sea. Do you realize

that three-quarters of the globe is covered with water?

Those of you who have undertaken a trip even across the

Atlantic know wiiat a great waste of water there is, and that

is but a bagatelle. If you have travelled across this country,

you realize something the extent of it ; and yet all the land

of the globe is only one-fourth of the w^ater. Talk about our

preserving the fish along our shores for sanitary reasons !

It's absurd. The sea-weed which is sometimes collected and

used as a fertilizer is the food of all kinds of fish ; they are

supposed to eat more or less of it ; but as to the fish purify-

ing the })eautiful sea in front of Mr. Ware's hotel, why, he

might just as well attempt to purify it with germicides and

a hand pump. It purifies itself through the action of the air

and the sunlight.

I do not want, however, to narrow this discussion down

to the simple question of plant food, l)ut rather it is a ques-

tion of food, either directly or indirectly, for man as well as

for plants. Now, Huxley, the best authority on the sub-

ject, has stated, as I said in my paper, that, if it were not



No. 4.] THE HAKVEST OF THE SEA. 157

for the new and improved methods of catching fish, nine out

often Englishmen could not afford to eat fish at all. Now,
if we have got to have these new and improved methods

wiped out in order to protect the hand-line fishermen, not

only is the plant-food industry involved, but the food-fish

industry as well. Cheap food, whether it is for man or

plants, is what the world wants. You cannot get away from

it, and our regulations, whether made by the State or the

United States, should l)e in the interest of cheap food.

Mr. Ware. I made the statement that I did, quoting my
authority.

Mr. BowKER. What was the doctor's name that you
quoted in Boston ?

Mr. Ware. I have not his name, but here is the Smith-

sonian Institute that you have quoted more than once, and

you have said yourself that the menhaden were the scaven-

gers of the sea, and that they lived upon the sewage that

floated into the sea from Boston and other places. The
whole thing is a perfect absurdity ; I do not l)elieve a word
of it, any more than I believe that the menhaden come and

eat sea-weed. They have not a tooth in their heads. They
cannot bite off anything. They take their food by suction.

Mr. BowKER. You are quoting me wrongly.

Mr. Ware. No, I know that to be so ; I have handled

thousands of these menhaden.

Mr. Bowker. I did not say that the menhaden feed upon
sea-weed proper, but there are certain kinds of fish that do

feed upon sea-weed.

Mr. AYare. If you did not say so you did not say any-

thing. The whole thing is absurd. This wholesale method
of fishing is driving the fish away from our shores. It is a

fact that I used to take them by hundreds of barrels right in

my cove for fertilizing purposes without having to go
through Mr. Bowker's mill at all, and now they are not

there ; and I say that if any legislation can be had which

will operate to bring these fish back again within the three-

mile limit, let us have it. But the idea of their eating the

sewage of Boston is perfect nonsense, and the statement of

that doctor from Boston was perfectly absurd. I do not

know what his object was, but that statement was nonsense.



158 BOARD OF AGRICULTURE. [Pub. Doc.

and there is no foundation of truth in it Avhatever, in my
opinion.

Secretary Sessions. I am sorry, Mr. Chairman, that the

question which has l)een raised here has drifted into a per-

sonal matter or into a political matter, — into the question

of State rights. I may l>e wrong, but as I understand it

the State of Massachusetts forbids her own citizens catching

fish in this manner just as she does the citizens of other

States. The question is . not in issue here whether the

citizens of Rhode Island should be allowed to catch fish in

the same way that the citizens of Massachusetts are allowed

to catch them, but the question is whether the policy of

Massachusetts in forbidding the catching of fish in thij

wholesale manner is the right system to be pursued. It

seems to me we ousht not to allow this matter to degenerate

into any other question than that ; that is, the question

whether our policy is correct in forbidding fishing in this

wholesale manner, not as to whether we shall allow the

citizens of Rhode Island to catch our fish, or whether fish

eat up the sewage, or anything of that sort. That may be a

minor question, and may modify it somewhat. I do not like

to see this personal feeling manifested when there is no

cause for it at all. The question is a fiiir one, of course,

whether the United States shall be allowed to police our

waters, or whether Massachusetts shall do it herself; but it

seems to me that if the policy of Massachusetts is wrong in

this respect the place to go for a remedy is the Massachusetts

Leirislature, and if the jNIassachusetts Legislature can be made

to believe that the State has made a mistake in this matter

the law will be changed. If Mr. Ware believes there has

not been any mistake made, he has just as good a right as

anybody else to present his views there, and if he can con-

vince the Legislature that he is right, the law will remain as

it is. But, as I say, there is no (|uestion of State rights

here.

Mr. John Bursley (of West Barnstable). Coming as I

do from Cape Cod, it may not be out of place for me to give a

little personal experience with fish, — not with the men-

haden, but with the herring. They have frequented a

stream which borders on our })lace in greater or less numbers
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for years. The catching of them in that stream was pro-

hibited by private laws for twelve years prior to 188G or

1887. They had then bred in great numbers there, and

people were allowed to go there for two or three years,

when they were taken in large quantities for bait and shipped

away, some five or six car-loads a year. In 1889, I think,

or in 1890, provisions were made for taking another crop,

but the catch was comparatively small. Whether that goes

to prove that the wholesale catching of them had anything to

do with their reduced numbers, or whether it was owing to

some of the unexplained reasons which Mr Bowker has told

us about, I cannot say, but certain it is they did not appear

after they were caught in such large numbers.

With reference to the fishing around Buzzard's Bay to

which the speaker alluded, there is a general belief— whether

it can be backed up by scientific research I am not prepared

to say— that the food fish are being driven away by the

wholesale catchino; of menhaden and other fish of that sort.

Whether it is true or not I do not pretend to say, but I know
that the belief obtains among those shore fishermen. I am

,

not a fisherman myself, but I know there are those who feel

very much aggrieved thereby.

Mr. BoAVKEE. It has been said here that we had certain

rights as a colony before we went into the Union. I admit

that, but I want to ask if we did not relinquish certain

rights when we joined the Union? Was not the Union

formed for the purpose not only of self-protection but of

development on certain lines? Who improves and protects

our coast? Who dredges out our bays and rivers? The

United States. Who pays the bills? Every man in the

country. And every man in the country has a right to the

fish in the sea as well as the shore along the sea, whether he

lives on Buzzard's Bay or in Tennessee.

The Chairman. The meeting now stands adjourned.

When this subject is l)rought up before the committee of the

Legislature I hope you will all be there.

Afternoon Session.

The meeting was called to order at 2.20 by Secretary

Sessions, who said : It is time the exercises began. The
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presiding officer this afternoon will be President H. H.

GooDELL, of the Massachusetts Ao:ricultural College.

A number of persons have expressed a desire to visit the

laro;e shoe shoi^s here. I am desired to o-ive notice that

to-morrow morning, at half-past eight, if they will meet at

the office of Mr, Prouty, right around the corner, they will

be shown throuoh his building.

President Goodell. When Mr. Cornell founded that

great university in New York State, Cornell University, he

stated his purpose in this broad and liberal way : "I would

desire to found a university in which any person can gain

instruction in any branch of knowledge." Pursuant to that

plan a chair of agriculture was established there, and it is

one of the most important in Cornell University. I take

great pleasure in introducing to you this afternoon the

gentleman who holds that chair, — one whom we have come

to look upon as one of the fathers of agricultural education,

one whose pupils are known far and wide by the good and

thorough Avork they are doing, and one who is now clinching

his instruction in the recitation room l)y practical work on

his own farm. I take great pleasure in introducing to you

this afternoon Prof. I. P. Roberts of Cornell University.

Professor Roberts. Mr. Chairman, 3^ou cannot imagine

the thankfulness that I experience in standing liefore you

to-day. This very kind introduction which you have given

me, this very hearty reception from your farmers, who know
probably more about agriculture than I do, — at least in

many of its branches, for no one mind can compass all, — is

Aery gratifying to me. When I look back to my first

reception on a public stage in New York, it makes me feel

that we are making advancement, and I feel rejoiced, I feel

thankful; for, ]\Ir. Chairman, the first thne I appeared on a

stage to deliver a })ublic address in the State of New York,

coming as I did from a Western college, I naturally suj)-

posed that the good people of New York were far advanced

in intelligence, and it behooved me to gird my loins like a

man and acquit myself and the university which I repre-

sented most creditably ; and so, ])rother farmers, I selected

this sul)ject, " Better Pniildings and Warm Water for Dairy

Cattle." I wrote a very learned, as I thought, and a very
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practical disquisition upon that subject, and they liissed me
off the stage. They made it so hot I could not stay there.

That is literally the fact. The Hon. Harris Lewis, a man
whose memory I respect and whom I respected greatly

during his lifetime, got up and in that inimitalile way that

was all his own wanted to know, when I said that the cows

at Cornell University drank sixty pounds of hot water a

day, if I kept the hoUer breed of cows up at Cornell. AVcll,

you are not particularly interested in that, only as a little

historical matter. Eleven years from that time I went to

the same town and delivered the same address before the

State Dairymen's Association, and they all rose in their

places and voted me one of themselves. They wanted to

know how we warmed the water for our cows ; how much it

cost per cow a day ; how we secured the warm sta1:>les we
had ; what was the cheapest method, and it all went down,

after eleven years, just as easy as could be. And so, sir, I

want to say that, while steam and electricity have brought

the balance of the world a long way in its march of civiliza-

tion, the farmer has kept pace. I do not want to hear any

more about the farmer laoo'ing behind. Sir, two hiohly

paid professors, holding full professorships in Cornell Uni-

versity, last Saturday lectured to a body of men about this

size, and tried to show them bv churn and table how to

make butter. That is advancement. Those professors did

not feel that they had lost their dignity in undertaking to

teach those farmers how to make butter, and they were

anxious to learn. I say that there has been advancement,

and greater advancement among the agricultural classes

than among almost an}' other in the land.
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THE YALUE OF BREEDS AND VARIETIES,-HOW THEY
ARE FORMED ; THE EFFECT OF FOOD ON BREEDS.

BY PROF. I. P. ROBERTS, ITHACA, N. Y.

In judging of the value of breeds and varieties one should

have some knowledge of how they are formed, if any distinc-

tion whatever is made in the quality of the breed or individ-

uals of it. All breeds, so far as I have been' able to dis-

cover, have been formed in a similar though not identical

manner. First environment produces variation for the bet-

ter. A mild climate or rich herbage or barren land pro-

duces changes in some particular localities which were quickly

discovered by the most observing breeders.

As the wants of man multiplied and civilization advanced,

advantage was taken of the improvement which was due

entirely to environment, and selection was added, and so the

foundation of improved breeds was laid. The breeder, if he

was worthy the name, saw clearly that improved conditions

had improved the animals of the foundation stock which he

had selected ; so he is led to secure still further improve-

ment, by not only improving the surroundings but the food

and care as Avell. As this improvement goes on, some indi-

viduals show the effect of it more than others, or they

respond more (juickly to their changed surroundings. Again

a few of the best are chosen, and the work of forming a

variety and later a breed is begun in earnest.

The value of the breed will be contingent upon two tilings.

First, the quality of the foundation stock first selected, and

the skill of the breeder. One of a breed may develop faster

than the others, as also may the stock of one breeder become

better than that of another, though not of the same family

;
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or the cattle of one breeder may l)e far worse than another,

and so it is not an uncommon thing to hnd pure bloods of

far less value than mixed bloods.

Soon the breeder writes the history or genealogy of his

stock, and this we call a pedigree ; but usually this pedigree

gives us no light as to the performances of the animal. It

only tells of sires and dams, grandsires and grandams. We
have done a little in the right direction by publishing the

performances of individual animals and families in a few

cases.

If the foundation stock has been well selected and the

breeder has been skilful, then the breed becomes valuable,

because the qualities desired have been secured and made

reasonably permanent by causing these qualities to be con-

stantly active. Growth, it should be remembered, comes

from the activity of molecules of matter, the new replacing

the old ; and, if the new particles are provided faster than

the old are worn out, we have growth and surplus.

Let me repeat that the value of the breed or family is con-

tingent upon the foundation stock and the skill of the breeder
;

if both have been superior, then the breed or variety has the

qualities wanted. If dairy cattle, then no dairyman can

afford to spend a lifetime in trying to form a breed, but

should avail himself of the results secured by the successful

breeders who have preceded him.

How They are Formed.

Since the strictly pure-blooded animals are usually high

priced, and since no breed can fit perfectly into every condi-

tion on but few farms, and since an infusion of the mixed-

l)looded cattle of any locality is likely to give stamina and

vigor to the pure bred, and some of the qualities best suited

for the particular locality, therefore it is safe to advise each

farmer to breed a variety of animals to suit his particular

locality and wants. He should start with the best of the

animals already on the farm, on the dam side, because these

of necessity have in time adapted themselves to the food they

have received, the land upon which they have grazed and

the uses to which they have been put. It is not good policy

to introduce animals of different characteristics and qualities,
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without very good and sufficient reasons. Success lies

always in improving that which is already at hand ; and I

know of no l)etter way than to unite the success of the plain

farmer, with his plain-lired cattle, to those of the more

skilled breeder of well-bred animals.

To the man who knows ho^\' to use them, the pure breeds

are of inestimable value. To the man who is constantly

improving his animals, success comes quickly and he finds

that he is not only possessor of grades and t)f valualjle fami-

lies, but also of many varieties of cattle, sheep, swine, etc.

To this improver of domestic animals the pure bred is a

necessity if he w^ould accomplish his purpose quickly and

cheaply. The pure bred to the man who has plenty of

money and little experience is a snare. To the man who has

little money and little experience, a variety of animals is

better than pure l)loods while he is learning.

Since all breeds and varieties have been formed by steady

and slow advancement, so valuable qualities in any breed,

variety, family or mongrel animals must ])e secured by the

same slow, painstaking process. The plebeian animals can

easily be raised in a few generations to the dignity of vari-

eties, and some of the best specimens will form as good

foundation stock for new l^reeds as formed the beginning of

the breeds which we already have.

The United States needs a far greater numl)er of breeds,

the farmer needs an infinite number of varieties, in fact,

every farmer should have a variety of cattle all his own,

suited to his pastures, his feed bin, his skill, his climate and

the purposes to which he desires to put them, \^"riting and

publishing a pedigree does not make a l)reed or variety;

tiiey can be formed by selecting the best, not only for the

foundation stock l)ut by making constant selections ; that is,

l)y regularly weeding out all animals exce})t the superior

ones. These in turn are improved by improving their food

and surroundings, and by l)etter and more intelligent care

and use. They are not formed quickly, but are the product

of Ion": and intelliirent efibrt. There are no secrets and there

are no miracles, and I am surprised that there are not, after

so many years of breeding pure-bred animals, more varieties,

breeds and sulj-breeds, each adapted to its particular locality
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and conditions. Success lies along this line, and it cannot

be well secured on any other.

The Effect of Food ox Breeds.

Darwin says that " of all the factors which produce vari-

ation in animals, food is the most potent." Food is also the

greatest factor in producing improvement ; and, if we are

aiming to improve animals, of course we are ever trying to

produce variation, for if no variation occurs then there can

be no advancement. Starting from these fundamental prin-

ciples, we may now begin to treat of the details of the feed-

ing and care of the animals, in order to produce variation

for the better, or variation which shall result in fitting the

animals more perfectly for some specific use or uses.

In order to illustrate, I take the improvement of dairy

cattle. Start with the parents ; if, at or just before the time

of conception, the parents are fed and cared for as we usually

treat the best of our beef breeds, then we have taken one

step towards variation for the worse, because a new quality,

beef, is being introduced into the blood of the embryo, and

we cannot hope to get as good a dairy calf as we would had

the sire and dam at the time of copulation been in a condi-

tion in which all dairy cattle should be kept. From the

moment the calf is born it should be watched and trained for

the dairy as carefully and scientifically as is the little foal

that is dropped in the trotting stable. It has been dis-

covered that, in order to get the best results, trotting colts

should be fed and developed towards the uses to which they

are to be put when mature. They are not only fed with a

view to the track, but they are also exercised with a view

to speed. Should the trotting colt be fed like the draft colt,

then we might expect marked variation to appear before

maturity, and this marked variation for the worse ; and, if a

trotter were desired, this would be a very foolish and very

unscientific method of treatino; a trottins: colt, I use the

trotting colt as an illustration, because of the scientific treat-

ment and breeding which is showing such marked results,

since the colt has been properly bred, fed and exercised.

If the dairyman were to use a tithe of the skill in rearing

the dairy calf that the horseman shows in rearing the trot-
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ting colts, we long since would have doubled the average

product of our dairy cattle. Taking the dairy calf at birth,

we find that it is unable to dio^est and assimilate coarse or

innutritions food. Its delicate digestive apparatus can only

take care of those forms of food which are easily broken

down and assimilated, such as new milk ; but, if the calf is

fed with new and rich milk, it is soon inclined to put on fat,

and this is just what the dairyman does not want. He
should teach his animal to put fat in the pail and not on the

ri])s ; and so the utmost care must be taken in so balancing

the quality of the food and the quantity as to produce vigor-

ous, healthy growth, and to extend to some extent the

al)domen without inducing the young animal to store up

tallow. Great care should l)e taken not to have the food

so concentrated as to dwarf the viscera and contract the

stomach, and neither should the food be so innutritions

as to distend the stomach to such an extent as to injure the

power of digestion and assimilation. We find calves can be

reared on whey or watered buttermilk ; but the results are

not satisfactory, because the calf must take into its stomach

so great a bulk that it cannot take care of it, and hence

bloating, colic and indigestion are sure to follow. The dairy

calves should never be fed largely on concentrated food,

such as corn meal, cotton-seed, etc. If they lay on some

little flesh and even some fat while on pasture, no evil re-

sults will follow ; but flesh and fat laid on l)y the feeding

of concentrated and heat-producing foods are sure to aflect

the usefulness of the future cow.

The calf, like the trotting colt, should begin its life work

very young. At first thought it would appear that the calf

should be matured before it was allowed to produce young,

because it seems somewhat contrary to our theories, at least

of vigor and reproduction, to copulate immature animals;

but in practice it is found that the young heifer must be set

at her life work at a very early age, and, as she does not

give milk, or it is not practical to have her do so before she

drops a calf, it is the practice, and a very wise one, to have

her drop her first calf at not more than two years of age.

While this calf is in uterus she is of necessity if well fed

somewhat fleshy, but this flesh should rapidly disappear if
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she has the dairy instinct, as soon as she begins to produce

milk, and this first year of the dairy calf-cow is the most

critical one of all her life. Immature, because not more

than half srown, she has had to give life and sustenance to

her calf, she is now called on to give milk for her owner,

and within a few months she will as-ain have to furnish life

and sustenance for her second calf; so here is a constant

threefold demand upon her energies, and unless the utmost

skill and pains is taken, the usefulness of the coming cow

can he almost ruined by careless and ignorant methods.

This young heifer should not only receive a great abundance

of food, but that which is succulent and easily digested.

The greatest care should be taken to make her develop the

mammary glands ; that is, her food should be so regulated

that it would not only sustain her and produce material for

the growth of herself and the embryo calf, but also a large

surplus, because the milk and liutter product is merely the

surplus, or what is left after the other w^ants have l)een sup-

plied. If scarcely more food is given than is required for

the life and growth of the animal, then of necessity little

surplus product will be secured, and what is produced is

often secured at the expense of the young cow and her pro-

spective calf. I wish I knew how to emphasize the need of a

more scientific and practical treatment of our two-year-old

heifers. If all of them could be fed right for one or two

generations, the average product per cow of our dairies

could easily be raised twenty per cent.

Now, I should like to give some little time to the effect of

food on the dairy, etc. I have left purposely the far-reach-

ing, effects of feeding, on the product of the animal par-

ticularly, for general discussion, rather than to try to

cover the whole subject. I only want to say, before I take

my seat, that I believe that you, like I, will enjoy your-

selves wonderfully in breeding a variety of cattle. We
have two varieties of cattle. Summing up our results, we
find that we have succeeded in more than doubling, nearly

trebling, the average income per cow of our stables. We
are trying to teach a lesson to our students. We are not

doing it with thoroughbred cattle entirely, we are doing it

almost entirely with grades, saying to the student, as he
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comes and looks through our stables and sees what is done

there :
'

' See if you cannot 12:0 home and do the same thini;

without drawing upon your father's bank account for four

or five thousand dollars. You are too young to breed

thoroughbred cattle ; it takes long experience and skill to

be eminently successful in breeding thoroughbred animals.

You want to commence on your father's farm, first taking

out the poor cows ; second, selecting the liest ones ; and

third, taking advantao-e of the successes of the ages that

have gone before, — the successes of the island of Jersey,

the successes of Holland and the successes of your immediate

neighbor. Gather them all up together. It is a good deal

cheaper to 1)uy these successes than it is to go over the

ground." That is my opinion, but it is the opinion of

only one man, and one man's opinion, although he may have

had a wide field of observation, although he may have been

long a teacher, although he may have Ijeen successful,— one

man's opinion of necessity is restricted. So I would like to

hear this intelligent audience discuss this subject among
themselves rather than ask questions, because I came here

to learn rather than to teach.

The CiiAiRMAX. The question before you this afternoon

is "The value of breeds and varieties, the formation of

breeds and varieties, and the effect of food on breeds."

These questions are now open before you.

Mr. Lynde. Professor Roberts has made a statement to

the effect that we should have greater varieties of breeds,

and I apprehend that this audience would like to have him

tell us what he moans by " greater varieties." I think lie

is generally misunderstood by the audience.

Professor Roberts. I mean that 3a)u should take as the

foundation of your stock the best of the cattle that are in

your stables, to conmience with.

Mr. Lyxde. I do not think the audience thought you

meant that. That is the very reason I asked the (|uestion,

that you might explain yourself.

Professor Roberts. I am very thankful to you for calling

my attention to it. Begin with the heat cows you have in

your stables, then take a thoroughbred sire, — by " that I
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mean a male from some herd where some noted animals

are found in the line of their pedigree. Coupling such a

sire with a good cow, we get a seven-eiijhths, a fifteen-

sixteenths and a thirty-one thirty-seconds. I think when

we get there we may call them a "variety" of cattle. I

should drop the word " grade " when they have reached that

point.

Professor Cheesmax. I would like to have you give

some further information in regard to that thirty-five-dollar

cow that you mentioned. Won't you tell us what her con-

dition was when you got hold of her, how much she weighed,

what she cost you to keep her during the first year when she

gave that four hundred and forty pounds of butter, and how
much she is iiivino: to-day?

Professor Roberts. The cow was one of two that were

picked out, supposing they would give us a fair amount of

milk. We had two purposes in view. One was to show

our students how the dairymen of New York kept their

cows, or how they did not keep them. The other was, we
wanted more milk than our cows would give. We sell con-

siderable milk, and use a good deal for laboratory work with

our students. This cow looked as thouo'h she mio-ht have

quite a sprinkling of Shorthorn blood. That was her ap-

pearance ; I know nothing of her history. She failed to

produce young the next year, and so we milked her about

eighteen or twenty months, and she has gone to the butcher.

She would weigh when we sot her al)oUt eio-ht hundred

pounds ; when we sold her she would weigh aliout eleven

hundred pounds.

Mr. Richards. I cannot quite understand the professor

when he speaks of "variety." I do not know what he

means by that, —•whether he means that he would not

have farmers introduce thoroughbreds and continue that line,

for instance, Jersey, Holstein, etc. Most of you probably

know the record of " Jersey Belle," owned by Mr. Charles

O. Ellms of Scituate. Four or five years ago she was the most

famous cow then in America. Her owner was offered twenty-

five or fifty thousand dollars for her. I have a descendant

of that cow, and there have been many, of course, round

about in our neighborhood. You know, perhaps, that her
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record was twenty-four and a half pounds of butter a week.

That of course is exceeded now, but eight or nine years ago

that was the highest record,— over three pounds of butter a

day. That was a chance cow, it was not a thoroughl)red.

She was raised in Hino-ham, and he ol)tained her 1)ecause

her mother made very yellow butter in the winter, and that

was what he wanted ; so he procured a calf from that cow.

The daughters of that cow give a large quantity of milk and

considerable butter, but nowhere near the amount that the

mother gave ; the blood seems now to be more or less pass-

ing out. There is hardly an instance, I think, where the

record of one of the daughters comes up to that of the old

cow. So it seems to me that the professor's theory about

breeding from varieties and not from thoroughbreds, as

Jerseys, Holsteins, etc., will not hold good.

Professor Roberts. I suppose those who are familiar with

a large numljer of Jersey cattle know that a great many of

them are not very valuable. We always appear to like to

talk of a few herds and of the best animals in those herds,

and somehow we put out of sight the poorer ones. That is

a mistake, because I have not a very great respect, it is true,

for a man who lies to me, Init I have far more respect for a

man who lies to me than for one who lies to himself. Now,

farmers, we are seeking after the truth, and farming in many
lines is pretty hard work, and a part of it is our fault. It is

not the fault of politics, nor of the Republicans, nor of the

Democrats ; it is our fault, l)ecause, as I think, we have not

made as oood use as we ouo:ht to of our land, of our markets

and of our cattle. I come to you to-day in all earnestness,

asking you, as I ask the farmers of New York, to see if you

cannot put a little more brains into this business. Here is

the president of your college ; he asks you to send your boys

there. I guess you are going to ask him for a winter course

of lectures such as we have had. Now, Avhat does that mean ?

It means that the colleges have brought their teaching to the

farmer, and it means, if it means anything, that that teaching

is worth something. Now, you have got that instruction

for your boys here in your own State. My friend the secre-

tary has sent for me, kept me away from my boys for two

days, and agreed to pay my expenses and so on, to come
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here and do the very thing which I sliall do to my l)oys.

This is a college, to all intents and purposes ; it is a university

extension. And so I say again, that this land that you have

here is not very poor land, only you have not somehow got

hold of it right. Your land is better than you think it is. I

know it to be so, because when I can take an old clay pit at

Cornell University that was supposed to be run out, and

raise more than twenty-four bushels of wheat per acre on it

for three years in succession, without any grass or clover

intervening, or any fertilizers or any farm manures, I know
that there is the same fertility in your land, and I know that

first-class culture will get it out. I know that you have the

foundation for the best dairy animals in the world right here

in this State. I know that some of our records in this State

have beaten any of the records that have ever been made in

Europe. If I am wrong, correct me. I know that you can

not only perpetuate the Jersey cow, but you can make better

butter than the Channel Island men ever saw. I know that

the plain farmers up on these Massachusetts hills can have

heavier bank accounts than the farmers of Jersey have. I

refer to the Jerseys because we have started out with them,

and probably that breed is better adapted to this climate and

to these conditions than the Holstein. I think very likely

that is the case, but I do not know it to be so. Now, I say

that every farmer on these pleasant hillsides can go home
and take advantage of the good animals that he has in his

stables, discarding the others, and have a variety of Jerseys

that, if they are well bred, will equal an average thorough-

bred Jersey herd. I say to-day, and I say it publicly, that

I have a herd of grade Jerseys that I will pit against the

average production of the thoroughbred Jersey cattle,— not

against the best of them. I have a herd of grade Holsteins,

or a variety of Holsteins, bred by myself there for illustra-

tion, that will excel the average production of all the thor-

oughbred Holstein cows. Some of the cows I started with

gave less than three thousand pounds of milk a year, and I

have got an averas'e from both herds of over eio;ht thousand

pounds per cow a year. I have Holstein grade cows that

when I came away the professor of dairy husbandry said

they had crossed the ten thousand pounds limit, and the year
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is not yet up. "We have several Jerseys that have given

over six thousand pounds, — phiin farmer cows, bred there

at the university. But there is not a farmer in this audience

who cannot beat me all to pieces if he will try. Now, that

is savino; a sood deal, is it not? Let us be honest. I want•-0 "

~

to confess to you that you can do infinitely better than I do.

Most of you men are at home, and can take part in your

farm aftairs : but I am an executive officer, and engaged very

laro;elv in executive aftairs. I have not milked a cow for

ten years, I think ; I do not know that I have bought a cow
for ten years, and often a week elapses that I do not get into

the barn. I have had to work out these problems at arm's

length. I have had to take care of boys instead of calves

and cattle, and I do not hesitate to say that there is not a

gentleman resident in this Commonwealth of Massachusetts

to-day who cannot go home and do inlinitely better than I

have done. I say the reason you have not done it is because

you have not made the best use of the opportunities you
have had. You want more such meetings as this, more such

men to talk to you just as you have been talked to at these

meetings, and somehow get up a little more enthusiasm.

You can do it. These fields are not worn out. You have

good lands, good cows, and you ought not to have any poor

ones.

Mr. Lyxde. I think part of the audience, at least, have

misunderstood the professor. He has said that a mixed herd

is better than a thoroughbred herd. I think there are many
of you who understand him to say that he would not breed

from a thoroughbred sire. I think that is a mistake. I

think he would not give you any such instruction as that,

but that he would have you breed from a thoroughbred sire,

but he would have you take the very best of the dams that

you find in your stables. I think the speaker and the audi-

ence should understand each other l)etter.

Professor Roberts. Does any one else in the audience

understand that I liave recommended breeding from any

other than a thoroughl)red sire?

Mr. Lyxde. I think many of the audience so understand it.

Professor Roberts. If I iiad been so understood, you

would have had my hair otr])y this time.
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Mr. . We Avould hiss you off the stage.

Professor Roberts. Any man who would not take ad-

vantage of the knowledge and skill of the best breeders in

the world, when a male calf can be bought for fifty dollars,

<and a pretty good one, too, ought to be hissed off the

stao;e.

Mr. Mills. Would you not avail yourself, if you could,

of just the same condition of things, namely, a thorouglil)red

animal on the dam side? That is, would you advise farmers

to avail themselves of grade animals because we must, or

because it is best? I would like to have that question an-

swered.

Professor Robeets. I would not advise you to buy those

thorousrhbred animals, females and males, because vou are

not skilled enough to breed them yet. I have seen hundreds

of men undertake to breed thoroughbred animals, and the

animals that somebody else produced were a good deal

higher than they were, and consequently their thorough-

breds sank down to their level, and that is the ijrade level.

That has been the course of the thoroughbreds. They have

gone into the hands of men who were not large enough to

handle them, who had not the nerve to get rid of a calf that

was not a good calf, if it did have a pedigree a yard long.

Now I come back to what I did say. I said that a man
who produced a thing himself prized it a great deal higher

than if he purchased it. That is what I said, did I not?

Now, the animal that you go out and buy is liable to repeat

the old story. If it drops a calf, that calf does not give half

as much milk as its dam did ; her calf does not give near as

much as the dam did, and so on. More than that, you know
that the thoroughl^red animals, if they are kept up to their

standard, must be fed with the utmost skill, and they must
be fed liberally. Now, don't you forget that the man who
is not used to handling tlioroughl)red stock fails. He had a

good deal better learn his lesson with cheaper material.

When I send my bovs home I say :
'

' The last thinof you
want to do is to ask your father to put thoroughbred females

in the dairy. When you have learned to breed a good
variety of grade females, then is time enough to ask 3'our

father for money to buv a thor()U2:hbred female. You can
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switch off from breecUnsf grades onto breedino; thorouo-hbreds

so easy, but it is an awful thing to switch from breeding

thoroughbreds to breeding grades. It is a wrong kind of a

switch ; it is a switch back."

Professor Cheesman. Before we close this subject of

breeding, I want to ask further, so that we may all under-

stand it distinctly, whether these cows that the gentleman

speaks of sometimes as Jersey grades, at other times as

varieties, have been crossed with Holstein 1)ulls ; and the

same with reference to the Holstein grades ? Have you bred

up with a thoroughbred Jersey bull, or with a thoroughbred

Holstein bull right through ?

Professor Roberts. We take a native cow. By a native

cow I mean a cow that has been bred to no purpose.

Sometimes we found a native cow that had some Shorthorn

blood. Sometimes by the twist of the horn you could see

evidence of a little Ayrshire blood, sometimes a little trace

of the Devon blood apparently, in what we would call a

scrub cow. We tried to get good ones. We could not

always get the best cows ; our condition was such that we

could not avail ourselves of the best ; but, as I say, Ave tried

to get good ones. Now, when we started in with a Jersey

and got a half-blood, we kept on and got a three-quarters, a

seven-eighths, a fifteen-sixteenths, a thirty-one thirty-sec-

onds, and so on.

Professor Cheesman. How much increase in size have

you got since you commenced breeding grade Jerseys ?

Professor Roberts. I should say we are breeding Jer-

seys that are fifteen per cent larger than your New England

Jerseys, but not much larger than the Miller & Smith Jer-

seys of Franklin, Pennsylvania. You know they are breed-

ing large Jerseys, and I like that. Then we have taken

pains to breed the Holstein down. That gives you an ink-

ling as to my ideal of a dairy cow, does it not?

Professor Ciieesmax. What do those cows weigh that

have passed the ten thousand pounds limit this year ?

Professor Roberts. Those cows will average at least

twelve hundred pounds. They are in good dairy flesh.

Professor Cheesman. How nmch do the six thousand

pounds Jerseys weigh?
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Professor Roberts. I can hardly tell. We weigh them

pretty often, l)ut I am not the professor of dairy husliandry.

Professor Cheesman. Can you not tell us within fifty

pounds ?

Professor Roberts. I guess I can if I think a little.

You know sometimes we have a little two-year-old thing

which reduces the average. You want the weight of the

mature cow ; I think our grade Jerseys will average pretty

near nine hundred pounds.

Mr. Waters. I would like to ask the professor how
much grain he fed that cow that made four hundred and

forty pounds of butter a year ?

Professor Roberts. Eight pounds a day is our general

rule to a cow givino- a lariic amount of milk. A little more

is given to a cow that is going into beef, but our rule is

eight pounds of concentrated food per day per cow when

they are in milk. That food is generally composed of about

one-quarter cotton-seed meal, one-quarter bran, and the

other half oats or corn or anything we can get.

Mr. Waters. Is that the ration that you feed to your

grade Jerseys?

Professor Roberts. Yes, sir; eight pounds of concen-

trated food a day when they are in milk. Now, mind what

I said. If we see a little Jersey cow, for instance, whose

capacity is not up to that feed, and she begins to go to beef,

we withhold a little. She has got a surplus, she eats more

than her udder will take care of, and she is going to put it

on her ribs. We do not want her to do that.

Mr. . This is a milk-producing country. Now,
would you advise a man starting in the milk business to

start off with a herd of grade Jerseys or grade Hoi steins ?

From which can he get the most profit, compared with the

food they will consume and the milk they will give ?

Professor Roberts. I would advise such a man, the first

thing he did, to go and learn how to judge a dairy cow. He
can no to the colleo;e and learn '

it this winter. He can get

more information there than at any other place. If he will

come up to our place, our professor of dairy husbandry will

give him a few simple lessons on how to select a dairy cow.

That is the first thing. Then he can go out and buy his



176 BOARD OF AGRICULTURE. [Pub. Doc.

females from the cows of the country. If I were such a

man, I should pick out good, strong young cows that

promise to give a large amount of good milk. Then I

should purchase a lirst-class male Jersey, in this locality,

and then I would show my neighbors that I knew some-

thing al)out the process of breeding, and l)reed a herd that I

would be proud of.

Mr. Myrick. Would you do that if you had to sell your

milk for two cents a quart?

Professor Roberts. I would not sell milk for two cents

a quart, if I could avoid it. Yes, I think I would.

Secretary Gold. Do you find the half-bloods better than

after you have bred them still higher ?

Professor Roberts. Well, I am sorry to say that I could

not answer that question unless I had our taljulated state-

ment here. If I had our record before me, I could tell you

in a moment.

Secretary Gold. Without any special record, but with

some miscellaneous practice, with one continuous line running-

through it, however, the result with me has l)een that the

half-bloods were better o-enerally than the higher grades. I

started with a miscellaneous herd. I selected thirty or forty

cows, put on a Shorthorn bull from an excellent milking

family, and I raised my half-bloods, three-quarters, seven-

eighths, and so on ; and presently my neighl)ors suggested

that my stock was getting too large, and that perhaps I

might improve by some other variety. In the mean time I

had some pure-bred Shorthorn females also. I put on a

Devon l)ull, and bred grade Devons (I had some })ure-breds,

too) untiFmy herd were all alike. I got some of the nicest

o'rade steers that you can imaiiine. The cows were all red,

and there was a little inconvenience, because some of them

were so much like others that we could not tell one cow

from another. So we selected an Ayrshire l)ull and some

pure-bred cows also, and we bred Ayrshires until every

animal in the herd was as spotted as those that Jacol) had.

Then we got the idea that pr()bal)ly the Ilolsteins were the

coming cows, and we put on a Ilolstein bull until black and

Avhite were the prevailing colors. In the mean time we de-

sired to go iulo the creamery business, and we found that
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we could not o-et much cream from the Holsteins, but must

go to the Jerseys and Guernseys ; and so we are now put-

ting in stock of that kind, and also buying some of the

chance Jersey stock that you referred to that are no better

than they should be. Somebody else wanted to dispose of

them, and we unfortunately were induced to buy some pure-

bred Jerseys of that quality. We are now raising from ten

to twenty heifer calves a year, and putting them into our

dairy. We have not kept a record of the yield, l)ut we
have this impression very clearly in our minds, that the

half-bloods that we got the first two years after we intro-

duced a pure-bred sire were better animals than the stock

that we graded higher, whether Shorthorn, Devon, Ayrshire

or Holstein. We have not carried it far enough to see what

the result will be with the Guernsey.

]VIr. Ware. Which blood, on the whole, satisfies you

best?

Secretary Gold. That is a question which I am not pre-

pared to answer.

Mr. Lynde. I would like to ask Mr. Gold if he would

recommend to the young farmers here the promiscuous breed-

ing that he has o-one into ?

Secretary Gold. I do not recommend it at all. I am
speaking of it as one of the wild vagaries that I have fol-

lowed through my life, and if anybody can draw from my
experience any rules to guide them, I would like to have

them do so. I am all at sea about it.

Professor Roberts. I am glad to hear Mr. Gold's experi-

ence, because it justifies me, I think, in the advice I give my
students. It is something like this :

" Try to find out,

before you enter the business of raising cattle, what class of

cattle will best suit your conditions and your tastes, for a

man has no business to breed Holsteins if he likes Jerseys,

or vice versa. Having done that and got started, then if it

is not the best breed make it the best." That is my notion.

Now, you have struck another principle that we observe

in plants particularly, and which may hold true with ani-

mals, that the first cross sometimes gives vigor, so that the

wise corn-planter often takes a few kernels of one variety

of corn and mixes them with some other variety, so that the
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pollen from the new variety will come onto the old and stim-

ulate it to greater production. I am rather inclined to think,

Mr. Gold, that there is something in what you have said

with regard to animals,— that the first cross is apt to stim-

ulate production sometimes more than would appear on

either side of the house, in the dam or the sire.

Now, another point, and then I am through with what Mr.

Gold has said. It is quite possible that in all your eftbrts

you have not studied the law of the dairy calf; that some-

body produced those animals, and produced them fairly well

;

then you took them, and as soon as you began to raise calves

you broke the law of the dairy calf, and the result was, that

the longer you continued the cross the poorer your animals

became. That often happens.

Secretary Gold. I would say that my system of breeding

was not quite so wild as you might consider it, because the

conditions varied through all this period very much. AVhen

we were seeking to breed Shorthorns, beef was a very impor-

tant production ; very soon Devon steers were in demand, and

Devons suited the market at that time ; then came shipping

milk to New York, and the Avrshire came in to meet that

demand and call ; and now, making cream for a creamery,

we demand still a different class of cattle ; and this is what

has led me largely to pursue this course. There are few

farmers who can speak from an experience of fifty years,

keeping their own stock straight along, as I can ; but these

different conditions induced me to look for different classes

of animals.

Mr. Appleton. I feel sometimes a little bad, as if I

pitied the United States, and for this reason. We have been

talking here to-day about the cattle on our farms as Jerseys,

Ayrshires, Holsteins, and so on. I would like to ask the

professor, if we continue the system of breeding of which he

speaks, when he thinks we can S})cak of " American cattle
"

or " United States cattle " ? As you referred to sheep in that

same way, why should we not in time have something we

can call our own?
Professor Rohekts. I think we will. I have advocated

this for a year or two, and have taken hold of it, and you

are going to take hold of it. More than one man in this



No. 4.] BEEEDS AND VARIETIES. 179

audience will o^o home and see if he has not ""ot the material

on liis farm for the foundation, and all it lacks is the skill to

unite the proper blood. That is all Charles Colling did, and

all that Robert Bakewell did.

Mr. Appleton. It seems to me that your words need to

be enforced upon the farmers.

QuESTiox. How are we to enforce them?

Mr. Appleton. Simply liy Ijringing before them, "line

upon line and precept upon precept," such instruction as we
have had here, in order to bring about the desired result. I

think this Board has adopted a method which has that object

in view. The Board is going to institute lectures on this

same subject in different towns throughout the State. If we
could have 3'our lecture repeated, it would be a great help.

I refer to this to show that the Board is progressing and

doing more than it has in the past l)y having these lectures

during the winter. I think it is an advance and will be a

great help. It was to make that point that I rose and asked

the question.

Mr. McIntosh. I wish to say one word to help out Mr.

Gold. I am one of those old fogies who still clino- to oxen.

I have learned that in Connecticut they still produce a good

many working oxen, and there are some men who make it

their business to buy oxen wherever they can find anybody

who has a good yoke to sell. That is the reason they breed

steers there. In Massachusetts oxen have gone out of

fashion except among a few old fogies.

Secretary Sessions. Mr. Brooks, the professor of agri-

culture at the Massachusetts Agricultural College, I think

could tell a little story about his experience with some grade

cows which he purchased, that may be of interest as showing

the ability of Ncav England cattle to furnish something to

build on.

Professor Brooks. I will say that, at the time when I

took charije of the herd of cattle on the colleo;e form at

Amherst, the barn was not nearly full. I found the farm

producing an enormous quantity of fodder, corn, etc., but

no stock to consume it. The policy had been pursued for a

few years of selling a good deal of hay, and man}' of the

fields on the farm needed an additional amount of fertilizers.
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I therefore thought it would be best to fill the barn with

cows. AYe could dispose of any amount of cream in the

local creameries, and the cows would consume the fodder we

produced. I accordingly set out with my fjirm superin-

tendent and picked up twenty new milch cows. This

was in October, 1890. We saw a considerable numl)er of

cows in order to select the twenty, and I will leave you to

judge whether we got good ones, when you hear what the

twenty cows did.

Question. What did you pay for them ?

Professor Brooks. We paid on the average about fifty

dollars. We put those cows at once into our barn, and fed

them liberally. AVe had ensilage made from a variety of

corn that ripens, and it was very full of grain. AVe gave

about thirty or forty pounds of this a day, and in addition

to that gave some corn stover during part of the winter, and

as much hay as the cattle would eat, with mixed grain, con-

sisting of bran and cotton seed, the greater part of the time.

The daily gross cost of the feed was about eighteen cents per

animal, but after deducting the manurial value of the food,

as Dr. Goessmann would estimate it, the net cost of feeding

those cows was not more than nine or ten cents per day for

each cow. AA"e kept accurate records of our college herd,

weighing the milk after every milking, and those twenty

cows gave an average of a little over seven thousand pounds

of milk, and that notwithstanding the fact that one of them

was practically worthless, as she came down with foot-rot

within a very short time after we got her, and contributed

very little to the total. AVe also kept accurate records of

the cream produced from this milk, and the average per cow

gave a little over three hundred pounds of butter in the

year. This butter is marketed in the shape of cream in the

local creamery, and nnist have averaged us about eighteen

or twenty cents a pound, as we get all the way from three to

four cents a S[)ace, and it takes a little over six spaces to

make a pound of butter. In addition to this, which Avould

amount, I presume, to al)out fifteen or sixteen cents per cow

daily for the l^utter, we of course had the skim-milk, which

would be something like twenty pounds, or nine quarts,

which for feeding may have been worth about six cents.
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If vre could have sold it, it would have been worth more.

But this would make the proceeds from each cow something

over twenty cents per day. Labor does not enter into this

calculation, of course, but you see how it stands. Let me
recapitulate. We obtained from the butter about sixteen

cents ; the skim-milk may have been worth six cents ; making

twenty-two cents. The gross cost of feeding was about

eighteen cents, but the net cost, after allowing for the

manurial value, w^as only about half that sum. So that

there is quite a liberal margin to pay for labor, interest on

the cost of the cows, and for depreciation.

Secretary Sessions. Tell us something about the breed

of the cows.

Professor Brooks. We knew nothing about the ancestry

of those cows in most cases, but there was quite a variety.

One of them we found out afterwards was a pedigree Short-

horn. We did not give anything more for her because she

had a pedigree. They were good-sized cows, with Short-

horn blood in a good many of them ; I should say grade

Shorthorn had been the foundation on the maternal side,

and that they had been crossed to a considerable extent with

Jersey bulls, so that it was a mixture of our own native

stock with some Shorthorn and some Jersey blood.

Question. How many spaces of cream did you get per

cow?

Professor Brooks. In the vicinity of twelve spaces, as a

rule. Professor Roberts has had something to say upon one

point in regard to which I wanted additional information.

He spoke of breeding a young creature so that she should

produce her first calf at the age of two years. I judged

from his remarks that he proposed to breed her again within

a few weeks, so that she would have her second calf per-

haps before she was three years old. I have not had much
opportunity to test the matter in my own experience, but I

had rather got the opinion that it would be better to allow a

somewhat lono-er interval between the first and second calf,

in order to give a young creature time to grow, and in order

also to fix that very valua1)le characteristic of holding out

giving milk for a long period ; for I find that the profit

depends very largely upon the length of time during which
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it will hold out. There is the greatest difterence between

cows in that respect. One of the worst things I have to say

about Shorthorn cows from my own experience is that they

do not generally hold out as well as some others. But I

believe we can do very much to fix this quality, or to

establish this quality l)y following the plan I have indicated.

I would like to ask Professor Roberts what his idea is

upon that.

Professor Robeets. We breed our cows at all times.

We never lock up our dairy. Our dairy runs all the year

round, Sundays not excepted. We think we can make milk

better and cheaper in the winter than we can in the spring,

so of necessity we try to breed a certain number of cows a

month. We should breed this heifer about three months

after she came in, if she will conceive at that time. If she

is giving a fair amount of milk, then she is not likely to con-

ceive, and we must wait a longer time. We usually try to

breed them so they will have a calf once a year, so as to

keep our herd good.

Mr. Geo. M. Whitaker (of Boston). There is one subject

that has a bearing on the dairy question which I would like to

inquire about. For years there has been a good deal of dis-

cussion and agitation over the oleomargarine question, and

at hearings before legislative committees and elsewhere the

farmers of the State have been opposed by money men who

have told us that the legislation we asked for was wholly

unreasonable, because oleomargarine was a valual>Ie food

product, almost identical chemically with butter. They said

it was just like butter, except a few unimportant volatile

oils. Now, the professor in talking about volatile oils led

us to think of them as natural stimulants of digestion. I

would like to ask his opinion whether or not those few

volatile oils which chemists have alluded to in those hearings

as so unimportant may really constitute very valuable ele-

ments, giving a digestibility to l)utter which does not exist

in oleomargarine ? That is a point I have never seen alluded

to in any dairy discussion before.

Professor Roberts. They certainly do. This is not

guess-work, l)ut from actual experience. You have only to

appeal to your own taste in regard to fruit and all kinds of
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food, to know that those volatile oils that come from well-

developed fruit and well-cooked food are powerful assistants

of digestion. There are many people, especially people

who are somewhat aged, who cannot eat a piece of meat that

has laid out on the butcher's table for a week. My cows,

when they are well fed, will not eat hay that has laid out

and been aired for two or three days on the floor. It has

lost its spirit ; that is, the volatile oil which stimulates

digestion. The gentleman has made a good point there.

The oleomargarine manufacturers understand this, and they

churn the oleo with milk, in order to get a little of the vol-

atile oil to assist digestion.

Mr. Moore. I would like to ask the gentleman whether

they heat the water for their stock.

Professor Roberts. Yes, we feed hot water. The Bible

says, '
' Because you are neither hot nor cold I will spew

you out of my mouth ;
" and that is literally true, I think,

with feeding cattle or with feeding men. You want your

tea cold, or you want it hot,— I do. We water our ani-

mals during all the colder months with water at a tempera-

ture of about ninety degrees. They will drink it very

comfortably at one hundred and ten after they get used to

it. You can drink milk, or at least I can, at one hundred

and thirty degrees. The cows relish the hot water, and if

you ask some good physician, he will tell you that the

efiect of hot water in stimulating digestion is exactly the

same as cold water. When you sit down to a meal and

drink a glass of cold water your stomach is cold
;
presently

the reaction comes, and then you are ready for your meal.

You do the same thing when you drink hot water, only the

action is primary instead of secondary.

Question. Can you tell us what per cent of milk you
get with warm water, as compared with cold ?

Professor Roberts. We have warm stables, and all the

conditions are favorable. Our experiments during one win-

ter when we gave our cows cold water showed a diminution

in the quantity of milk of about fourteen per cent.

Secretary Sessions. Professor Roberts has argued to-day

for variety in breeds. He has asked the question why he

has been called upon to come here and give us instruction.



184 BOARD OF AGRICULTURE. [Pub. Doc.

Has he not answered it himself ? It is variety that we want.

The instruction he has mven is the same that we have re-

ceived from other lecturers, but it has come from him in a

little different way. That is why we have asked the pro-

fessor to come here to-day.

Adjourned to Thursday, at 9.30.

Mr. C. N. Prouty tendered a reception to the Board of

Agriculture on Wednesday evening. His commodious and

beautiful residence was crowded with the citizens of Spencer

and surrounding towns, who came on invitation of the host

to greet the Board. The occasion was in every way enjoy-

able, and was a very agreeable part of the experience of the

Spencer public winter meeting.
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THIRD DAY.

Secretary Sessions called the meeting to order at about

9.45, and said : We have been very fortunate indeed in our

weather for this meeting, but to-day the skies seem a little

forbidding, and there is considerable moisture in the air, yet

I am very much pleased to see the number present, notwith-

standing the forl)idding weather. Our program to-day is

of a different character from that of the past two days,

and is somewhat different from what we have presented to

the people at the meetings of the State Board in years

previous ; but it was decided upon with the idea that the

farmers of the Commonwealth should be brought into closer

touch with the State agricultural organizations, College,

Experiment Stations, Cattle Commission and Board of Agri-

culture, and I hope the gentlemen present will feel at lib-

erty to ask questions and make suggestions for the future

conduct and management of these institutions.

The committee has asked Mr. W. W. Rawson, who is

well known to you as a member of the Board for a number

of years, to preside this morning, and I have the pleasui'e

of introducinii: Mr. Raavson.

Upon assuming the chair, Mr. Rawson said : Gentlemen,

It is rather unexpected to me to be called upon to preside at

this meeting, therefore I have no preliminary remarks to

make, and, as we have three subjects before us this fore-

noon, I think the best thing for us to do is to start in with

the first one, which is, " Work of the Agricultural College

and Hatch Experiment Station." We have a gentleman

present, well known to you all, one who has been to foreign

countries and brought home ideas to us. He is professor

of agriculture in the college. I now take great pleasure

in introducing to you Prof. William P. Brooks of Amherst,
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Professor Brooks. Gentlemen, I heartily concur in what

Secretary Sessions has said in regard to the desirability of

bringing you into closer touch with the Agricultural College

and Hatch Experiment Station, and in the further thought

expressed by him that it is desirable that you should ofter

your criticisms and your suggestions ; and it is with a view

of drawing out such criticisms and suffoestions I have

written out what I have to say upon the subject. I might

have preferred to speak somewhat extemporaneously ; but

the subject is so broad, there are so many things which

might be said, and I was desirous of covering the o-round

completely, that I have thought better to write out what I

have to say, in order that I might express myself the more

concisely, and cover the ground more completely.
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WOEK OF THE AGEICULTURAL COLLEGE AND HATCH
EXPERIMENT STATION.

BY PROF. AVM. P. BROOKS, AMHERST.

The consideration of my subject naturally falls under two

heads,— College and Station ; and yet at the outset I desire

to point out that these two are by no means entirely inde-

pendent. I have gathered the impression, through contact

with leading farmers throughout the State, that there is some

misapprehension in regard to the relations of college and

stations. The State Experiment Station is managed under

an entirely separate and independent organization, and is

supported by the State ; but the Hatch Experiment Station,

organized under the so-called Hatch act, is organically con-

nected with the college, and is supported by an annual grant

of money from the United States government.

The State station has separate grounds, leased for a nomi-

nal sum from the college, and has its own buildings. The

Hatch Experiment Station makes use of the grounds of the

college estate in so ftir as land for experimental purposes is

required, and, although it has a few inexpensive buildings

devoted exclusively to its work, it makes continual use of

college buildings for some of its purposes.

The State Experiment Station has its own working library,

thouo;h the members of its staff also make constant use of

the college library. The Hatch Station has no separate

library ; that portion of its funds utilized for books contril)-

uting to the upbuilding of the general agricultural library of

the college, which is availal^le for experiment station work-

ers, college professors and students alike.

The advantages to both of this close union of college and

station are several. As to station, it would have been im-



188 BOARD OF AGRICULTURE. [Pul.. Doc,

possible for it to have accomplished much for several years,

had it been necessary to procure and put into working order

an independent plant. Further, the funds appropriated by

the Hatch act must have proved utterly inadequate for the

maintenance of an independent organization. Under the

present arrangement, officers of the college do most of the

work of the station, upon the grounds of the college and in

the l)uildings of the college. The extra compensation for

such work is small in comparison with what must have been

paid for the entire time of men equally com[)etent. The

advantages to the station of this close connection with the

college are thus sufficiently evident.

Let me now see what the college gains in return for what

it gives. First and most important I consider the advantage

to the students. The intimate relations between colle^'e and

station make it possible to bring the students into closer

touch and fuller sympathy with the experimental work which

is being carried on. The professors, too, in their efforts to

discover the prolilems which vex the farmers, and to help

them to solve these pro])lems, are kept in closer sympathy

with the farming community. They gain a truer insight into

its needs, and as a consequence are the better instructors.

There is, however, undoubtedly a danger that these double

duties may over-tax the time and lead to less thorough work

than is desirable.

Having indicated the nature of the union between college

and station, I nnist now consider the work of each branch

of this agricultural institution in greater detail; and I crave

your attention first to what I have to sa}^ concerning the

college.

"With the organization and general i)urposes of the Agri-

cultural College you are all doubtless more or less familiar,

and yet it api)ears to me desirable to touch briefly upon the

more salient points. Organized at the outset under an act

of Congress, the college has always received a large measure

of financial supi)ort from the general government. The State

also has given liberally for buildings (for which purjwse the

money from the general government cannot be used), as

well as for other purposes, and at the present time the annual

income comes in nearly ecjual amounts from the State and
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from the general government. Tuition is practically free to

every son of Massachusetts, and we derive very little income

from our students. Our present resources, although much
larger than were those of a few years ago, are yet inadequate

for our needs. For every single dollar we have to spend we
can see the need of many. It is no part of my intention,

however, to beg for the college. You want to hear what we
have done, what we propose to do. Ours is an agricultural

college, and it may be thought that the most satisfactory

demonstration of the utility of such an institution would l)e

aflbrded by the proof that we have educated many men to be

good farmers. I shall show you that we have done this ; but

it is just because we do not make all, or almost all, of our

students farmers, that we are often criticised. Let me
attempt to show you why this is the case. Our institution

is a college in which, to quote the language of the original

act, under which it was established, "the leading object

shall l)e, without excluding scientific and classical studies,

and including military tactics, to teach such branches of

learning as are related to agriculture ... in such manner

as the Legislature of the State may prescribe, in order to

promote the liberal and practical education of the indus-

trial classes in the several pursuits and professions of life."

This language makes sufiiciently evident the fact that it was

something more than the mere training of young men to be

farmers that the framers of the original Morrill act had in

view. Had this l)een the object, a numl)er of model farms

in each State, upon which young men could be trained,

would better have subserved the purpose. Or, at the most,

farm schools instead of agricultural colleges should have been

founded. That such model farms for the training of young-

men, and that farm schools where the practical side of farm-

ing should have been made especially prominent would have

proved useful, I sincerely believe ; and, as I shall more par-

ticularly point out later, I think there is a demand for one

of these institutions now ; but as sincerely do I believe that

the Agricultural College has served even more important

uses than such schools could have served.

It should be remembered that opportunities for ]iractical

training upon private farms existed on every side, while
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there were no places where the relations of science to agri-

culture could be studied. It was indeed scarcely recognized

by the general public, at the time our Agricultural College

was established, that the sciences had an}^ particular relation-

to farming ; and he who should have maintained that the

farmer might profit from a liberal education, and that farm-

ing was one of the " learned professions," would have been

accounted a visionary. It was scarcely suspected, even by

the foremost men in the American ao;ricultural world, that

there was much pertaining to agriculture which could lie

theoretically taught. I have heard that one of our most

prominent agriculturists remarked, when Professor Stock-

bridge, in planning the course of study, suggested a certain

number of hours as desirable for class-room work in airri-

culture, " What are you going to do Avith so much time? I

could tell all I know about farming in a very few lectures ;

"

and it was implied, though not stated, that he knew about

all there was worth knowing.

The college, then, has served agriculture most effectually

in the higher field of creating an enlightened public senti-

ment, in awakening a spirit of investigation and inquiry, in

creating a respect for the business of larming which had no

previous existence ; and, through the self-sacrificing efibrts

of its professors, in promoting desirable improvements in

agricultural practice. A mere enumeration of the sulijects

of the investigations which have engaged the attention of

the professors of the college would occupy a large share of

the time I am allowed, and I shall not attempt it ; I can but

allude to a few which seem to me among the more impor-

tant. Dr. Goessmann's work upon fertilizers has brought

order out of chaos, as our fertilizer laws owe their origin

in larjTcst measure to his work and influence. His invest!-

cations in reijard to the sugar-beet and sorghum as suijar

plants are of permanent value, although economic considera-

tions have rendered the profitable estal)lishment of these

industries here an impossibility under present conditions.

Besides these leading lines of in(]uiry, he accomplished,

Avhile giving his entire time to the college, an enormous

amount of useful work in determining the value of innumer-

able manurial and food substances, in pointing out the in-
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iluence of special fertilizers upon the quality of fruits, and
upon diseases affecting our crops.

Professor Stockbridge carried out those notable experi-

ments which led to the introduction of special fertilizers for

crops,— a field in which he has had countless imitators.

He also conducted a large number of other experiments,

which have led to numerous improved methods of farm prac-

tice. He was one of the earliest to demonstrate that the

benefit derived from frequent cultivation of the soil in dry

weather is to be explained by the fact that such treatment

causes rather the more complete retention of moisture al-

ready present than the absorption of larger supplies from

the air. He was thus able to point out how this " para-

mount fertilizer" might be the more completely brought

under the control of the farmer. His experiments with the

lysimeter and in demonstrating the origin of dew, his obser-

vations upon soil and air temperatures and his study of

methods of feeding, are other important lines of work which

he followed with valuable results.

The experimental work of President Clark attracted

wide-spread attention ; and, although not so evidently prac-

tical in its bearings as that of some other members of the

faculty, it was of permanent value, and drew from so emi-

nent an authority as Louis Agassiz the statement that, had

all the money expended upon the college (this was in

eighteen hundred and seventy-five) led to no other result

than the production of that one paper, that alone would
amply repay every dollar which had been expended upon it.

Many are the students of those da^'s who would testify to

one beneficial result of President Clark's enthusiastic work
which has not usually attracted much attention. I refer to

the all-consuming passion for research and study of the

secrets of nature which seized upon all, both colleagues and

students, who were brought into contact at this time with

this remarkable man. Who shall undertake to estimate the

far-reaching efifects of this one man's enthusiastic spirit ?

Lack of time alone compels me to omit reference by name
to the important work of other members of the college faculty

in the early days before the experiment stations were organ-

ized. The work of Goessmann and Maynard in connection
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with the girdling of grape-vines, however, has proved of so

great practical value that it must be thus briefly alluded to.

Thus far I have considered only what may be called the

outside influence and work of the college, and have made no

especial reference to the results of its work with its students.

This branch of our subject must now be considered ; but

before taking it up I want to ask those of you who are

old enough to remember to look back twenty-five years and

compare the agriculture of those days with the agriculture

of to-day. You will agree that many and important are the

improvements which these years have brought, and I think

you will admit that in bringing about these improvements

the Agricultural College has played an important part.

But, after all, the chief work of the college is the educa-

tion of young men who shall become the better farmers or

serve agriculture the more effectively because of the educa-

tion they receive. Since the college opened its doors to

students, in the fall of 1867, it has received within its walls

(not including students now in the college) eight hundred

and seventy-nine men. We have at the present time one

hundred and forty men. Of the eight hundred and seventy-

nine who have studied in the college for longer or shorter

periods, three hundred and sixty-one have completed the

prescribed course of study and received the degree of

Bachelor of Science.

Complete statistics of three hundred and thirteen of these

men, the graduates of the last class not included, are at

hand ; and examination reveals the following facts : one

hundred and sixty-two of these men, rather more than one-

half of the entire number, are either farmers or engaged in

closely allied pursuits. There are ninety-two farmers, and

the remainder are distri))uted as follows : agricultural

editors, four ; fertilizer business, seven ; teachers in agri-

cultural institutions, twenty ; experiment station directors,

two ; veterinary doctors, seven
;

professors of veterinary

science, two ; assistants in experiment stations, twenty-two
;

assistants in the Board of Agriculture, two ; Gypsy Moth

Commission, four.

I want particularly to call attention to the prominent

position occupied by our graduates in agricultural colleges
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and experiment stations throughout the country. No other

ao;ricultural colleo'e has furnished so many men for such

positions. One-sixth of all our graduates are employed

in agricultural colleges and experiment stations. Among
our graduates we find two college presidents, several pro-

fessors of agriculture, two directors of experiment stations,

and several vice-directors. Here indeed is a record to be

proud of, for an institution that graduated its first class

barely twenty-one years ago. Among those men not con-

nected with agricultural pursuits we find nine lawyers,

eisrhteen enoineers and eleven teachers. Medicine claims

no less than eighteen men, and there are two dentists and

four clergymen. These men, occupying the prominent posi-

tions they do, educated in sympathy with agriculture and

understanding its needs as they should, must exercise a

powerful influence in its favor. Many of them will doubt-

less some day own and manage farms.

Business claims the greatest number among those of our

graduates who are not farmers, and no one who remembers

the splendid opportunities for the acquirement of wealth in

business pursuits will wonder that this should be the case.

Our graduates touch agriculture, however, at other points.

Indeed, wherever they are found they are usually prominent

in every movement which tends to uplift the agricultural

classes. Thus we find among them numerous presidents

and secretaries of our agricultural societies, and members of

the State Board of Aijriculture. Two anions: them have

been masters of the State grange, two have been lecturers

of the State grange, and they are everywhere at the head of

local granges, farmers' clubs, etc.

Surely no one who investigates the record of our grad-

uates will be disposed to deny that it is a creditable one.

If it be objected that our graduates are not all formers,

let me ask whether the })roportion among our alumni en-

gaged in farming is not greater than is the proportion among
farmers' boys who never get beyond the high school who
till the soil. You must remember that a large proportion

of the young men who come to us come with no intention of

making farming their life-work. The opportunities in other

walks of life are so great, it is not to be wondered at that
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many are attracted thereby. That our graduates would not

all become farmers was indeed foreseen at the outset. Upon
this point I cannot do better than to quote the words of

President Chadbourne, who, writing at the time of his tirst

incumbency, in eighteen hundred and sixty-seven, said :
—

"The fear is expressed by some that, if an attempt is

made to give a truly liberal education, the students will

turn aside from agriculture to other pursuits. Undoubtedly

some of them will. If such an education is given in prac-

tical science as ouiiht to be given in such an institution,

there will be a demand for its students as teachers and in

other professions. And it would be an education entirely

unworthy of jSIassachusetts, and contrary to the plain intent

of the act of Congress donating the land, if it were so

meagre in its requirements that the students should be fitted

only for one pursuit in life. No surer way could be devised

to defeat the very end for which the college was established,

than to conduct it on a plan which proclaimed, in theory

and practice, that its students were to be kept in ignorance

of certain things, lest they should be above their calling.

No institution can ever succeed on such a plan, and it ought

not. It is difficult to see what a student would enter such

an institution for. Such views are repugnant to every gen-

erous feeling which an educated man ought to possess,
*

contrary to the princi})lcs of our institutions, and are not

sustained by the present position of the agriculturists of

this State. The adoption of such a system would be simply

saying to the farmers of Massachusetts that they are tillers

of the soil, because they are too ignorant for other pursuits.

An entirely difterent principle has l)cen acted upon in organ-

izing the college."

It appears, from the figures which I have given, that we

have graduated I'ather less than one-half of the men who

have entered the college ; and it may be thought singuhir

that the proportion comi)leting the course is so small. The

experience of other colleges, however, has been very similar,

the proportion of men graduated, in the case of our oldest

and largest colleges, being even less than with us. The

reasons why so large a proportion of our students fail to

graduate are various. Many come to us with the idea of
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taking only a part of the course ; many more are obliired to

drop out on account of inferior scholarship ; others leave us

for financial reasons, or because of the death or illness of

relatives ; and some, it must be admitted, leave us because

of dissatisfaction with the course of study. AVhy this dis-

satisfiiction exists, and the methods we are now considerino;

with a view to removing it, will be considered later. I

want, right here, however, to add, concerning these non-

graduates, that very many among them are a great credit to

the college. Among them are numerous of our most success-

ful farmers and gardeners, and men prominent in various

walks of life.

It is significant that the proportion of non-graduates who
become farmers is less than that of the graduates who select

that calling. In 188G, the latest date up to which complete

statistics of non-graduates are available, twenty-eight per

cent of these men were farmers ; while at the same time

thirty-one per cent of our graduates were farmers.

It is significant, also, that the proportion of men entering

college who complete the course now is considerably larger

than in the earlier days. Of the six hundred and forty-

three men who had entered and left the institution up to

1886, thirty-seven per cent had graduated ; while since that

date two hundred and thirty-six men have entered, and one

hundred and twenty-four, or fifty-two per cent of that num-
ber, have been graduated. This change is doubtless due to

various causes, among which one of the most important is

the gradual gain of the college in popular favor and respect,

due to a fuller knowledge and appreciation of its objects,

and the results of its work, as well as to the influence of its

alumni, than which no more loyal body of college men can

anywhere be found. The more complete endowment of the

college by the United States government, its more liberal

support by the State, and the consequent establishment of

additional professorships and the fuller equipment of every

department, are other causes which have contributed in a

marked degree to the distinct gain in efiiciency as an educa-

tional force which has characterized recent years, enabling

the college to offer greater advantages to its students, and
thus to retain a larger proportion of them. The labor fund
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also, providing' as it does opportunities for self-help, has

undoubtedly exerted an important influence in the same

direction, though it is yet too earl}^ for this influence to

have made itself fully felt.

No educational institution in the world I believe has

better natural advantaijes. Our location is a maonificent

one. It lies in the midst of the most prosperous agricult-

ural region in the State. The farm, splendidly suited to

the purposes to which it must be put, contains a variety of

soils so wonderful that some one in speaking of it has said

that on the college estate one ma}^ jum[) from a gravel bank

into a peat bog. The sites of our buildings, perfect from a

sanitary stand-point, command a view of some of the most

charmino; natural scenery in New Ensfland. Everv one

who visits us exclaims, " What a beautiful spot ;
" and those

who visit us more than once, "The place appears to me
more beautiful every time I see it." That nothing could be

better naturally suited for the purpose to which it is put, is

the opinion of all.

In this beautiful spot, for which nature had seemingly

done everything, gifted men have spent a lifetime in earnest,

patient, self-sacriflcing endeavor to build up a great agricult-

ural college. Through dark days as through bright they

have toiled on ; and the dark days, the days when the

enemies of the college were numerous and its friends appar-

ently few, have been many. With no patterns to follow, no

precedents to guide, they have worked on ; and, in spite of

obstacles innumerable, have built up an institution of which

the State should be and is proud. We have to show to-day

in Amherst a farm rapidly approaching a state of thorough

and systematic culture and high productiveness ; we have

most of the prominent breeds of cattle, and excellent speci-

mens of a few breeds of horses, sheep and swine (we should

have more) ; we are rapidly acquiring a full line of illustra-

tive specimens of all the various styles of farm implements

and machines ; and we are building up a great umseum, to

contain everything connected with agriculture, — rocks,

soils, fertilizers and fertilizer materials, seeds, crops, plants,

animals and insects, — all will find their place. We have a

splendidly equipped horticultural department, with plant-
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houses, nurseries, gardens, orchards and vineyards, wherein

may be seen all prominent varieties of garden, orchard and

vineyard crops, as well as a very full collection of orna-

mental species. We have model dormitories, a fine chapel

and library building, and a convenient drill-hall. We have

laboratories and apparatus ; our library is already one of

the most complete agricultural libraries in the country, and

is rapidly growing, thanks to the enthusiastic labors of our

president.

In this beautiful spot, and working with this measurably

adequate equipment, we have an earnest body of ten men,

the fticulty of the college. And yet, as I have admitted,

there has undoubtedly been some dissatisfaction on the part

of some of our students. This is perhaps up to a certain

extent inevitable ; but it may have l)een, and I think it has

been, in part due to a removable cause. I may not be right

;

but, first as student and later as teacher, I have had con-

siderable opportunities for observation, and I belies e that

one o;reat cause for such dissatisfaction as has existed has

been due to the nature of the course of study. It has been

an attempt to suit in the same course two widely different

classes of men. I should be unjust to characterize these two

classes as the In-iwht and the dull. Those whom some mioht

call dull, in their own way may be as bright as the others.

But in every class which has entered may have been found,

to borrow a somewhat famous expression, a line of cleavage.

On the one side of this line are found the men with the

greater aptitude for books, the men who have received

superior preparation for entrance, the men who have no

taste for manual labor with their own hands, the men who

propose to get a living by intellectual rather than by physi-

cal exertion, — men who, if they elect to serve agriculture

at all, will serve her as teachers, writers, investigators,

eno-iiieers, veterinarians. On the other side will be found

men, usually from country districts, who have less aptitude

for' books and science ; men who have received an inferior

preparation for admission ; men, often from farms, who pro-

pose to go back again to the farm, to guide the plough with

their own hands ; men who will serve agriculture perhaps

even more efiiciently than those of the first class, but by
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exhibiting in their own persons the possibilities of enlight-

ened farming; men wlio will practise while (perhaps not

what) the others preach. I would condemn neither the

preacher nor the practical man ; I make no pretence of plac-

ing one above the other. There is room and there is work

for both. We should endeavor to serve l)oth ; but the effort

to suit both in one course of study and training is fore-

doomed to failure. Far is it from my intention to underes-

timate the value to him who guides the plough of a liberal

education. None perceive more clearly than I that it will

vastly increase such a man's chances for success and his

capacities for enjoyment ; but I would look the facts squarely

in the face, and the fact is that many who come to us feel

that they cannot spare either the time or the money for an

extended course of study, and they in many cases lack the

aptitude or the taste for it. They would like to become

better farmers than their fathers have l)een, and they come

to us only to become dissatisfied when they find that

languages, " ologies " and numerous abstruse sciences must

be acquired before they can graduate. A partial course will

not help them as much as they should l)e helped in the time

they have to give for study. The studies and training

offered these men should be more practical, and the course

should occupy a shorter time than four years. We cannot

modify any one course of study to make it suit })oth these

men, and those who look towards intellectual work. The

two classes of men are on an unequal footing intellectually

when they come to us. The same kind of food cannot be

made to suit l)()tli.

In view of this state of affairs, we are in favor of oli'cring

two distinct courses of study ; and the faculty of the college

are now considering a plan which includes this as one of its

essential features. One course will be for four years, the

other for two. For the first the requirements for admission

will ])e put somewhat higher than at present, and the studies

of the last year will l)e elective. The general outline of the

first three years of this course will l)c much as at present;

agriculture and horticulture will be required of all. In the

last year agriculture, horticulture, chemisty, mathematics,

entomology, veterinary, German and social science are made
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electives, among which each student must select three. The

restricted number of studies pursued ])y each student during

this last year makes it i)o^sible for him to devote more time

to the subjects of his choice. It is hoped that the course

thus modified will prove more satisfactory to those more

intellectually inclined, and result in turning out men better

Cj[ualified for work in the particular lines selected by each.

For admission to the two years' course the requirements

will be ])ut somewhat lower than at present. The especial

object of this course w^ill l)e to train young men to be better

practical farmers ; but at the same time, in so far as may be

found practicable, it w^ill be made to prepare for the longer

course. So much of the sciences w^ill lie taught as has a

directly practical value to the working farmer, enough to

enable him the l)etter to understand and apply the results of

experimental inquir}-. It is confidently anticipated that the

shorter time required, the diminished expense and the more

directly practical bearing of this oourse, will attract a class

of young men whom we may benefit enormously by means

of the training proposed; but who either never Avould (in

some cases never could) have undertaken the lono;er course,

or, having undertaken it, would have found it poorly suited

to their requirements, and dropped out, dissatisfied, and

prepared l)ut little better for their life-work than when

they entered.

In connection with these changes we are also considering

plans for offering advanced work in the various departments,

to which all who have received the degree of l)achelor of

science will be eligible. Upon the satisfactory completion

of these courses degrees will be given.

These proposed changes are somewhat in line with those

which have been made in other institutions of learning in

recent years ; and it is hoped and confidently expected that

upon their adoption our Agricultural College wuU be found

l)etter adapted to accomplish for all classes all the good

Avhich its founders had in view than it has thus far proved.

These changes, however, mean increased work, and will

necessitate the employment of additional teaching force, and

the provision of increased accommodations.

Concerning the Hatch Experiment Station I must be mucii
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more brief, and, since its work covers a much shorter period

and most of you have undoubtedly received its publications,

this will bj possible without leaving you uninformed upon

essential points.

This experiment station was organized in 1888. The

general outline of its organization has been given, and a

statement that it derives its support from the United States

government has been made. It does not maintain a separate

establishment for chemical work. An arrangement with the

State experiment station, whereby the latter receives a share

of our income in consideration of performing our chemical

work, has been in force from the iirst. Aside from this and

the joint employment of a vegetable pathologist, the work

of the two stations is independently carried on. It is the

intention to make the work of each cover difterent ground.

The president of the Agricultural College is the direc-

tor of the Hatch Station ; the professor of zoology is its

entomologist ; the professor of horticulture, its horticultur-

ist ; the professor of mathematics, its meteorologist ; and

the professor of agriculture, its agriculturist. Assistants

are employed in each of these departments. These are

generally recent graduates of the college in the depart-

ments of agriculture and horticulture ; undergraduates for

certain work in the entomological and meteorological depart-

ments ; and in addition young women in the entomological

department. Students of the college are also largely em-

ployed, especially in the horticultural and agricultural

departments, in the performance of such work as may safely

be entrusted to them, and very satisfactory workmen they

usually are.

The work of the station covers a wide ground, and its

results are published in the form of ])ulletins, of which

u[) to the present time we have issued twenty-two, be-

sides the monthly Inilletins of the meteorological depart

ment. The attempt is made to make our investigations cover

topics in which the farmers and gardeners of the State appear

to be interested, as shown by the letters of inquiry which

are sent us ; and, in addition to rei)orts of experiments

carried out here, we have issued several bulletins giving

information upon matters of general interest to farmers.
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Those upon the gypsy moth, tuberculosis, and the profitable

use of commercial fertilizers have been of the latter class.

In meeting the expense of publication and distribution of

some of these Ave have received assistance from the State

Board of Agriculture ; and the Massachusetts Society for

the Promotion of Aii'riculture now unites with us in assistino;

to circulate thirty thousand copies of a forthcoming l)ulletin

upon four of our commonest and most destructive insects,

viz., the tent caterpillar, the fall web worm, the tussock

moth and the canker worm.

Two things show conclusively the increasing interest in

our work, viz., the growing demand for our bulletins and

the increased correspondence of all departments. The ear-

lier editions of our bulletins numbered sixty-five hundred

;

our later editions number eleven thousand.

The numl)er of letters received asking for information

upon points connected Avith farming has rapidly increased.

Especially marked is this increase in the entomological

department, the correspondence of which has reached such

dimensions as to necessitate the employment of a stenog-

rapher. In all departments the correspondence is a consid-

erable tax upon the time and energies of those in charge. It

is not simply the time required in writing the letters ; many
of the questions sent are of a character which necessitate

considerable research. We, hoAvever, recognize that the

assistance Ave may be able to render the farmers in this way
may be considerable, and we gladly welcome, even invite

and solicit, such correspondence.

Time fails me to speak explicitly of all the experiments

which have been carried out in the Hatch Station. I shall

endeavor only to give a general idea of the equipment of

each department for its work, and to call attention to some

of the more important results.

The meteorological department is one of the best-equipped

stations in this country. It contains a complete set of Dra-

per's self-recording instruments and Thomson's electrograph.

By means of these instruments a very complete record of all

variations in climatic conditions is secured, and the chief

results are published monthly. Professor Warner, who is

in charge of this department, has been making a special
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study of the relations of electricity to agriculture ; and in

Bulletin Xo. 16 of our station he has given a brief account

of the results of the work of others in this direction, as well

as of a few experiments of his own in this field. He finds,

both in the results ol)tained by others and in those of his

own work, encouragement to believe that in electricity the

farmer and gardener may yet find a willing assistant, power-

ful in its influence for good, both in promoting vigorous

growth, and in })rotccting from the various blights and mil-

dews which attack our crops.

The entomological department is provided with a small

building known as the insectary, and connected with it is a

small plant-house. This establishment is a busy place, espe-

cially during the season when insects are active. Here at

that season you will find innumerable insects, in cages and

gauze-covered l)oxes, whose life-history is being studied.

Several assistants are kept busily employed in feeding and

tending them, and in taking and filing away careful notes

upon their peculiarities. No innocent caterpillar can even

make a change of clothing but it is recorded in the book of

fiite, to be opened,— not perhaps on the day of judgment,

— but when a bulletin is to be published which shall so care-

fully set forth his every peculiarity that every farmer who

reads shall know his weakness, and, knowing, strike at the

opportune moment which comes some time in the life of

every insect. Only when we know our enemies can we

cope with them to the best advantage ; and the object of all

this faithful observation and note-taking is to make us

acquainted with insects.

Not all are enemies however, far from it ; some are

among our best friends, and to distinguish friends from foes

is important. This the work of the station will enable us

to do ; and as further important means to that end may be

mentioned the ])reparation of a complete collection of in-

flated caterpillars, which is being })ushed as rapidly as

possil)le.

Among very destructive insects which have received a

large share of attention may be mentioned the gypsy moth

and the cranberry insects. The work in the attempt to ex-

terminate the former is generally known. It may not be as
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generally understood that Professor Fernald, who is in

charge of the entomological department of our station, exer-

cises a general supervision over that work. His work with

the cranberry insects was begun in 1<S90 ; but so little is

known concerning some of them that consideral)le time must

probably elapse before results of great practical utility are

obtained.

The study of insecticides has also engaged a share of Pro-

fessor Fernald's attention. Much has been learned within a

few years in regard to their use 5 but the questions what to

use, in what strength to use, and when and how to apply,

cannot yet in many cases be answered, and he is seeking for

the answers.

The preparation of a card catalogue of North American

insects is now eno-aoino- a laroe share of the workin<j force

of the entomological department. When completed, l)y

reference to it one can see at a glance just where to find

everything which has ever been written upon any North

American insect; and can thus learn what is already kno\\^n

concerning it, — a point of the greatest importance for one

engaged in the study of insects.

In the horticultural department a large share of attention

is devoted to the testing of new varieties of fruits. Pro-

fessor Maynard, who is in charge, regards this work as very

important, believing that the farmers and gardeners cannot

well afford the cost of making such trials. To show some-

thing of the extent of this work, allow me to present a few

figures. There are on trial now on the grounds of the

station one hundred and twenty-five varieties of strawberries,

one hundred and twenty-five of grapes, twenty-five of black-

berries and twenty of raspberries ; while all the new vari-

eties of pears, peaches, plums, and cherries are put on trial

as they come out. Few of these new varieties are found

valualile ; but this fact does not lessen the necessity for such

work, for all are highly extolled by their introducers, and

their claims must be put to the test of impartial trial.

Of the different investigations undertaken in this depart-

ment, perhaps none has attracted more wide-spread at-

tention than the comparative trial of steam versus hot-

water heating. I have no time for details ; suffice it to say
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that the results were decisive in favor of the economy of hot

water.

Following this, an experiment has been commenced to test

the comparative merits of overhead and underbench piping.

These two systems were under comparative trial during last

winter, but the results were not decisive, and the experiment

is to be continued.

The discovery of a method of protecting young fruit trees

from mice by painting in late fall with a mixture of cement

and Paris green (one tablespoonful of the latter to four

quarts of a rather thick paste of cement and water) is a

valuable result of Professor Maynard's work.

The careful testing of various solutions and preparations

recommended for spraying fruit trees and vines, as well as

some of our garden crops, for the prevention of disease and

the destruction of insects, and the trial of apparatus devised

for such work, occupies a large share of attention. This

work is extensively carried on upon our own grounds, and

to some extent upon the grounds of prominent fruit growers

in different parts of the State, under the general charge of

the officers of the station. As one prominent result of such

work, Professor Maynard concludes that grape-vine mildew

can be entirely prevented, apple scab may be largely pre-

vented, the coddling moth may be held in check, and

black-knot he hopes to be able to prevent. Potato rot

also can apparently be largely prevented by spraying the

vines with the Bordeaux mixture.

The woi'k in the agricultural department began one year

later than that in others, on account of the vacancy in the

chair of agriculture during the greater part of the first year

of the station's existence ; and it has been further im})eded

by the destruction by fire of the barn devoted to its work in

the spring of 1891. This has now been rebuiH, l)ut is not

yet completely fitted up for the work which is in contem})la-

tion. A large share of the funds available in this depart-

ment, as well as of the energies of its officers, has been

expended in carrying out soil tests with fertilizers in diircr-

cnt counties in the State. These experiments were com-

menced in 1H89, and have been continued every year.

Altogether, we have carried out thirty-eight such experi-
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ments, each occupying an acre of ground. Eight of these

have been carried out upon our own grounds and thirty

upon farms in the difterent counties of tlie State. Twenty-
four of these experiments have been with corn, with which

crop we began our work ; six have been with potatoes ; six

with oats, with which mixed grass and clover seeds have

been sown ; and two with mixed grass and clover.

Besides these, we have prepared fertilizers for, and exer-

cised more or less oversight over, a large number of experi-

ments of the same character, most of which have been with

corn. The leading o]>ject in all these experiments has been

to determine the fertilizer requirements of the different soils

for these crops.

Omitting all details, I may say that the results of our

work with corn have been quite decisive. They indicate

that for this crop potash should be far more generally and

liberally employed. Special corn fertilizers do not as a rule

contain this element in sufficient amount. To o-et enouah

potash when using these we must apply more phosphoric

acid and nitrogen than the crop needs. It will pay to com-

bine potash with them. Our experiments also indicate that

with ordinary farm or stable manure it will pay to use some

potash, and for the corn crop the muriate is the cheapest

form.

For potatoes the results are of the same general character,

but less decisive. In these experiments the muriate was

the source of the potash used. The results of special ex-

periments tried this year for the purpose of comparing the

sulphate and the muriate of potash for this crop have shown
decided differences both in yield and quality in favor of the

sulphate ; and I believe, had this salt been used in place of

the muriate in our soil-test work with potatoes, the results

would have been more decisively in favor of the potash.

Special potato fertilizers are as a rule too poor in this

element.

With oats our results have been different, and when it is

remembered that the experiments with this crop have been

tried upon the very fields where corn and potatoes gave the

largest increase with potash, this fact is the more striking.

This crop responds most freely to an application of nitrogen

in the form of nitrate of soda.
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Mixed grass and clover, following the next year after oats,

having been sown wnth them, have taught a striking object

lesson. The grass, like the oats, gives most decisive increase

after application of nitrate of soda; l)ut the clover follows

the potash. Wherever that has been a[)plied, the proportion

of clover is much larger than elsewhere, and its vigor of

o:rowth strikingly greater. The liberal use of potash I think

solves the prolilem of growing clover ; and when it is remem-

bered that this plant is one of our most efficient nitrogen

gatherers, drawing this— the most costly constituent of fer-

tilizers, largely from the air, the importance of acting upon

this knowledge becomes sufficientlv evident.

The testing of varieties of crops new to this section has

occupied consideralde time. The chief varieties under trial

have been three midets,— two of them new species to this

locality ; several varieties of Japanese beans ; Japanese rad-

ishes, of two varieties ; as well as several varieties of hemp

and flax, wheat, oats and corn.

The millets promise to be valuable fodder crops ; two of

the species this year have given yields of about twelve tons

of ffreen fodder to the acre. A part of these has been fed

green, with very satisftictory results, and several tons of

each have been put into the silo.

Of the beans, several varieties of the species commonly

known as the soja bean prove well adapted to our climate.

They ripen their seed with as great certainty as corn, and

may prove of use as grain crops. These beans arc the

richest known vegetal)le food, and nvc readily ground into

meal.

We have tried a number of difl'erent experiments in feed-

ing milch cows, with a view to comparing diflerent food

stuffs. In one experiment we fed forty pounds of mangolds,

in comparison with thirty i)ounds of corn silage, finding the

latter to considerably excel the former, giving larger yields

of both milk and cream, and causing a gain in flesh.

Another experiment was for the purpose of comparing

millet meal with corn meal,— equal quantities of each. The

millet meal gave slightly more milk, but the two seem nearly

equal in value.

Still another was for the comparison of millet straw and



No. 4.] WORK OF COLLEGE AND STATION. 207

corn stover. The results were slightly in favor of the straw,

but there was no great difference.

A fourth experiment was for the comparison of soja bean

meal and cotton-seed meal. But a small quantity of the

bean meal was available for this experiment, and it was tried

with only two animals, and during but twelve weeks. One
of these animals gave a result decisively in favor of one food,

and the other for the opposite food. I am justified simply

in judging that the two must be of about equal value.

Should this conclusion prove well founded, we have in early

varieties of the soja bean a crop by means of which the

farmer may escape the necessity under which he now lies of

buying largely of bran and cotton seed or similar feeds.

A large number of experiments for the comparison of vari-

ous kinds and combinations of fertilizers with different kinds

and amounts of manures for the production of grass in per-

manent mowings have been carried out. The manure has

generally given the largest increase in crop ; but, cost con-

sidered, it would pay better to buy fertilizers than to buy
manure for this crop. A combination of two hundred

pounds of muriate of potash with four hundred pounds of dry

ground fish has given satisfactory results ; but in the light

of later experiments I would add some nitrate of soda to this

mixture.

I have given but a very imperfect and hurried outline of

the work of college and station, and called attention to but

few of its results. If I have said enough to arouse your curi-

osity, so that you will send for and read our publications, or,

better, come and visit us that you may judge for yourselves

what we are doing, I shall be more than satisfied.

In conclusion, let me urge that you put yourselves in sym-

pathetic touch with us. I invite your questions now, we at

the station invite your questions always. It is our place to

serve you. Let us know what you need, and, so far as our

means and energies permit, we will endeavor to satisfy your

demands.

The Chairman. Gentlemen, there is now an opportunity

for you to ask the professor as many questions as you see fit.

Mr. Augustus Pratt. Mr. Chairman, before the questions
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are asked, I would like to say a few words. Some twenty-

three years ago, when this college w^as in its infancy, I was

a member of the committee on agriculture in the Legislature

of Massachusetts. The college then had only been in a

working condition some two or three years. The committee

on agriculture were invited up there to see the grounds and

the college, through president Clark, and I wish to endorse

every word that has been said here of his enthusiasm in

starting this college. We were invited up there as a com-

mittee of the Legislature, to look over the ground and pre-

sent the case to the Massachusetts Legislature. The college

had asked for an appropriation of $50,000, and at that visit

I was much pleased with what I saw ; and when we

came back to Boston, accompanied by President Clark and

Col. Walter Stone of Dedham, I won't tell you how much

opposition there was. The members said that these young

men who were brought up there would never make farmers,

and it was useless to undertake any such scheme ; and

it was ridiculed liy members of the Massachusetts Legis-

lature, — the idea of an appropriation of $50,000 for this

institution. But through the energy and influence of such

men as have been alluded to here. President Clark, Professor

Stockbridge, Col. Marshal P. AVilder, Colonel Stone of Ded-

ham, and others, this $50,000 appropriation was granted

;

and, as I visited those grounds last year and year before

last, I could hardly realize that I was in the same place. It

seemed to me that there had been a work of progress going

on there that fully justified every dollar that has ever been

expended there, and that it was a work that was going to be

for the irreat c^ood of the farming communitv of this State.

I believe to-day that it is one of the best institutions that the

State of Massachusetts has, and I ho})e it may be encouraged

by every farmer, in every way, and that it may progress for

the next twenty-three years as rapidly as it has for the last

twenty-three.

Secretary Sessions. I want to make a suggestion, in

view of the fact that we have two other })a})ers this forenoon,

that suggestions should be given rather for the guidance of

the faculty of the college than for your information upon

specific sul)jects. If you have questions for information
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upon specific subjects, I think it will be better for you to

transmit them to the professor in writing, to him at the

college, and you will get your answers. We have not time

to go into the matter of experiments.

Mr A. C. Varnu3I (of Lowell). Mr. Chairman, will the

professor explain a little more fully the oljject and the

advantages of the labor fund? I find a good many of the

farmers do not quite understand it.

Professor Brooks. This is an appropriation of $5,000

per year, made by the State for the purpose of giving

assistance to students who are desirous of working their

own way through the college. It is not charity, but money
that the State appropriates for the employment of these

young men ; and a very large share of the students now
there avail themselves of the privilege of the labor fund.

They can be given employment, the object of which is

largely the improvement of the estate. As one consequence

of the labor fund, two years ago we built in one single year

about five miles of tile drains.

Mr. Varnum. All done by the students ?

Professor Brooks. Very largely done l?y the students.

This labor fund has two important advantages : it enal)les

the young men to earn their own way, and those are the

ones we want to help ; and it enaliles us to carry out the

work of improving the estate much more rapidly than w^e

could otherwise do. The labor fund is not sufficient ; we

are obliged to refuse young men work simply because the

money is all expended. The money was entirely expended

early in November of this year. It ought to be double that.

Sometimes a young man comes to me and says, " I have got

to leave the college. I am dependent on what I earn. I

must earn enough to pay my own board. If I can't do that,

I must leave." I have suggested to the faculty that they be

aHowed to work, and it be credited to them on the books

and carried over ; but you will see where that will land us

another year.

Mr. McIntosh. I think we ought to send a representa-

tive to the Legislature to put this matter before them. I

believe in employing every student there that wants to

work. It is the man that does not want to work that most
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of the trouble comes from all over the country now. I like

to encourage men to be well educated, to be practical,

which is most important of all.

Mr. Appletox. Mr. Chairman, I should like to say a

word for the labor fund in another way. In the classi-

cal colleges they have funds, and the men who show their

mental ability are given an interest in those funds. At our

college that $5,000 a year represents the income from the

State, and that is given to men at the college in proportion

as they show their ability and readiness to do physical work

simply. It is a bonus for men who are doing physical work.

President Goodell. I should like to say just one more

word. Allusion has been made by Mr. Appleton to the

scholarships that are given in the classical colleges. In the

classical colleges it is, in other words, a premium to men to

go there to college, and they do not work for it in return.

It is a premium on laziness. It is not so in the agricultural

college. For every cent of money that is paid out to those

boys we get an honest equivalent in labor that comes back

in return, to the State. It is not charity. It is simply

assisting young men to get an education that they could not

get in any other way whatever.

Mr. Appleton. I do not understand the president takes

exception to what I say ?

President Goodell. Not at all. I only want to make

the distinction between the two.

Mr. E. Moore (of Worcester). Do they intend to incor-

porate instruction with their mental labor and their physical

labor? Is it to help them in any degree?

Professor Brooks. Much of the work which is carried on

is instructive; for instance, that to which I alluded, — the

work in tile draining. Most of the men there had never

seen anything of such work, and by actually engaging in it

and seeing all the various operations connected with it, they

learned a great deal. But these young men must work

whenever they have an oi)portunity, every day and all the

time. It IS not i)()ssible to make all the work they engage

in instructive. They nuist take hold of anything that needs

to be done at the time Avhen they have leisure to do it.

Mr. Moore. Do they study engineering there?
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Professor Brooks. To some extent.

Mr. Moore. Did they employ students to carry on the

engineering in the tile draining?

Professor Brooks. Yes, the work has been done entirely

by the students ; and I have students now employed under

the labor fund in making a careful survey of the whole estate

and mapping it.

President Goodell. How many miles of tile drain were

made by students?

Professor Brooks. We have something like ten miles,

done within the last three or four years.

The Chairman. Gentlemen, we must pass on to the next

subject, as the time is going fast,— the " Work of the State

Agricultural Experiment Station." We have a gentleman

with us who is very familiar with that subject, and I take

pleasure in introducing to you Dr. C. A. Goessmann, director

of the Massachusetts State Agricultural Experiment Station.
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ON THE WORK CARRIED ON AT THE MASSACHUSETTS
STATE AGRICULTURAL EXPERIMENT STATION DUR-

ING 1892.

BY DR. C. A. GOESSMANN, DIRECTOR.

Mr. Chairman, Members of the State Board of Ag-
riculture, Ladies and Gentlemen : — I am instructed ])y

Secretary Wui. R. Sessions to speak to you of the work

carried on at the Massachusetts State Agricultural Experi-

ment Station during the present year, 1892, and it gives me
pleasure to comply with his request.

The State Agricultural Experiment Station was estal)lished

by an act of the State Legislature in 1882 ; the Board of

Control, to whom the supervision of the station was assigned,

met during the autumn of the same year, and made provi-

sions to begin actual work upon the grounds of the station

April 1, 1883.

The work since carried on at the station, with the consent

of the Board of Control, is published in accordance with our

State laws regarding this matter in the form of periodical

bulletins and annual 'reports. Forty-five bulletins and

nine annual reports have thus for been published for general

distribution, free of charge to all parties interested. The

number of copies of annual reports published of late amounts

to twenty-five thousand, of which fifteen thousand are sent

out in connection with the* annual reports of the secretary

of the State Board of Agriculture, and ten thousand by the

director of the station, on application. The number of bul-

letins annually issued varies from four to five. Each bulletin

has an edition of ten to eleven thousand copies. Aside from

these publications are also issued monthly circulars, con-

taining the official analyses of commercial fertilizers. Four

or five circulars of seven thousand copies each are issued

during the year.
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Some of our observations during the present year have

ah^eady been published in short abstracts in the form of bul-

letins and circulars. A more detailed description of these,

in common with those in other lines of investio;ation, will be

ready by the first of January, making our tenth annual report.

A mere outline of the work accomplished during the

present year must suffice on this occasion, on account of

limited time. Takino- the character of our work at the

station into consideration, it seemed advisable to arrange

the present discussion in three special chapters, namely :

—

I. Experiments with stock feeding.

II. Field experiments with raising farm and garden

crops.

III. Special work in the chemical laboratory.

As some investigations are continuations of experiments

inaugurated in preceding years, it will be necessary, in the

interest of a mutual understanding, to call your attention in

some instances to some results and facts already stated in

preceding reports.

I. Feeding Experiments.

(Milch cows, steers, lambs, pigs.)

A. Feeding Experiments with 2Iilch Cows (Two.)

Coivs.— Five or six cows, grades, of different periods of

lactation, served in each trial. They varied in age from

five to nine years ; they were secured soon after calving,

and took part in trials until they yielded only from five to

six quarts of milk per day.

First Feeding Experiment {November^ 1891, to March, 1892).

Average daily fodder rations per head :
—

Fine Feed Stuffs.— Corn meal, wheat bran, ChicagCL

maize feed ; or Chicago maize feed, wheat bran, cotton^

seed meal.

Coarse Feed Stuffs. — English hay and sugar l)eets, 15

pounds each ; or corn stover, from dent corn (Pride of the

North), and sweet corn (Stowell's Evergreen), 12 to 15
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pounds each; or corn ensilage, of either variety as above,

32 to 40 pounds each, with English hay, 5 pounds.

The market cost of the daily grain feed rations varied

from 10.5 to 11.5 cents. The market cost of the daily

coarse feed ration varied from 4.00 to 14.0 cents per head.

The daily yield of milk, it has been noticed, is in a higher

degree affected by the coarsefeed part of the daily diet, than

by the grain feed part.

The quality of the milk depends to a considerable extent

on the character and quantity of grain feed used ; the con^

dition and the constitution of the animal controls the degree

of improvement in the quality of the milk.

Second Feeding Experimeyxt {May 27 to Sept. 27, 1892).

Average daily fodder rations, per head :
—

Fhie Feed Stuffs. — Buffalo gluten feed, wheat bran, cot-

ton-seed meal, 3 pounds of each. (No change during

experiments.)

Coarse Feed Stuffs. — (May 27 to June 13.) 1. Green

rye, 14-15 pounds ; rowen, 5 pounds. (June 18 to June

28.) 2. Peas and oats, 27-28 pounds; rowen, 5 pounds.

(July 4 to August 3.) 3. Vetch and oats, 37-38 pounds;

rowen, 5 pounds. (September 17 to September 27.) 4.

Serradella, 20 pounds ; corn fodder, 30 pounds ; rowen, 5

pounds.

The local market cost of the daily grain feed ration was

11.1 cents; the local market cost of the daily coarse feed

ration varied from 9.80 to 5.33 cents. The market cost of

the whole daily diet varied per head from 20.9 to 16.43

cents. The o1)tainal)Ie manurial value of the daily rations

varied from 9.9 cents (1) to 13.40 cents (4.)

B. Feeding Experiments ivitJi Young Steers for the Meat

Market.

Three feeding experiments with young steers have thus

far l)een conducted at the station, a fourth one is at present

under way.

Our results thus far ol)taincd arc on the whole rather

more instructive than renmnerative. A market price of 3|
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cents per pound of live Aveight in case of yearlings, with 3|
cents per pound of live weight in case of matured steers, it

will be conceded, leaves but a small chance of cash profit.

The largest daily increase in live weight in case of any diet

thus far experimented with was 0.46 pounds per 100 pounds

of live weight, in case of two yearlings weighing from 650

to 700 pounds each at the time. In case of two-year-old

steers, weighing at the time from 1,150 to 1,200 pounds, it

amounted to 0.30 pounds per 100 pounds of live weight.

The one-year-old steers had gained daily in weight 2.90

pounds per head, and the two-year-old steers 3.40 pounds

per head. These results were obtained in both instances in

connection with the same diet per head.

Grain Feed. — "Wheat bran, Chicago gluten meal, 3.8

pounds each ; or wheat bran, old process linseed meal, 4.0

pounds each.

Coarse Feed.— Corn ensilage, 40 pounds to yearlings,

75 pounds to two-year-old steers.

The market price of these daily fodder rations per head

was 14-15 cents in case of yearling steers, while in case of

the two-year-old steers it amounted to from 18.5 to 19.5 cents

per head.

To cover the local market cost of the daily fodder ration

consumed, in view of our local market cost of dressed l^eef,

5| to 6 cents, which quite closely corresponds to 3| cents

per pound of live weight of matured steers, would require a

daily increase in live w^eight of 3.9 pounds in case of year-

lings and of 5 pounds in case of two-year-old steers. Our
results fell behind in gain per day 1 pound in case of one-

year-old steers, and 1| pounds in case of two-year-old steers,

to cover the outlay for feed. As the obtainal^le manurial

matter of the feed consumed had a commercial value equal

to one-half of the market cost of the feed consumed, we
secured valuable articles of plant food at one-half of their

market cost, besides disposing of our home-raised fodder

crops at liberal retail prices.

The growth of our upland meadows is evidently too costly

a fodder article to serve to any extent for an economical

production of beef. The majority of pastures furnish too

scanty a supply of fodder, without a supply of feed from
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outside sources, to meet the requirements of a paying

increase in live weiirht.

A more general use of fodder corn, corn stover, corn en-

silage, supported by a more liberal introduction of rich

annual leguminous fodder crops, oifers more promising

results.

C. Feeding Experi7nents willi Lmnhs.

Winter feeding experiments with lambs for the meat

market have been carried on for years. From six to nine

lambs are usually secured for that purpose towards the close

of October.

We pay usually from 5 to 5| cents per pound of live

weio'ht, and sell at 11 to lli^ cents for dressed weio'ht, and

from 21 to 23 cents per pound of wool.

During our last experiment equal weight parts of wheat

bran, and Chicago maize feed, from 5 to 6 ounces per head,

served as grain feed, with either 1.4 pounds of rowen or \

pound of rowen and 2\ pounds of corn ensilage, or \ pound

rowen and '2\ pounds roots (globe mangolds), as the coarse

feed of the daily diet.

The average cost of the daily diet has varied from 1.6 to

1.9 cents per head ; the highest daily gain in live weight has

been 0.36 pounds per head.

Experiments are under way to ascertain the rate of diges-

tibility of some new feed stuffs with sheep.

Z). Feeding Experiments with Young Pigs for the Pro-

duction of Pork, 1892.

The results of fifteen different feeding experiments with

young pigs, grades and thoroughbreds, have already been

published in our preceding annual reports.

Three new experiments are ready for pul)lication. We
keep usually during the whole yeaf for every cow in our

dairy one young pig to dispose of the skim-milk.

The animals are l)ought when from four to five weeks old,

and Aveighing 18 to 25 pounds each. They are killed when

from 180 to 190 pounds in weight. From 112 to 120 days

are usually required to jjroduce the stated live weight.

Our daily supply of skim-milk rarely exceeds 5 quarts
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per pig. We begin feeding usually with from 2 to 3 ounces

of corn meal for every quart of milk fed at the time. This

is kept up until a live weight of 65 to 70 pounds per head

has been reached, when we increase the corn meal gradually

to 4 ounces per quart of milk.

The additional feed required subsequently is made up of

either a suitable mixture of several articles of commercial

feed stutFs, as ground barley, wheat bran, dried brewers'

grain, gluten meal, oil cakes or Chicago maize feed, or some

sinofle feed stuff, as Buffalo o-luten feed or Chicago maize feed.

During the present year we tried the following system :
—

1. Skim-milk, boiled potatoes (small), with ground bar-

ley, wheat bran and Chicago maize feed.

2. Skim-milk wnth corn meal and Buffalo gluten feed.

Our last two experiments gave very satisfactory results.

The feed consumed per pound of dressed pork has cost us

4.6 cents. The value of the obtainable manure is two-fifths

of the cost of the feed consumed. Dressed pork has sold

of late at from 6 J- to 7^ cents per pound.

II. Ox Field Experiments (1892).

The lands assigned for the use of the State Experiment

Station cover an area of fifty acres. Ten acres are natural

wood lands, and forty acres, including the space occupied

by the buildings of the institution, are used for the produc-

tion of farm crops. From fifteen to sixteen acres are ploughed

lands, and from sixteen to seventeen acres are permanent

grass lands.

Every part of the farm land serves at this time for some

distinctly experimental purpose. Some experiments were

inauofurated years asfo, and the results become for this rea-

son more important from year to year. The following short

outline of the work of the present year can indicate the char-

acter of the experiments under way :
—

1. The influence of difterent systems of cultivation and

of manuring is tested in connection with different farm and

garden crops, i.e. :
—

a. The influence of the presence and absence of nitrogen

in the manure applied is tested on leguminous plants. (Field

A, soja bean.)
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b. The economy of using soluble and insoluble phosphates

on the basis of an equal money value per acre for the produc-

tion of farm crops. (Field F, serradella.

)

c. The influence of different forms of nitrogen and of

potash on the quality and quantity of farm and garden crops.

d. The relation of the composition of plants to plant

diseases. (Vegetation house.)

2. Among general farm crops, forage crops, in particu-

lar annual leguminous forage crops, have received special

attention. Among them are some reputed forage crops new

to our section of the country. To test their degree of adap-

tation to our climate and soil, as well as their o-eneral eco-

nomical value under our market condition of fodder articles,

has been our aim : summer vetch and oats, Canada peas and

oats, several varieties of soja bean, serradella. Southern cow-

pea.

Some of these have been fed as green fodder, or as hay,

or as ensilage, or in all three forms, as a rule with much
satisfaction.

There are several silos, filled with mixed forage crops, on

hand, viz., soja bean and fodder corn, serradella with Hun-
garian grass.

The field experiments are in several instances accompanied

with observations in the vegetation house.

Our meadows are top-dressed either with barn-yard ma-

nure or bone and muriate of potash, or wood ashes.

III. On the Work in the Chejiical Laboratory of

THE Station (1892).

The Avork performed in the chemical laboratory is quite

extensive and in various directions, and is steadily increas-

ing. The analyses arising in connection with investigations

carried on in the vegetation house, the field and the barn of

the station, are quite numerous. The analyses of fertilizers,

fodder articles, well water, etc., made at the request of

farmers and farmers' clubs, are of daily occurrence. Aside

from these current sources of work, nmch responsible work

has to be carried on in the line of the official analyses of

commercial fertilizers and of imitations of butter.
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Secretary Sessions. We have another suliject for this

forenoon. We have just about half an hour that we can

allow for it. The gentleman who is to speak to us has

enough to tell us to take a couple of hours, I have no doul)t,

and it is probably best that he should begin now, so as to

save all the time. I think, Mr. Chairman, you had better

call on Mr. Stockbridge. I 'am sorry our time is so

limited.

The Chairman. Gentlemen, I have the pleasure now of

introducing to you Prof. Levi Stockbridge of Amherst,

chairman of the Cattle Commission, who will talk upon the

"Work of the State Cattle Commission."
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WORK OF THE STATE CATTLE COMMISSION.

UY PROF. LEVI STOCKBRIDGE, CHAIRMAN.

Mr. Chairman and Gentlemen of the Board of Ag-

riculture *
:— I deem it fitting that a representative of the

Cattle Commission should come here and speak of the work

of the commission, and especially so because the Common-
wealth of Massachusetts is indebted to the efforts and the

influence of this Board for the formation of the Cattle Com-

mission, and for the fact that we have had any legislation for

the purpose of suppressing contagious diseases among our

domestic animals.

Now, you will please excuse me if I say a word about the

history of this legislation and the history of the diseases

among our cattle, for reasons which I will show before I

close. Our first legislation was in the year 1860. The

cause of that legislation was the -bringing into this country

from Holland of two Holstein, or, as they were then called,

Dutch cattle, which, when landed in Massachusetts, were

found to be I)oth sick with some disease almost unknown,

practically unknown to all the veterinarians we had in the

State at that time as a disease which they had ever handled

or seen, although as educated nifui they might know a good

deal about it from the books. These two animals went to a

town near Boston, and were put into a large herd of the

same kind of cattle. Both of them soon died, and in the

course of a month, or a little more than that, other cattle in

the herd were found sick, exhibiting the same sym[)toms that

the originally imported cattle exhibited. This importation

was in June, 1851). A few animals were scattered in the

adjoining towns from Avhero these cattle were first placed,

and one poor calf was taken from there to Brookfield. In

* stenographic Report by C. E. Barnes.
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Brookfield that calf came in contact with some two or three

large herds of cattle, and these exposed animals soon after

came in contact with the cattle of quite a large section of

country in and around the Brookfields. The disease devel-

oped rapidly, produced great losses at once, and the people

became very much alarmed. The inhal>itants of Brooktield

petitioned the Legislature for some sort of legislation which

would enable the city or town to control the disease, and

this petition was most thoroughly backed up and supported

by the Board of Agriculture. The result was that in April

the old orio-inal cattle commission law, or the old orii^inal law

for the suppression of contagious diseases among cattle, was

passed, and a small appropriation made to pay the expense
;

and, if I remember rightly, Paoli Lathrop of South Hadley,

Dr. G. B. Lorino- of Salem and Amasa Walker of Brook-

field were appointed as these commissioners. Immediately

on receiving their commission they made a survey of the

field which was infected with the disease, and were appalled

to find the condition that existed. They saw at once that

under the provisions of the law as it was passed it was utterly

impossible for them to combat the disease. As you doubt-

less remember, the law was that a herd that had become con-

taminated with the disease, where a single animal was sick,

whatever was the condition of the remainder of the herd,

that whole herd should be slaughtered. Remember this was

the stamp-out policy; it was the only true one. The whole

herd should be slaughtered, and the State would pay for all

the well animals, all found healthy after killing. The commis-

sioners found that the appropriation was not large enough

for them to begin to do the Avork. Rather than have it stop,

some members of the Board of Agriculture contributed

largely to provide money that the work might go on. The

old Massachusetts Society agreed to pay two thousand dol-

lars for the same purpose, but as the commissioners worked,

the thing enlarged and enlarged until they found it was

clearly beyond any possibility of private individuals paying

the expense of stamping the disease out, and therefore a

special session of the Legislature was called, which met in

the same season, in the month of May, and a much larger

appropriation was made, and then the work went on.
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Now, this appropriation enabled the commissioners to kill

the leading herds where the disease existed, but there were

threads leading out from these places where cattle had gone

that had not vet been found, and where it was alto2:ether

probable that the disease would still be found to exist ; and

these facts were reported to the Legislature of 1861 in the

annual report of the Cattle Commissioners, but the Legisla-

ture in its wisdom decided that it would make no appro-

priation that year ; it thought that what was left of the

disease in the State would doubtless die out, and no appro-

priation was made, and as a result the Cattle Commissioners

resigned. The disease did not die out. It was found exist-

ing in the State in secluded spots, and in 1862 the Board of

Agriculture— now you mark, gentlemen, this law comes

back to the Board of A^jriculture— the Board of As^riculture

memorialized the Leo-islature, setting forth the facts in the

case, and asking for another appropriation for the purpose

of finishing the disease. An appropriation was made ; the

work went on, and the Cattle Commissioners made their

annual report in 1863, and said, "It is very doubtful

whether we have killed out all the threads of the disease that

have been scattered through the Commonwealth," and they

asked for another appropriation. The Legislature in its wis-

dom refused to make the appropriation in 1863, and the

Board, of course, resigned; but in 1864 the Board of Agri-

culture, not satisfied, memorialized the Legislature again,

and an appropriation was made, new commissioners were

appointed, and the work went on. The ctmimissioners

reported in that year, 1864, that it was doubtful whether the

disease was absolutely stamped out. An appropriation was

made in 1864, and again in 1865, but after 1864 the Cattle

Commissioners reported that from 1864, that is, in 1865 and

1866, not a case was found in Massachusetts, and all the

threads of that disease had been traced out. The last dis-

eased cattle found w^ere just over the line in New Hampshire.

Now, then, let me make this statement, because I find that

the people of the Commonwealth, the farmers of the Com-

monwealth, have not taken it in fully. There has never been

a case of contagious plcuro-pneumonia in the State of Massa-

chusetts since the year 1864. That ended it ; it was stamped
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out. The work of stamping it out cost the State of Massa-

chusetts pretty nearly a hundred thousand dollars, but it cost

private individuals a very much larger sum. Thus much for

that first contagious disease, and for the action of the Board

of Agriculture in relation to it.

The commissioners resigned, and we went without a com-

mission until 1868 (it was during Governor Bullock's admin-

istration), when one day there went out from the governor

to three gentlemen in this Commonwealth a simple notice

like this :
" You have been appointed a Cattle Commissioner.

You must leave home immediately and come to the gov-

ernor's department at the State House ;
" and the three gen-

tlemen were there immediately, as quick as the train could

come, and this information was given them: " There seems

to be a terrible disease all along the line of cattle transporta-

tion. As far as we know, cattle have been coming into

the Brighton market in a condition little better than dead.

Large numbers have been killed soon after coming into the

market;" and he said, "Last night a train load of cattle

came into Brighton with many dead cattle in the cars, and

others so sick that they could not get up. Every dead one

and every sick one was dressed last night, and w^as sold in

Quincy market this morning, and something must be done.

It is a new thing, and nobody knows anything about what it

is." The commissioners then appointed took their oath of

office and started out immediately, going to Brighton, and

took a survey of the whole field, and finally found that they

must go to Albany, and there make an investigation. It was

done, and they found that in the cattle yards at Albany they

had six hundred sick cattle that were beino; killed as fast

as they could be killed by two or three gangs of men, and

taken to the bone-yards, where they were disposed of, and

there the commissioners learned that this disease was all

along the line of cattle transportation from Kansas to Brigh-

ton. It was Texas or Spanish fever. The whole country

was alarmed. It seemed to be the duty of the Cattle Com-
missioners to guard Massachusetts from the hordes of cattle

that were coming on ; and all we did there was to make
an arrangement with the Boston & Albany Eailroad that

no cattle should be received upon their trains unless they
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came with the certificate of the Cattle Commission that they

were perfectly health}'. Then we went to work on the

lines where it had started amono- our herds in this section

from around Brighton. A Texan coming directly from the

plains, to all appearance perfectly healthy, perfectly healthy

by post-mortem examination, coming in contact with native

cattle, or the native cattle passing over the ground where

the Texan had walked, or confined where a Texan had been

placed, would l)e almost sure to develop the disease, and

more than eighty-eight per cent of those diseased cattle died.

We found that the Texan gave the disease to the native

cattle, but the native cattle could not give the disease to the

other natives ; therefore the thing we had to do was simply

to shut out the Texans, and if we could do that then we
would be all right. That we did, l)ut there were so many
cattle on the line coming through that we had the disease in

1869 and 1870. Then we got complete control of it. There

was no more disease until 1873, and in 1873 and 1874 the

disease made its ap})earance again, and we discovered that

durino- this interim the lines of railroad had been extended in

the far West clear down until they struck the Texas line, and

those cattle could be shipj)ed from Texas, confined in the cars

and cattle yards, and they did not come in contact with the

native cattle until they came into Massachusetts, when the}'

brought the disease to various places, and we had the plague

again. If I remember rightly, the last we had to do with

that disease was in 1876, when we had the law passed by

which we could shut the cattle out eftcctually. The law was

passed that no Texan cattle should be received into the

State of Massachusetts between the first day of ]\Ia}' and the

first day of November. It was a little crooked, as a matter

of law, but, however, they were eftectually shut out, and

this provision was made, that if we caught any of them, they

should not be driven on any' street in Massachusetts, tiiey

should not be put into any pasture in Massachusetts, ))ut

taken from the cars and slaughtered where they landed.

We have not had a case of Spanish fever since, not one. So

much for that. The State was a very great loser by that

disease, but the fact that was learned by the Cattle Commis-

sioners was taken advantage of, and the thing was cleaned up.
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By chapter 24 of the Acts of the year 1878, glanders was
made a contagious disease that should be cared for by the

Cattle Commissioners. Now, gentlemen, I hardly know
what to say to you about that. From the day that the

Cattle Commissioners began their work in trying to eradi-

cate glanders, until this very hour, we have not succeeded

in doing it. It has increased upon us. The first year that

we handled the disease I think we killed but ten, l)ut the

number gradually came up to thirty and forty and fifty, and

it has continued on the increase in spite of all we can do,

until to-day. I suppose that when our annual re})ort of this

year comes out it will be found that we have killed more
than one hundred this present year.

Now, you may ask the question, why? And I can only

tell you this. There are two reasons for it. In the first

place, we have a good many more horses in Massachusetts

to-day than we had. In the next place, our people are

shipping horses all the time from the West, and we can

not well prevent it. Then there is another trick. We
have insurance companies in Massachusetts that are insuring

animals. There is a set of scalawags in this State who go

outside the State and find a o'ood-for-nothino; horse, that is,

a horse that has got a little past its time, and has the first

symptoms of glanders, and they will buy him for a small

sum. They will bring him into Massachusetts and clean

him up, and then go to one of the agents of these insurance

companies and get the horse insured for a hundred or a

hundred and fifty dollars,— and I have known of cases

where it went higher than that,— then in a little while word
is sent to the Cattle Commissioners of a suspected case of

glanders, and when we come and inspect the case, we find

it is glanders. The horse is killed, and this fellow pockets

the one hundred and fifty dollars from the insurance com-

pany for what cost him perhaps fifteen or twenty.

QuESTiox. You do not pay anything for a glandered

horse ?

Professor Stockbridge. No. There has been a set of

men in Worcester who have been doing this kind of business,

and we have been killing horse after horse ; after a while the

members of the Board cauo;ht onto the trick and notified the
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insurance companies of what was going on, and it is my
impression that kind of business will be stopped very soon.

This much, gentlemen, for glanders.

I do not know but I am taking too much time on these

different diseases, but the next disease I want to speak of is

the foot and mouth disease. I do not know whether any

of you ever had a case of foot and mouth disease among

your herds.

A Member. ]\Iy ftither had lifty.

Professor Stockbridge. He did, I know. I went there

and found it. It made its appearance here in 1878, and

it was all through the State. It is a peculiar disease. It

incubates in from three to eight days, and I will give you

its liistory in this State. This was the only time that this

disease has ever been in America. There were afterwards a

few cattle imported from abroad and landed in Maine, but

they were seized and quarantined there immediately, so that

the disease was stamped out, and they did not give the dis-

ease to any native stock ; but in the case that I speak of the

animals were imported to Canada,— choice thoroughbred

cattle. They were found to l)e infected with this disease

;

nobody knew what it was. It was scattered through quite

a wide section of country in Canada, and then it went down

to Albany, and went from Al])any all through this State, a

good deal of it on the cars ; but the farmers in the Hadleys

and the farmers in Berkshire County went to Albany and

bought their winter stock, and in the month of Noveml)er

it made its appearance in this Avay along through western

Massachusetts and out from Brighton, wherever the cattle

went through, nobody knowing what was going on before

word came to the commissioners. The disease appeared in

eighty different towns in the State, and it was on something

like three hundred farms, and nearly four thousand head of

cattle had it. It cost the State and private individuals more

than one hundred thousand dollars.

Question. Was it a fatal disease?

Professor Stockbridge. We did not call it a very fatal

disease. There were only a])()ut thirty animals that died,

but it ruined hundreds and hundreds of cattle, for after

recovering from the disease they were practically good for
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nothing. Their milk dried up immediately ; they could

not recover from it, and that made a great loss, although

there were but few that died. Now, in treating that disease

we first tried absolute isolation. Everything was shut up.

Cattle were not allowed to be driven along the highway

at all, and we hardly allowed a man to use his oxen on

the farm. Everything was closed. You may say there

was practically a quarantine of all the moving cattle of the

State. The next thing was to purify the cars that brought

cattle from the West. The next thing was to purify

Brighton, Ijecause the cattle infected with this disease had

been driven there ; and all the sheds and barns were purified,

along all the highways and driveways to Brighton, wherever

cattle went with the foot and mouth disease and had left the

trail behind them. It was so very contagious that an animal

just driven across the road where those diseased cattle had

passed would be sure to develop the disease. It would

break out in from three to ten days. The Cattle Commis-

sioners bought six hundred barrels of carbolic acid, and we
compelled the Boston & Albany Railroad, althcjugh they

were willing to do it, to have every car that came in loaded

with cattle thoroughly cleaned out, and then saturated it

with carbolic acid. We did the same thing to all the sheds

and l)arns at Brighton, and we induced the farmers who had

the disease on their premises to use the acid, and use it

freely. In that way we stamped out the disease, and there

has not been a case in Massachusetts since. This much for

the foot and mouth disease. I won't stop to speak about the

symptoms, for I hope you will never see it, and so will not

need to know anything about it.

The next disease that came to our attention was hog

cholera. The first case of what is called hoc: cholera

appeared in the State in 1881,— 1 mean since the existence

of the Cattle Commission. There were cases away back in

the old time at a remote date. In 1881 there was one case,

a very, very bad case. It caused very great loss in one

valuable herd of seventy-five thoroughbred Chester swine.

It was brought to that herd by swine going to be slaughtered

at Squire's establishment. They got loose, and were put

into the premises of the man that owned the swine. We
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did not have another case for two years, and then all at once

we found that wherever they were bringing dressed meat

in this State, hog cholera was making its appearance in the

surrounding country. It was an enigma. Holyoke had one

of those establishments, and we found hog cholera in all the

adjoining towns. It was so in the eastern part of the State,

it was so in central Massachusetts. Worcester had it at

the State hospital and at the city poorhouse establishment

;

the hogs were all infected with it,— and " Where did they

get it? Where did it come from?" was the question. A
long and very thorough examination finally developed this,

— and I won't e:o on and tell how we knew, it will take too

much time,— that this dressed meat that came from Chicago

was bought and sold out by the various butchers. They

carried that meat out without washing it, and that meat car-

ried the cholera. We traced it, and ascertained certainly

that that was the way the disease was disseminated through

the State.

Now, then, these farmers are pretty good fellows, but

after all they are pretty sharp with the Commonwealth of

Massachusetts. Sometimes we found milkmen who were

furnishing milk to the hotels and restaurants of our larger

towns and cities, and who, in order to sell their milk to

these establishments, were obliged to take their swill. The

result of that was that almost all these fellows had hog

cholera among their swine ; and the Cattle Commissioners

went there and cleaned them uj) in the good old-fashioned

way, slaughtering all they had, and paying for the well

ones ; and the man having had that lot cleaned out would

go right off and 1)uy some more, and feed them with the

same kind of swill. Then the Cattle Commissioners would

go and kill them off again, and he made a very good thing

out of it ; until finally we made this regulation, which was

sent out to all the boards of health, that in all cases of hog

cholera, after the owners had been thoroughly warned, the

boards of health should innnediately proceed to isolate and

thoroughly quarantine those premises, to kill none, but let

the man have the hog cholera just as long as he wanted to,

and when he got sick of it he would stop feeding swill. We
have had nothing to do with it since, and that was in 1886.

That finished the hog cholera.
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Now, the next disease that I wish to speak of is tubercu-

losis. You have all heard of that disease. You will

remember I said that contagious pleuro-pneumonia went

through the State, and that the system adopted was to

stamp it out by killing, which worked well. It was a lung

disease. The consequence was that it became difficult to

get it out of the minds of the farmers of this Commonwealth

that an animal that had any trouble wnth its lungs did not

have pleuro-pneumonia. We have not had a case in the

State since 1864, but the boards of selectmen of some

towns, right after they had had our reports, would report a

case of contagious pleuro-pneumonia. The consequence was

that the Cattle Commissioners were under the necessity of

visiting many of these places, to allay the excitement. There

would be some farmer, it might be in Berkshire County or

Worcester County, that would report he had a case of con-

tagious pleuro-pneumonia. The whole community were

alarmed. The commissioners would go there and make

an examination, and they would find ordinary pneumonia,

or what we then called consumption. We had not got so

big in words then as to call it tuberculosis, and we killed a

good many cattle that had that disease. I do not know but

I can say that we killed cattle in almost every county in this

State, but they were not cases of contagious pleuro-pneu-

monia, they were consumption.

Now, I am telling these things in this particular way
because of many things that have been said within the last

year. Finally, it came to pass that the Cattle Commissioners

thought it important that the attention of the public should

be drawn to it in our annual report. I may as well say here

as to say later, that the Massachusetts Cattle Commissioners

and the peo})le of Massachusetts have not been going on

blindfolded, utterly regardless of this disease, doing nothing,

gathering no information, and letting it run round through

the State. If anybody will take the pains to look the matter

up in the reports, you will find that in the report of the Cattle

Commissioners made in the year 1880 they dwelt particularly

upon this disease, and told the whole story of it, — how it

was found, where it was found, how it was developed, and

what would probably be the result ; and that report was
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made l)efore some of these men— who know so much in these

modern times— had their eyes opened to the fact that there

was any such disease. There was a full report made in that

year. They re[)orted again upon it and discussed it at length

in 1886, ajjain in 1887, aijain in 1889, and aaain in 1891,

detailino; the whole thinir. It will all be found in the

agricultural reports of Massachusetts, By and by it began

to be called tul)crculosis. What have the Commissioners

done with reference to it, and if we have not done anything,

why? Now, mark you, gentlemen, this is a lung disease,

but it is utterly unlike contagious pleuro-pncumonia. In

these modern times it is regarded as contagious, but utterly

unlike })leuro-pncumonia in its contagiousness. The germ

or bacillus of tuberculosis has little virility, as compared

with contagious pleuro-pneumonia. As I have already said

in relation to that disease, the passage of an animal along

the street, the })assage of an animal near where they come,

even with a fence betAveen them, will convey that disease to

a whole herd. A little calf went to North Brookfield and

passed through two barns, and he gave the disease to forty

or fifty head of cattle in each l)arn.

Now, then, here is a disease where, to the knowledge of

the Cattle Commissioners, an animal might have it in a barn

with other cattle, standing with an animal on each side,

herded in the same yard or feeding in the same pasture,

in constant contact, and not another animal of the herd

take the disease. It is of very low vitality. Therefore, to

apply the law of contagious })leuro-pneumonia to this kind

of a disease, although Ave admit it is contagious, would

be to waste millions of money, and to })roduce no good

result; for, mark you, tuberculosis is everywhere. I Avould

not be surprised to know that there is a case in this room.

It is the same thing in men as in animals, and goes the same

way, fi-om animal to animal, from man to man, from men to

animals. Perhaps there is a little more danger of its going

from cattle to humans, because of the consumption of milk

by the human family ; and yet it is a disease which, although

contagious, is of such low vitality that it should not be

treated by the slaughter of Avhole herds as contagious

pleuro-pncumonia was treated, especially when wc know
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that you could not refill a barn after you had taken the

cattle all out, without a very great prol^ability that you
would bring some more with the disease right into it, — it

would not do to handle it that way.

Now, let me give you an illustration. Without calling

names, one of the members of our Cattle Commission
went into a herd of seventy-four or seventy-five cattle a

little while ago, — magnificent animals, many of them im-

ported,— and found there a case of tuberculosis. Under
the old system that is advised by the modern men who know
so much, the Cattle Commissioners should have gone there

and killed the whole seventy-five, animals that were worth

from one hundred and fifty dollars to two hundred dollars

each, because there was one case there. If you had let them
stand there without taking out the one infected animal, an-

other case might not have occurred for the next five years,

and therefore the Cattle Commissioners took this ground.

The best thing we can do to eliminate this disease is to protect

our herds as. far as we can by taking out the diseased ani-

mals and killing them, thus saving the herds that are making
milk for human beings ; cleaning them out, but not spending

money to stamp out the disease as contagious pleuro-pneu-

monia was stamped out. The Cattle Commissioners recom-

mended that course, and they asked the Legislature in three

or four different years to pass an act that would enable them
to go into a herd and clean it the best they knew how, l)egin-

ning with the worst case and going along up further where

there was less and less, and, if we happened to kill one that

was not diseased, then the State should pay for it. That is

what we asked, and we only got a law passed to that effect

in 1891.

Now, a few points more, gentlemen, as I must hurry on.

I have some notes here now that I want to call your atten-

tion to, and I do this in consequence of the many things that

have been said about Massachusetts within the last year or

year and a half. Massachusetts passed the first law that was

ever passed in America for the destruction of contagious dis-

eases among domestic animals, yet people talk about Massa-

chusetts knowing nothing and doing nothing. Massachusetts

passed the first law and made the first appropriation, expend-
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ing thousands and hundreds of thousands of dollars before

any other State in the Union had any legislation on the sub-

ject of contagious diseases among cattle. So much for the

honor and credit of Massachusetts.

Another thing. Wherever there has been anything done

in this line, the best thing that has been done has been

where they have followed the track of Massachusetts ; and

from Massachusetts they have ol)tained a large share of all

the intelligence they have had in relation to handling these

diseases by law. Why, the State of New York had con-

tagious pleuro-pneumonia in the '40's, and yet it never

made any attempt to stamp it out as Massachusetts did.

The State of Now York, I think, up to to-day has never had

a board of cattle commissioners, nor taken any action in

this direction. But the disease spread from New York. It

went to New Jersey, it went to Pennsylvania and Maryland,

it went to the District of Columbia, it went to Virginia, and

finally it began to travel West, and began to get in among

their thoroughbreds and improved cattle. It travelled until

it got to the Mississippi River, and the whole world was in

arms in relation to it ; for, if the disease should once get

on the great ranches in the far West, the loss would be untold

millions, and therefore the State of Illinois woke up. There

were great cattle markets at Chicago, and they said some-

thing should be done by the State. They only volunteered

to help the United States government, which took hold

with the State of Illinois and stamped it out ; and then the

United States government, following the track of Massachu-

setts as far as it could, went to work and attacked it in

every State where it existed. They ransacked the State of

New York, the State of Pennsylvania, and other States, and

ferreted out every case of contagious pleuro-pneumonia they

could find ; bought the cattle outright, the government pay-

ing for them, and then killed them all ; and within the last

four months Secretary Rusk has published to the world that

the last case of pleuro-])neumonia in the United States of

America has been stamped out. Uncle Sam followed Massa-

chusetts, and learned from Massachusetts how to do the

work he has done for the Union.

Massachusetts has not such a bad climate ; we are not so
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filthy ; we are not so utterly regardless of hygienic prin-

ci[)les, that all these diseases generate in Massachusetts.

This is not a home of disease. The animals as a general

rule are in pretty good condition. Hygienic principles are

as much regarded in Massachusetts as they are anywhere

else. The diseases that have plagued us have been imported

to us rather than o-enerated here. Where did contagious

plcuro-pneumonia come from? It came to us from Holland.

Where did the Texas or Spanish fever come from? It

came to us from Texas. Where did the hog cholera come

from? It came to us from Chicao-o. Where did the foot

and mouth disease come from? It came to us from Canada.

W^e met these diseases as soon as we could find them.

Massachusetts was prompt in her })re})aration, and we have

protected ourselves against those diseases, stamped out most

of them ; and the rest of the Union and the United States

government, just following in our track, have done the same

thing.

Tul^erculosis never was stamped out, and w^e never shall

stamp it out. As long as it exists in tlie human fimiily it

will exist in our bovines ; and if Massachusetts was to-day

to kill every bovine and clean the whole State up with

copious supplies of all the disinfectants we know, the very

first time we undertook to fill our barns with stock from

anyw^here w^e should undoubtedly bring in tuberculosis with

the stock. It is in Maine, it is in New Hampshire, it is in

Vermont, it is in Massachusetts, Rhode Island and Con-

necticut ; and I know^ of my own absolute knowledge, hav-

ing seen it there this year, it is in the West. There are

certain places wdiere it is more rife than others ; and all the

Cattle Commissioners can do and all you can do is simply to

eliminate it, lessen it, so as to purify our herds, and as far

as possible to prevent the sale of milk that shall come from

a herd where one single animal is infected by it, and prevent

the sale of carcasses of animals for beef when found by post

mortem examination to be affected, and to see that such

carcasses are destroyed

The question might be asked, Is it very dangerous to eat

this beef ? No, do not be concerned if you should find that

vou have eaten a little tuberculous beef : do not be con-
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cerned, if the beef is well cooked, the cooking will kill the

germ, and there will be no danger whatever; but, after all,

we do not any of us hanker after that sort of beef, and we

always advise to let it go into the rendering tank ; let it be

made into fertilizer.

Professor Brooks. Mr. Chairman, I want to say a word
in connection with tuberculosis. It may do something to

allay excitement and fear from the danger of using milk, etc.

I see the statement repeated, it crops out again and again,

that tuberculosis or consumption in the human family is

known only where milk is used as human food. I know of

my own ol)servation that this is not the fact. I lived for

twelve years among a peo})le, the Japanese, of whom con-

sumption carries off as large a proportion as it does here,

and they never use the milk of cows as human food.

Adjourned until 2 r.M.

Afternoon Session.

The chairman called the meeting to order at about 2.30,

and said : Gentlemen, the subject to which your attention

will be first called this afternoon is "Work of the State

Dairy Bureau," which will be presented by Mr. George M.
Whitaker, assistant executive officer, whom I have now the

pleasure of introducing to you.

The lecture of Mr. Whitaker, being in sul)stance the forth-

coming annual report of the Dairy Bureau to the Legisla-

ture, is omitted from the proceedings of the public winter

meeting. The annual report of the Dairy Bureau will be

found as a special report to the Legislature, following the

report of the Gypsy Moth Committee.

The Chairman. Mr. Wm. Bancroft of Chesterfield I

believe wished to make a motion at this time, and I will ask

the secretary to read it.

Secretary Sessions. Mr. Bancroft moves a vote of thanks

to Mr. Arthur W. Iloyle, an enthusiastic young florist of

this town, for his volunfary ornamentation of the platform

(luring this session; also to Mr. John D. Avery, our late

associate, for his kindness and untiring efforts in contrib-
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uting to our pleasures and comfort ; and our thanks will l)e

incomplete unless they include the great courtesy extended

us last night by our generous entertainers, Mr. and Mrs.

Chas. N. Prouty, and the citizens generally of Spencer.

The motion was adopted unanimously by a rising vote.

Secretary Sessions. Mr. Chairman, I would suggest that

our friend Mr. Avery inform Mr. Prouty of the action of the

meeting.

The Chairman. The Chair will request Mr. Avery to

inform the o'cntleman of the action of the meetino;.

Mr. Avery. Mr. Chairman, when I extended the invita-

tion to the State Board to meet here, several members of the

Board approached me and asked me where Spencer was, and

how they were going to get there ; and I began to think

they feared they would meet with the experience that we
read the man did in sacred history that went down to

Jericho. I hope those men are happily disappointed. If

we have done anything to make your stay here pleasant and

agreeable, we feel as though we had only done our duty.

Mr. Prouty said to me at noon down at the hotel that if the

State Board would come here another year, as we had just

had a taste of them, we would fill this hall to overflowins:.

The Chairman. Gentlemen, the next paper to be pre-

sented to-day is upon the " Work of the Gypsy Moth Com-
mittee," and I now have the pleasure of introducing to you
Mr. E. H. FoRBUSH, the director of the field work.
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WORK OF THE GYPSY MOTH COMMITTEE.

BY E. H. FORBUSII, DIRECTOR OF FIELD WORK.

For centuries crusades have been carried on in European

countries against certain species of animals harmful to agri-

culture. In early times kings required annually, as a part

of the taxes from each land holder, a stated number of heads

of animals whose destruction was considered desirable.

In this country inducements in the shape of cash bounties

have been offered by many States for the heads, hides or

scalps of rapacious mammals, and for the heads of birds suj)-

posed to be injurious. I am not aware, however, that any

attempt has ever before been made by a State government

to eradicate an insect pest which had obtained a foothold by

a twenty years' residence. Neither am I aware that such a

task has ever before been delegated by a legislative body to

a State department, and yet this plan seems the only one

which promises success. It leaves those in charge of the

work unhampered by personal or political considerations in

their choice of men and means, and demonstrates the Avisdom

displayed by the Executive and Legislature of Massachusetts

in placing such a work in the hands of the State Board of

Agriculture. The Board has wisely chosen men of ability

and foresight as a committee to have charge of the work,

and the committee has selected as entomological adviser a

man whose eminent scientific qualifications are eijualled only

by his j)ractical experience and knowledge of affairs. It

must be granted, then, that the undertaking was begun under

the most favorable auspices. But I am here to speak of its

progress, and the prospects of ult imate success.

Money enough has been appropriated by the Legislature

the past two seasons to provide for an inspection of the
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infested region, and to test some of the principal means of

control and destruction which liave been utilized in this

country and in Europe for this and similar insects, and these

have proved utterly inadequate. While this was being dem-
onstrated, experiment, observation and invention were sup-

plying us with new resources, and soon extermination by
localities became not only a probability but an accomplished

fact.

Twice the success of the undertaking was endangered by

a lack of funds, and this has been the most discourairinof

feature of the case. It may be said that your committee

should have asked for more means ; but it must be remem-
bered that the area infested was found to be at least eio^ht

times as great as was at first represented, and that in view

of subsequent developments the committee could not })ossibly

have estimated the expense accurately beforehand. As many
means of destroying the moth have been tried, and a few

have proved useful and may assist the farmer in dealing with

other insects, I will briefly describe some of them.

Spraying avith Aesenites.

At the first meeting of the present management the opinion

of the majority of the experts called in was that extermina-

tion could be secured only by spraying with arsenites. This

method had also been recommended to the orii>ina[ commis-

sion, and I presume there never was so much Paris green

used for such a purpose in two seasons, under one manage-

ment, as has been used within the limits of this infested dis-

trict. Altogether some three and one-half tons have been

sprayed over those devoted towns. The experiments which

had been made with Paris green and London purple resulted

in a verdict in favor of Paris green, as it gave the more uni-

form results and was less injurious to the foliage. The

effect of these poisons on the caterpillars of the gypsy moth
was not uniform, but it may be stated as a rule that both

destroyed the young caterpillars, but failed to kill those that

were larger and more vigorous. Critics may say that the

poisons were adulterated, that they were carelessly or im-

properly applied, and that for these reasons the older cater-

pillars were not killed ; but our Paris green was several
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times analyzed, and proved to he the equal of any in the

market. While tl>e spraying did not kill all the gypsy moth
caterpillars, it did kill other insects on the same trees. Yet

a grove of trees that was twice sprayed with Paris green of

a strength of one pound to one hundred gallons of water was

afterwards entirely stripped of its leaves by these caterpil-

lars. Many died, yet after the trees had l)een stripped and

the insects had pupated, one man gathered one thousand one

hundred and sixty-five living pupne in an hour under these

same trees. In another instance the same experiment was

tried on a larger scale, with similar results.

Other insects were killed in great numbers by the s})ray-'

ing in this district, and it was noticeable that never had the

trees l)een so free from insects as in the season of 1891, and

never had the crop of fruit been so large and of such good

quality. Many people who were at first prejudiced against

the spraying afterwards testified to these facts. One of my
neighbors who had Lost many leaves from his trees through the

spraying expected to lose the entire fruit croj)
;
yet his crop

of apples so far exceeded his expectations that he was unable

to gather them all, and sokl the remainder on the trees. lie

told me that the fruit was all large and fair, with the excep-

tion of that on one tree which was not infested and had not

been sprayed, and that most of the apples from that tree

were wormy and worthless. Certain trees appear to be

more susceptible to arsenical poisoning than other trees of

the same species, and certain species of trees are more sus-

ceptil)le than other s[)ecies or varieties ; therefore a spraying

of a strength that will not injure one tree may injure another.

As at one time two hundred and forty men were at work

spraying, there was undoul)tedly some carelessness and

occasionally a tree was injured ; but I know of no instance

where i)ermanent injury has been observed as a result of the

spraying.

Much has been said al)()ut the danger to animals from this

spraying ; but it is hardly possible that the infinitesimal

quantity of arsenic whicli is distributed in this way on each

tree or plot of grass could injure an animal of any size. I

have, iiowever, noticed the sudden demise of several flocks

of hens, and this demise was quite frequently coincident with
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the spraying. One of the hens, however, was examined,

and no trace of arsenic was found in the stomach. Some of

these hens may have eaten poisoned grass in sufficient quan-

tity to destroy them, but we have no conclusive evidence that

such is the case. Hens also eat great numbers of the cater-

pillars when they can find them, and it may be possible that

their death was hastened by eating poisoned caterpillars.

Most absurd and ridiculous statements have been circu-

lated, to the effect that horses and cattle have been killed by

eating grass and leaves which we have sprayed ; also that

people have died from chewing leaves sprayed with Paris

green, or from having Paris green sprayed over their food.

To show how far people may be deluded by their prejudices,

I frequently allowed a horse to feed upon grass which had

been sprayed, and from the efiects of eating which horses

and cattle were said to have died, and this horse has never

shown any symptoms of arsenical poisoning.

The mixture ordinarily used was slightly stronger than that

recommended for spraying fruit trees for the destruction of

other insects, and was almost uniformly as follows : one

hundred and fifty gallons of water, one i)ound of Paris green

and two quarts of glucose. It was seen that Paris green

when used alone was washed off the leaves by sudden

showers. A small quantity of glucose added to the mixture

will hold the poison upon the leaves during a hard shower,

and in our experience it has proved to be far more useful

than anything else tried. It is inexpensive, costing two and

five-eighths cents per pound by the barrel.

Destroyixg Eggs.

Under ordinary circumstances the most effective and

cheapest methods of destroying the eggs are to burn them or

to saturate them with creosote oil by means of a sponge or

brush. This oil is made by the Carolina Oil and Creosote

Company of Wilmington, N. C, and is sold at fifteen cents a

gallon by the barrel. It penetrates and kills the eggs at once.

For reaching eggs in hollows or cavities of trees, and

other inaccessible places, bromine is used. This can be

injected into the cavity, and soon forms a gas. The cavity

is closed, and the gas destroys all animal life.
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Banding Trees.

As a preventive measure, banding the trees with mixtures

which the caterpillars cannot cross is effective, with this as

well as other insects. The method used in 1891 was an

improvement over the ordinary method of banding trees to

prevent the ascent of the canker worm. A coating of cotton

waste was placed about the trunk about five feet from the

ground ; a band of tarred paper was bound on this by a cord

which drew it close to the tree ; the upper edge of the paper

was then tacked to the bark. The paper was covered with

a mixture consisting of two parts of tree ink or canker-worm

exterminator, one part pine tar and one part residuum oil

(a product of petroleum). This will prevent the caterpillars

from ascending the trees, but must be renewed often to be

eflective. If the strips of tarred pajjcr are put on in this way

and kept wet with the mixture, they not only prevent the

ascent of caterpillars, and trap many of them, but they stop

the canker worm moths and the young canker worms. Insects

cannot crawl over or under these bands if they are properly

applied and kept constantly moist.

In 1892 the committee procured for this purpose four tons

of " Raupenleim" or insect lime, which is prepared by cer-

tain firms in Germany, and has been used in that country

for some years for protecting forest trees from this and allied

insects. This lime was recommended by Professor Fernow

and Dr. Riley, both of the United States Dei)artment of

Agriculture, and was imported for the committee by the

Bowker Fertilizer Company of Boston. AVhen once properly

put on it remains in a soft and viscous condition for at

least two months. This Ihne is inexpensive and easily ap-

plied. The bark must be scraped or planed down to make

a smooth surface some five inches wide, extending around

the trunk, and high enough from the ground to be out of

reach of sheep or cattle if they are })astured near by. On
this surface the lime may be applied with a machine man-

ufactured for the purpose, or with a trowel, and nuist be

laid on heavily, otherwise too nnich of the oil contained in

it may be absorlx'd ])y the bark. It will prevent an inva-

sion of any crawling insect, and may be relied upon to pro-



No. 4.] WORK OF GYPSY MOTH COMMITTEE. 241

tect the trees not only from canker worms but from other

insects that ascend the tree in the same manner.

Burlap Bands.

Durin«: the season of 1891 it was observed that when the

caterpillars were half grown they began to feed at night,

and clustered during the day on the lower sides of limbs,

on the shady sides of trunks of trees, or in cavities or crev-

ices in the trees oi; ol)jects near by. It was also noticed

that at this time they sought hiding places, and that any

piece of old carpet, bunch of hay or strip of cloth wound

around or thrown on the tree was used by them as a place

of concealment. It was seen that any artificial shelter

which they would seek could be made an eftectual trap for

them. Experiments were made with sundry fabrics, and it

was found that a baud of coarse burlap bound loosely about

the tree was the most effective tiap that had been devised.

Many of these were placed upon the trees during the season,

and they were visited as often as })ossible. The caterpillars

which clustered l)eneath them were killed, and the summer's

increase of the moth was largely disposed of in this way.

Where the loose bark had been scraped off and hollows in

which they had heretofore secreted themselves had been

filled with cement, all the insects on a tree were frequently

taken from under the burlap. This method was followed

during the past season. In examining the bands it was noticed

that many other species of insects took advantage of them,

and apple worms, tent caterpillars, borers, leaf beetles and

moths all sought these hiding places.

The inspectors report to me that many tree borers gather

beneath the burlaps in the sunnner and fall, and that in some

cases they are so numerous as to make a complete band

of living insects extending entirely around the trunk. If

the burlap is watched and the insects are killed it will

greatly benefit the trees, and I urge you all to try the ex-

periment. If you scrape the loose bark from your apple

trees and then apply this band, I think you will be some-

what surprised at the number of injurious insects you will

be able to catch and destroy, and you may thus prevent

injury in the years to come

.
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The Cyclone Burner.

The most effectual means of dealing with the pest in lands

which have grown up to brush is to cut the brush with axes

or scythes, sprinkle wdth oil, and burn brush, leaves and all

vegetation. In this work the spraying pump is very useful.

A portable tank is used, and a short hose terminated by a

hollow pipe twelve feet long is attached to the pump. A
Riley or Cyclone nozzle is used on the end of this tube, and

crude petroleum is pumped through this from the tank.

The fine spray of oil thus thrown is easily ignited, and

makes a very hot volume of flame which may be run over

the surface of the ground at will. Such an apparatus can

be handled by two men, and would probably be useful in

checking tlie invasion of such pests as the army worm. It

was by the use of this machine that we checked the ravages

of the moth in Swampscott, where all other means had

failed. On level ground an apparatus having several nozzles

could be mounted upon a wagon, and acres could be rapidly

burned over in this w^ay. In brush and on rough ground

the oil was s})rayed from a watering pot and burned after-

ward.

It must be evident to all that an intimate acquaintance

with the territory infested, a study of the means of distribu-

tion and a knowledge of the habits and life-history of the

moth, its parasites and enemies, are all indispensable pre-

requisites to an intelligent effort for its destruction. In the

past two seasons we have tried to ol>serve and record all

facts bearing upon these subjects, and to obtain by com-

parison and deduction that exact knowledge which must be

our guide ; and yet there are some questions of vital impor-

tance which it will require the experience of another season

to answer, and the committee is not yet ready to make a full

report on the habits of the moth, its enemies and })arasites.

For such information as has already been published in regard

to the work I refer you to the special rei)ort of this Board,

which was made to the Legislature in 1892 and was |)ublished

in the last amnial report of the State Board of Agriculture
;

to a special bulletin published by the Hatch Experiment Sta-

tion, at Amherst, in November, 1881), written by Prof. C. H.
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Fernald ; to Bulletin No. 19 of the Hatch Experiment Sta-

tion, in which Professor Fernald gives a full description of

the moth ; and to '
' The Massachusetts Ploughman " of Sat-

urday, April 9, 1892, volume LI., No. 28.

We find that many parasites and flesh-eating insects prey

upon the gypsy moth, and that fowls and toads eat them

;

but it seems probable that we get the most efficient aid from

birds. During the past two seasons the following species

of birds have been seen to feed upon the caterpillars of the

gypsy moth :
—

1. American robin, ....
2. Catbird,

3. Brown thrasher, ....
4. Bluebird, . . . ,

5. Cliickadee,

6. American i-edstart,

7. Black and wliite warbler, .

8. Maryland yellow-throated warbler,

9. Oven-bird,

10. Yellow warbler, ....
11. Red-eyed vii'eo, ....
12. White-eyed vireo,

13. Yellow-throated vireo,

14. Chipping sparrow,

15. English sparrow,

16. Yellow-billed cuckoo,

.

17. Black-billed cuckoo, .

18. Blue jay,

19. Baltimore oriole,....
20. Purple grackle or crow blackbird,

Merula migratoria.

Oaleoscoptes carolmensis.

Harjjorhynchus rufus.

Sialia sialis,

Parus atricapillus.

Setophaga ruticilla.

Mniotilta varia.

Oeothlypis irichas.

Seiurus aurocapillus,

Dendroica cestiva.

Vireo olivaceus.

Vireo noveboracensis.

Vireo flavijrons.

Spizella socialis.

Passer domesticus,

Coccyzus americanus.

Coccyzus erythrophthalmus.

Cyanocitta cristata.

Icterus galbula.

Qiiiscalus quiscula.

The following species have been seen to catch the

moth :
—

1. Kingbird,

2. Phoebe,

3. Wood pewee,

4. Chipping sparrow,

5. English sparrow,

Tyrannies iyrannus.

Sayornis phoebe.

Contopus virens.

Spizella socialis.

Passer domesticus.

Twenty-four species of birds have been -seen to eat either

the moth, the caterpillar, the pupa or the Qgg. The only

ones identified when eatino- ego-s were the white-bellied nut-

hatch, Silta carolmensis, and the English sparrow, though

others have been seen to eat them.
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The frequency with which the name of the English s^mrrow

appears is a little misleadhig, and needs some explanation.

While all our observers agree that the sparrow is by far the

most common bird in the infested region, only five report

having seen them destroying the moth, and two of these say

that the birds seemed to kill it out of mere wantonness, and

did not eat it. It is also true that the moth is very abundant

in the cities and villages where the sparrows are most

plentiful, and that the caterpillars, moths and eggs occupy

the bird-houses and nests of the sparrow, where they and

the young sparrows form a sort of ha})py family. This

sparrow is evidently a friend of the moth, inasmuch as it

eats but few, and drives away native birds which eat many.

The English sparrow is by structure and habit a grain and

fruit eating bird. The Almighty never created it to eat

insects.

The robin, blue jay, blue bird, both cuckoos, the chipping

sparrow, redstart, yellow warbler, the oriole and all three

vireos have been seen to eat the caterpillar with regularity

and frequency. It is well known that some of these birds

eat hairy caterpillars ; but it is somewhat surprising, when

we consider the disagreeable nature of the hairy covering

of this species, that such birds as the small sparrows, war-

blers and titmice destroy them in such numbers.

Several instances are known where isolated colonies of the

gypsy moth have been apparently exterminated by birds. I

fear that the valuable services of our native birds are not

appreciated by the rural po})ulation, else the laws made to

protect them would be more stringently enforced, and the

birds would be fostered instead of beini? shot.o

Results of the Work.

The statute under which this task was undertaken was

entitled " An Act to prevent the spreading and secure the

extermination of the ocneria dispar or gypsy moth in this

Connnonwealth."

So far as the first clause is concerned, we seem to have

been entirely successful. Although many tales and rumors

of its presence in other towns and cities have been published,

they have had no foundation in fact. The insects referred
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to have always proved to be some other species, and, so far

as we have been able to ascertain, the assertion that was

made last year that the dissemination of the moth was

stopped seems verified by the results of this season's inspec-

tion. The few years previous to the year 1890 were un-

doubtedly the years of its greatest spread.

The results of the work cannot be given here in detail, for

lack of time, but may be stated in a general way. Fifty

townships have been quite thoroughly searched, and the

insect has been found in thirty of them. In some towns

they have been locally exterminated, and in three they are

entirely destroyed so far as we are able to determine by a

careful search at the present time. Owing to lack of suffi-

cient funds, we have been obliged to neglect certain locali-

ties and have been able to do all that was necessary in a few

towns only. We have undoul)tedly checked the increase of

the moth, and have reduced their numbers ninety-nine per

cent from what they were in the spring of 1890. It mustnot

be forgotten, however, that it will probably take more time

and cost more to find and destroy the one than it did to

dispose of the ninety and nine.

The Outlook. *

No one who has not had practical experience in this

field can appreciate the extreme difficulty of carrying this

undertaking to a successful issue. The first and greatest

obstacle to success is our own ignorance ; the second is the

lack of funds necessary to take radical measures ; the third

is the prejudice of and lack of co-operation by the people in

the infested region ; the fourth, but not by any means the

last, is the difficulty of securing trustworthy and competent

men. We can now say with becoming humility that we -are

possessed of sufficient knowledge to use to advantage any

amount of money that the Legislature may appropriate for

this work ; and yet we may be al)le at the end of another

year's experience to use such funds to still better advantage.

When the Legislature was asked to make the first appro-

priation for the extermination of the gypsy moth, the insect

was supposed to be confined to a strip one-half mile wide by
two miles long, in the town of Medford. When your com-
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mittee asked for its first appropriation in 1891, it was under-

stood that the area occupied was possibly twenty-five square

miles. In December, 1891, the creatures had been found

scattered over an area of two hundred square miles, and it is

not improbable that isolated colonies may yet be found out-

side of this limit. I do not wish to be understood as statino:

that the insects have spread since the beginning of our

work, but that our search has resulted in finding them in the

places which they had previously reached, and has stopped

their dispersion wherever v»'e have found them. But it nnist

be evident to all that the amount of money that was deemed

sufficient to exterminate them within an area of ten or twenty

square miles is not sufficient to do more than reduce their

numbers and hold them in check when used over an area of

two hundred square miles. In consequence of this state

of things, we have been unable to finish the work over a

large area, as the men have been called from one locality to

another by the exigencies of the case. If extermination is to

be attempted, no such partial policy as this will ever suc-

ceed, and, if it is onl}^ intended to control the insects, that

can now l)e accom})lished at a less expense.

We have been advised to destroy them in the outer row

of towns first, and then move in toward the centre ; but,

although this })lan looks very well on paper, it is impracti-

cable, as, if they are allowed to increase in the centre, they

will spread to such an extent that they will soon be outside

the line that has been drawn around them. Their increase

must be stopped in the centre at all hazards, to prevent their

s[)reading.

In conclusion, I will say that nothing like certain extermi-

nation is promised by any plan which may be proposed

except the following : Means enough nuist be forthcoming

to secure an adequate number of trustworthy men, such as

arc fitted by nature for the work. These men must be

selected and trained. Each nuist have a certain section

allotted him, for which lu; nuist l)e held responsible. Each

man who fills all the requirements nuist l)e retained, if pos-

sible, for a series of years, on the same ground ; he must

have all the assistance he needs during the time the cater})il-

lars are moving, that he may prevent their dissemination.
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A corps of experts must be organized, whose duty it shall

be to go over the work of the inspectors as often as possible,

to detect carelessness or inefficiency. Such a number of

foremen or superintendents must be provided as is found

necessary to keep the entire field under constant supervision.

If means enough are provided for this, and the work is prop-

erly conducted, the extermination of the gypsy moth is as

certain as anything is in this life. Had we been provided

with the means, we could have annihilated the insects in ten

towns this year ; the best we can now hope for is to accom-

plish this in the coming season. AVhen that is done, the

men at work in such towns .should not be discharged, but

should be concentrated in the centre, where it will take years

to exterminate the last moth. Do not be deceived. No
amount of money that the State can furnish will rid us of

this creature in one year, or two ; but its extermination is

possible, and can be accomplished.

We have educated the men, we have invented the appli-

ances, and we have the maps and records. We have advanced

so far on the road to success that the contrast between the

present condition and that of two years ago is surprising.

We have the pest well in hand, and we need only the sinews

of war to crush it.

At the conclusion of his paper, Mr. Forbush exhibited a

specimen of the gypsy moth, and also photographs of its

ravages.

The Chairman. Has any gentleman any question to ask

Mr. Forbush?

Question. I would like to ask him how wide this belt

is, and whether it is more than one thickness, and how he

fastens it around.

Mr. Forbush. I understand you to mean the belt of

burlap. We cut it about one foot wide, place it around the

tree, then put a piece of twine round it, and turn down the

upper end so it will hang down something like the clothes

on a clothes line.

Question. What time is it put on?

Mr. Forbush. We put the burlap on for these creatures

in May and June. The use of this burlap is nothing
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new, it has been recommended before. Although we

thought we had discovered something, we find it has

been recommended before, and has been in use more or less

for over fifty years in other parts of the country.

Question. Do I understand you that all the caterpillars

in the tree will go down and hide under this band that you

put about the trunk ?

Mr. FoRBUSH. ^¥e cannot state that definitely. We
have in some cases taken all the caterpillars from the tree

by putting on this band and searching it ; 1)ut, if there are

hiding places left up the tree which you have not taken care

of, they may stay up in the tree and not come down, but

generally some time in their lives they will come down. If

they do not come down before, they Avill come down to

pupate, and pupate under this band.

Question. How often should it be examined?

Mr. FoRBUSH. It should be examined every day. We
have not done it, because we have not had men enough to

do it ; })ut it should be done.

Secretary Sessions. To how many trees have you

ap})lied it?

Mr. FoRBUSH. I cannot give it exactly, because we have

not figured up, a hundred thousand a})proximately, or more.

The Chairman, If no other gentleman has anything to

say upon this subject, we will pass to the next sul)ject, the

"Work of the Board of Agriculture," which will l>e pre-

sented by AViLLiAM R. Sessions, Secretary of the Board

of Agriculture.

Secretary Sessions. I want to say, before I begin to read

what I have written, that personally I am very much obliged

to the people of Spencer and the surrounding towns. We
have had a very successful meeting, one of the most pleasing

to those Avho have had the work of arranging for it ; and I

think I may say for the Board of Agriculture that we shall

go away Avith very appreciative feelings towards the town

of Spencer and its people. For myself, I thank you heartily.

In reference to the subject which has just l)een presented, if

there should be questions you wish to ask Mr. Forbush or

myself, after I get through, we shall be ha})py to explain the

pictures and tell where they were taken, and other facts

about them.



No. 4.] WOliK OF BOAKD OF AGKICULTURE. 249

WOKK OF THE BOARD OF AGEICULTURE.

BY "WaLLIAM R. SESSIONS, SECRETARY.

As long ago as 1796 boards of agriculture were officially

recommended. Washington, the first President of our

country, in one of his last messages to Congress, said :
" It

will not be doubted, that, with reference either to individual

or national welfare, agriculture is of a primary importance.

In proportion as nations advance in population and other

circumstances of maturity, this truth becomes more and

more an object of public patronage. Institutions for pro-

moting it grow u}), supported by the public purse ; and to

what object can it l)e dedicated with greater success than

the establishment of l)oards composed of pro})er characters,

charo-ed with collectins: and diffusins: information, and enabled

hy premiums and small pecuniary aids to encourage and

assist a spirit of discovery and improvement? This species

of estaldishments contributes doul)ly to the increase of

improvement, by stimulating to enterjjrise and experiments,

and by drawing to a common centre the results ever3'where

of individual skill and observation, and spreading them thence

over the whole nation. Experience accordingly has shown

that they are cheap instruments of immense national

l)enefits."

Here in a few words the father of our country outlined

the ol)ject and duty of a board of agriculture. Massachusetts

has for many years acted in accordance with the views of

Washino-ton in this matter. One of the first agricultural

organizations in the country was the Massachusetts Society

for Promoting Agriculture, incorporated in 1792. Between

1792 and 1818 several county societies were incorpo-

rated by the Legislature. In the latter year the Legis-

lature provided for a system of bounties to these societies,

which is still in force. But there was no connecting link
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between these societies ; there was no way in which the

experience of one could benefit the others ; there was no

supervision by which it could be known whether the State

bounty was judiciously expended, or not. The officers of

the societies conceived the idea of a Central Board of Agri-

culture, composed of delegates from the several societies.

Such a Board was organized in March, 1851. This board

was composed of good men, who were earnest to accomplish

good results, l)ut they had no futids for expenses and no

power over the societies. They could only advise and

recommend. The following year, upon petition of this

central board, the Legislature established a State Board of

Agriculture (April 21, 1852), to consist of the Governor, the

Lieutenant-governor, the Secretary of the Commonwealth,

one member chosen by each of the agricultural societies that

received bounty from the State, and three members to l)e

appointed l)y the Governor. The Board was authorized to

appoint a secretary who should receive a salary, but the

members were to serve without compensation except for

travelling and necessary expenses while in discharge of

duty as members of the Board.

The Board was organized July 22, 1852, with twenty-one

members. Marshall P. Wilder, who continued on the Board

until his death in 1886 (excepting years 1804-1867 inclu-

sive), was one of the number ap})ointed by the Governor, as

was also Prof. Edward Hitchcock of Amherst College. Other

men eminent in agriculture were elected members by the

societies. One of these original members was James S. Grin-

nell of Greenfield, who is still an honored member ofthe Board.

Mr. Grinnell and George S. Boutwell of Groton, who was

Governor at the time, are the only survivors of the original

Board. New societies have been incorporated from time to

time, until therc^ are now thirty-eight represented on the Board.

The president of the Agricultural College and the chemist to

the Board have been made members ex officio, so that at

present the Board has forty-six members.

Time would fail me were I to attemi)t to describe the

work accomplished by the first secretary, Charles L. Flint,

in the twenty-seven years that he served the Board ; and that

of his successor, John E. Russell, in his seven years
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of labor for Massachusetts aofriculture. Mr. Flint has jrone

from us, but Mr. Russell is still with us, and often lends a

helping voice in the public meetings of the Board and tiie

institutes of the societies.

Among the many valuable services rendered by the Board

were its efibrts in the campaign against pleuro-pneumonia

from 1859 to 1864. It was the influence of the Board upon

the Legislature which led to the establishment of the first

Board of Cattle Commissioners, and the legislation which

continued them in ofiice to look after contaijious diseases

amono; domestic animals. It was the Board of Aijriculture

that petitioned for a law regulating the sale of conmiercial

fertilizers. It followed up the petition by urging upon

the Legislature the necessity of the original legislation and

all the amendments to the law now on the statute books.

The Board was largely instrumental in establishing the

Massachusetts Ao-ricultural Colleo:c. The Board urijed

State action 1)efore the matter was taken up l)y Congress,

and, had it not been for the distractions and expense attend-

ing the opening of the civil war, no doul)t Massachusetts

would have had her Ao;ricultural Colle2:e before the national

grant of lands was made. The Legislature provided that

the Board should be overseers of the college, and that duty

is now performed by a committee chosen to act for the

Board.

It was almost entirely through the efforts of the Board

fhat the State Agricultural Experiment Station was estab-

lished by the Legislature and equipped with suitable build-

ings. The establishment of the Gypsy Moth Commission

was due to the earnest efforts of the Board of Agriculture,

and the duties and responsibilities of that commission have

since been put upon a committee of the Board by the Legis-

lature. The Dairy Bureau is also the fruit of earnest eftbrt

by members of the Board, in co-operation with the Order of

the Patrons of Husbandry. The Bureau is a department of

the Board, and under its -control.

From time to time the Leo;islature has directed the Board

to make investigations and report upon important su])jects,

among which are the following : The dangers to human life

and health arising from the presence of tuberculosis in the
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food products of cattle ; the " birds of the State, as to their

character, habits and value as insect-destroying and grain

and fruit destroying birds, and advise as to such legislation

as may be necessary ;
" to collect and circulate information

in regard to abandoned or partially abandoned farms, etc.

The care and oversight of the thirty-eight agricultural

societies is, however, the especial duty of the Board. The

fairs and institutes of these organizations have been attended

by delegates or members of the Board appointed for that

purpose ever since the Board was instituted.

But all this is history, and, while history is most interest-

ing, the work of to-day is what most intimately concerns us

and the ao;riculturists of the State. The Legislature has for

years had great confidence in the Board of Agriculture. This

is shown by the lil)eral appropriations it has from time to

time made for agricultural purposes and which are expended

by the Board, its secretary and committees. The appropri-

ations for 189^ are as follows :
—

Bounties to societies, \ $21,500 00

Incidentals for the office of the Board, ..... 500 00

Members' travel, 1,900 00

Secretary's travel, 600 00

Lectures before the Board, 800 00

Dissemination of useful information in agriculture, . . 1,400 00

"Nails for marking shade trees, 100 00

Dairy Bureau, = 4,000 00

Balance of appropriation for 1891 for abandoned farms, . 1,323 38

Extermination of the gypsy moth, 75,000 00

Total, $107,023 38

In addition to this lai-gc sum, the salaries of the secretary,

his clerks and assistant in the work of the Dairy Bureau,

amount to $G,800. There is also to be added the expense

of printing the re})ort on Agriculture of Massachusetts,

$5, M97. 58, making a grand total of 1119,720.96.

The annual rei)()rt on Agriculture of Massachusetts, eight

hundred and forty-four i)ages, was issued INIarch 24, 1892,

of which fifteen thousand copies were printed and distributed

to the members of the Legislature (who had as required l)y law

nearly one-half of the edition) ; to the incorporated agricult-

ural societies, the granges and the farmer's clubs, in propor-
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tion to the members of each ; to towns that do not have one

of these organizations or a member of the Legislature, in pro-

portion to their farming population ; and to such individuals

as applied for it at the office. A large number are used for

exchano-e with the boards of aoriculture and agricultural

experiment stations of other States, and sent on a[)plication

to public libraries in this and other States, and in many

instances to foreiijn countries. The agricultural colleges

and experiment stations of almost all the States are prompt

applicants for this volume, and the liberal number authorized

by the Legislature enaljles us to supply all demands.

Six monthly crop bulletins have been issued the past sea-

son, or one hundred and fifty-six pages in all. These have

been mailed to some two thousand farmers of the State,

making a total issue of twelve thousand two hundred copies.

The information contained has been derived from one

hundred and seventy correspondents, residing in all parts

of the State. In connection with this work we have during

the past season sent out seventeen weekly New England

weather-crop bulletins. These weekly reports (thirty-six

thousand six hundred) have been furnished by the New
England A^Vather Service in exchange for pecuniary and other

assistance we have been able to afford the Weather Service

in its work.

We have also, in performance of the duty imposed upon

the Board by the Legislature, "to collect and circulate

information in regard to abandoned or partially a))andoned

farms," collected information and obtained descriptions of

three hundred and eighty-three such farms, and printed

second and third editions of the descriptive catalogue of such

property, containing a total of tw^o hundred and twenty-

eight pages. Thirty-five hundred copies were printed and

distributed. The amount expended for printing circulars,

crop reports and catalogues w^as $917.22. We have

expended for postage for correspondence and on circulars,

crop reports and catalogues, $405,78. The work of gather-

ing, arranging and editing the material for the crop reports

and the two editions of the catalogue of abandoned or par-

tially abandoned farms has been very considerable. The

very simple matter of addressing the envelopes for circulars
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for information, for crop and weather reports and for cata-

logues sent out, has taken much time. Not less than

seventy-five thousand have been addressed during the year.

The correspondence of the office has increased enormously.

We have encouraged inquiries from farmers' clubs, granges

and individuals a1)out all agricultural matters, and gladly

perform the extra work there])y entailed. The provision for

nails for marking trees in the highways which the town

authorities desire to preserve as shade trees has also made
much work in the office. The original act made it the duty

of the secretary of the Commonwealth to attend to the

matter, but the Legislature of 1891 transferred it to the

Board of Agriculture. The nails are procured by the keg,

and distributed in packages by express as applied for. We
have also made it a practice to notify all parties having bills

against the Gypsy Moth Department, the Dairy Bureau and

the Board itself when the State Treasurer is ready to pay

them. This work properly belongs to other departments

;

l)ut, as this office is better acquainted with the residence of

these parties, we have thought it best to do the work, and

thereby save our people possible annoyance.

The expenditure of such large amounts of money upon the

approval of the secretary makes it imperative that an itemized

account of such expenditures should be kept in the office.

Type-written copies of the acts of incorporation and amend-

ments thereto of all the agricultural societies and associa-

tions, from 1792 to date, have been prepared, and are kept

in the office for reference.

We have commenced the compilation of a synoptical and

analytical index of the Massachusetts agricultural reports for

the past fifty-two years. This will include Colman's reports,

the reports of the secretary of the Commonwealth, and the

forty reports of the secretary of the Board of Agriculture.

This work when completed will be a great addition to the value

of this literature, as the separate volumes have only a general

index of subjects. The work is only about one-third accom-

plished, but it has already taken at least two full months' time

of one of the clerks in the office.

The time required to arrange for speakers for the insti-

tutes of the societies is considerable. The annual volume,
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Agriculture of Massachusetts, a book of four hundred pages,

exclusive of the report of the State Agricultural Experiment

Station, which is bound with it, is prepared for printing and

the proofread in this office, requiring many weeks of con-

secutive labor.

The duties of the secretary as chairman and secretary of

the Gypsy Moth Committee take nearly one-fifth of his time.

His work as executive officer and secretary of the Dairy

Bureau should take as much more ; but, on account of lack

of time, much that properly belongs to the executive officer

has been performed by his assistant, Geo. M. Whitaker.

The secretary of the Board is also ex officio a trustee of the

Ao-ricultural Collei>:e and a member of the Board of Control

of the State Agricultural Experiment Station, and he serves

as secretary of both these organizations, thus bringing to-

ijether in the office of the Board of Aijriculture the records

of all the State agricultural organizations except those of the

Cattle Coumiission. The calls on the secretary to attend

fairs, institutes and farmers' meetings are numerous and

persistent. Few of these invitations can be accepted, on

account of the great increase of office work. During the

past year the secretary has attended twelve institutes, nine

fairs and thirteen other farmers' meetings, and taken part in

the literary exercises of each.

The members of the Board have not been dilatory in

attending to the duties devolving upon them. The members

of the Gypsy Moth Committee have had a meeting on nearly

every Tuesday throughout the year, and much time has been

spent by the mcm1>ers in overlooking and inspecting the

field work. One member of the committee, whose residence

is in the infested district, has spent weeks of valual)le time

in this work, giving to it many hours that he needed for rest

and recreation from arduous duties in university and State

service on other commissions. The executive committee has

had three formal meetings during the year, and in addition

the chairman of the committee has been often called upon to

consult with and advise the secretary in regard to the work

in the office. The examinins^ committee of the Massachu-

setts Airricultural College has visited the colleffe several

times, and was present to examine the senior class at the
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commencement in June. Other committees have had meet-

ings to attend to the duties assigned them hy the Board.

The memliers of the Dairy Bureau meet every month.

Members of the Board have attended forty-three institutes,

"hy request of the secretary, in addition to those hehl l)y

their own societies.

The societies have hekl one hundred and thirty-three insti-

tutes, and speakers have been furnished through this office

for seventy-eight of them, at an expense of $662.39. Nearly

every meml)er of the Board has attended, as delegate of the

Board, one feir other than that held by the society he repre-

sents on the Board. All the fairs continue at least two days,

so that, adding the time spent in travel to and from, an

average of at least three days for each member is occupied

by this duty. Two members of the Board of Agriculture

serve on the Board of Control of the State Agricultural

Experiment Station. This Board holds quarterly meetings,

and the members serve without compensation.

One other matter of business should not be passed over.

While the Board of Agriculture is not strictly a State de-

partment, it is practically such, and the secretary is expected

to attend to matters of interest in agriculture and to agri-

culturists which come before the Legislature, during the five

or six months of the annual session. The legislative com-

mittee on agriculture continuallj^ calls u})on the secretary

for information and explanations ; the Governor and other

State officers call on the secretary and clerks for the same

purpose ; and officers of farmers' organizations and individ-

uals frequently come to the office for information and advice

on the bearing of legislation upon their duties and })rivileges,

and for assistance when matters of interest to them are to

come before the connnittees of the Legislature. In addition

to all official duty, there are numerous callers to assist and

entertain, (juestions and letters of inquiry to answer, and

innumerable other matters that need attention and take time.

This paper has been prepared in order that the agricult-

urists of the State may learn something of the work of the

Board and its employees. The work of the office has won-

derfully increased in the past few years. The Legislature

has yearly imposed new duties, and the secretary has sought
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for new avenues of usefulness. Other opportunities are

opening before us. Tlie Legislature of 1891 provided an-

other clerk for the office, and the time is not far distant

when still another will be needed. The Board has been

criticised for inefficiency in some quarters, but it is believed

that no body of men in the State, serving without compen-

sation, is more attentive to business or more earnest for the

advancement of the interests committed to their charge than

the Massachusetts State Board of Aijriculture.

The Chairman. Gentlemen, if there are any questions

you would like to ask the secretary, he will be very happy

to answer them, as he always is, not only here, but at his

office.

Gentlemen, we thank you for staying to the end. I shall

always remember the pleasant meeting which we have had

at Spencer. The meeting is now closed.





BEPORT

or THE

State Board of Agriculture

ON THE WORK OP

EXTERMINATION OF THE GYPSY MOTH.







Plate 1

X
^

\

* \

•r^*^'
*

s/

A

I
M..

^kT^^

-^
>

i
... fM

to

^'

,' /'

' f/i§i'

I

Drawn by Joseiph Bndgham

,

HeliotypePnnting Co. Boston

GYPSY MOTH



EXPLANATION OF PLATE !.

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.")
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I — Caterpillar.
J

8.— Cluster of eggs on bark.

9.— Several eggs enlarged.

10.— One egg greatly enlarged.





THE GYPSY MOTH.

To the Senate and House of Representatives of the Commonwealth of

Massachusetts.

In presenting the report of the gypsy moth department of the

State Board of Agriculture, in accordance with the provisions of

chapter 210, Acts of 1891, tlie committee desires to call attention

to the fact that this effort to exterminate the Ocneria dispar is the

first attempt on a large scale ever made in this Commonwealth to

destroy a species of insect, consequently there was no trustworthy

experience to guide the work. As it was an imported insect, its

habits and peculiarities in this country had to be ascertained

before the most effective methods of destruction could be deter-

mined.

Much of the work that has been done may be considered as in a

measure experimental. As we have become more familiar with

the extent of the territory invaded by the moth, the magnitude of

the task has become more apparent. When the Legislature made

the first appropriation, it was supposed that the moth occupied but

a small part of one town. Careful inquiry has shown that it

infests thirty cities and towns. From our observations we have

no doubt that it was in nearly every one of these localities in 1890,

when the campaign of extermination was commenced.

The field work during the past year has been in charge of E. H.

Forbush, and Prof. C. H. Fernald has been the entomological

adviser of the committee.

As experience has been gained, methods of attack have been

changed. Compartvtively little spraying with Paris green and

water has been done the past year. This spraying is effectual in

reducing the number of the caterpillars, but will not exterminate

them, consequently it has been undertaken only in a few localities,

where but little work was done last year.
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The destruction of eggs has been found to be an effectual method

of eradication. This work must be done in tlie late sumijier, fall,

winter and early spring. During the caterpillar stage the insect

has been extensively trapped by bands of burlap fastened around

the infested ti'ees. It has been ascertained that when the caterpillars

are nearly full grown they seek shelter during the daytime, and if

the holes in the trees are stopped up and the loose bark removed

they resort to the burlaps, and can there be easily destroyed.

These bands also furnish cover for the caterpillars during their

transformation to the pupa stage.

Much effort, involving a large expenditure, has been devoted to

the inspection of territory outside the infested limit. Numerous

letters have been received from different parts of the State and

from adjoining States, to the effect that supposed gypsy moths had

been found. These notices have in all cases led to an inspection

of the suspected locality. The towns just outside those infested

have also received some attention, but in no case has the gypsy

moth been found outside of the limits reported last year.

Last year the committee asked for an appropriation of $75,000,

believing that sum was as much as could be economically expended,

but experience has shown that the appropriation was much too

small for the needs. It has been necessary to leave undone

much that should have been done. We have been obliged to dis-

charge many faithful, efficient and experienced men, for want of

money to pay their wages. We have learned that only such men

as are above described are fit for the greater part of the work.

There are certain kinds of work which can be performed by

ordinary laborers, but to accomplish the most possible, a sufficient

appropriation is needed to enable the committee to employ a large

force of skilled men continuously throughout the year. At the

time the appropriation for 1892 became available, in March last,

the force was quite small, having been considerably reduced

because of lack of means. Steps were immediately taken to

get back the experienced men, but many had obtained permanent

employment elsewhere. It was necessary to employ and train new

men, and the work for several weeks could not be as effective as it

would have been had experienced men been in service. A force
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of two hundred and thirty men was set at work. These men

became more and more valuable as they became acquainted with

the territory infested and with the habits of the insect. But again

in October we were obliged to discharge all but forty men. Should

the committee again undertake to increase the force, they will

probably have a similar experience.

We desire to present to the Legislature the state of the problem

and various plans for solving it, with an estimate of the cost of

each class of work for the next year. There are large areas of

woodland in the infested towns. There are points in these forested

districts known to be infested. There are probably other points

where colonies have been established, and possibly many such.

The dense growth of the underbrush in this woodland, and the

thick carpet of dead leaves on the ground, make perfect inspection

almost impossible. There are about four hundred acres of this

woodland which will, if it is allowed to remain, continue to be an

uncertain element in our problem.

If the timber could be felled and burned on the ground during

the winter and early spring, and the ground carefully burned over

twice during the summer, that element would be eliminated. We
estimate the cost of this work at Si 25 per acre, or a total of

$J0,000 ; but we are confronted with the fact that most of the

forest is situated in Medford, Maiden, Arlington, Melrose, Win-

chester and Stoneham, and that much of it is valued for prospective

parks. Its destruction would be considered a calamity by the

inhabitants of these places.

We believe that with sufficient means, and in several years' time,

these forest lands can be cleared of moths without destroying the

timber. To accomplish it all the underbrush and all the decayed

and worthless trees must be cut and destroyed by fire, the ground

burned over, and the whole carefully inspected at least twice each

year. Burlaps must be placed wherever the moth appears or has

been found previous to the clearing up. The latter plan will in the

aggregate cost more than the former, but, as the work need not

necessarily be all done at once, and as it could be done in connec-

tion with the other work of the department, utilizing the time of the

men in the winter and early spring, it may be the best plan to pursue.
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We estimate that there are 1,500 rods of field wall that should

be taken dowu, cleaned of eggs, and rebuilt at a cost of $1.40 per

rod, or a total of $2,100. There are also some heavy walls,

built of small stones, and some thick bank walls which may be

treated by burning all vegetation near them, so as to compel the

caterpillars to crawl away from them for food, when they may be

caught by burlapping the trees, and thus destroyed.

In any case, enough money should be provided for thoroughly in-

specting all the territory of the thirty infested towns and cities, and

the towns immediately surrounding those in which the moths have

already been discovered. There should also be pi'ovided abundant

means to burlap all the trees in the thickly infested region, and

those in the vicinity of colonies of the moths that have been found

in the outer towns that are not so thoroughly infested, and also to

employ during the five months of the caterpillar season a sufficient

force of men to examine the burlaps and kill the caterpillars once

each day. To do this we estimate that at least one hundred

experienced men should be permanently employed throughout the

year, at an average of $2.35 per day, or a total cost of $72,615.

"We should also have during the caterpillar . season of five months

(one hundred and thirty days) at least two hundred and ninety

men, at an average of $2.15 per day, or a total cost of $81,055.

The bills for supplies, rent and expenses would amount to about

$10,000. So by this plan we would need :
—

For one hundred experienced men throughout the year, . $72,615 00

For three hundred men for five months, .... 81,055 00

For taking down, cleaning of eggs and rebuilding walls,

.

2,100 00

For supplies and other expenses, 10,000 00

Total, $165,770 00

The committee voted, at a meeting held in December, to ask for

an appropriation of $150,000. At that time a careful estimate

had not been made, but it is required by law that estimates of

needed appropriations be sent to the auditor on or before December

15. From a very thorough consideration of the matter, the above

is as small a sum as we can recommend to be appropriated.

The subjoined report of the consulting entomologist and the

director of field work will show that the labor of the last year has
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led to a great reduction in the number of the insects. A fair

estimate, based on the number of the species destroyed, indicates

that the eggs existing on October 1, as compared with those dis-

covered at that time the previous year, were in proportion of about

one to thirty. The records of the work also indicate that three

or four hundred colonies of the species which originally existed

in various localities have been exterminated, and that the bounds

of the region which it occupies apparently have not been extended

during the year.

While the committee are convinced that the expenditure during

the next year of the large sum which they have suggested is

eminently desirable, that it is indeed necessary, to prevent the

danger of the spreading of the pest, they are of the opinion that

with the amount of money allotted last year it will be possible to

still further reduce the numbers of the insects in the densely

infested localities, and to eradicate many of tlie smaller colonies.

If this last-named policy is followed, there will, however, be great

danger that the insect may extend its hold in the thickly forested

parts of the field which it occupies, with the result that it may be

much moi*e difficult to secure its extirpation.

Experience having shown that the moth can be eradicated, that

it has been destroyed in many limited fields, it now appears

advisable to push forward the work of destruction as rapidly

as may be found compatible with the careful expenditure of the

money, and with the means which the Commonwealth may be will-

ing to devote to the task of protecting its citizens from a grave

danger.

As it seems clear that the danger arising from the presence of

the gypsy moth in this country is a matter of national importance,

the question arises whether this committee may not hereafter seek

aid from the Federal government in the prosecution of this work.

The following is the financial report for 1892 of the gypsy moth

department. State Board of Agriculture :
—

Balance on hand Jan. 1, 1892, $5,213 13

Appropriation, 75,000 00

$80,213 13
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Expenditures.

William R. Sessions, expenses, $21 44

N S. Shaler, expenses, 89 05

Francis H Appleton, expenses, 20 00

C. H. Femald, entomologist, remuneration and expenses, . 525 60

E. H. Forbush, director, salary, 2,400 00

Book-keeper and clerks in office, 2,099 27

Travelling expenses of director and men, .... 2,188 04

Teaming, livery and board of director's horse, . . . 2,209 25

Wages of men, 57,405 76

Supplies p.nd tools, 7,582 55

Balance on hand Jan. 1, 1893, 6.672 17

$80,213 13

Total amount expended in 1892, $74,520 96

W]\I. R. SESSIONS,

Secretary of the Board of Agriculture.

Jan. 10, 1893.





Section of burlap band raised, showing gypsy moth caterpillars that
had gathered beneath it on the trunk of an elm tree.

From a photograph taken in Maiden, Mass., July 9, 1892.
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Full-grown gypsy moth caterpillars about to pupate on the trunk
of a walnut tree.

From a photograph taken in Arlington, Mass., July 9, 1891.





No. 4.] THE GYPSY MOTH. 269

Repoet of the Director of Field Work.

To the Committee on the Extermination of the Oypsy Moth.

Gentlemen:— In presenting this report, I have, in accordance with
your request, included a very brief account of the life-history and habits

of the gypsy moth as they have been observed in this coimtry.

The Eggs.

(Plate I, fig. 8, cluster of eggs on bark ; figs. 9 and 10, eggs magnified.)

The eggs are deposited in clusters, and covered with yellow hairs
from the body of the female moth These egg clusters are usually
found in sheltered places on the bark or in the cavities and crevices of
trees, stumps and undergrowth, also on fences, buildings, in stone walls,

etc., near the plants or trees on which the insect feeds. The eggs are
laid in July, August and September, and hatch after the foliage starts

in the following spring or in the early summer; therefore the insect

passes the fall, winter and early spring in the egg state.

The Larva or Caterpillar.

(Plate I, figs. 6 and 7.)

When first hatched the caterpillars are less than one-fifth of an inch
in length. As they grow larger they may be seen upon or in the cavi-

ties of the trunks and branches of trees, where they gather in laro-e

numbers during June, July and the first part of August.

The Papa.

(Plate I, fig. 5.)

The caterpillar when full grown sheds its outer covering and becomes
a pupa. This usually occurs in July or August. It may be found in

the same situations as the eggs. In Massachusetts the insect remains
in the pupa state from eight to twelve days.

Tlie Moth.

(Plate I, figs. 1 and 2, female; figs. 3 and 4, male.)

The female usually deposits her eggs very near the abandoned pupd
case, and within a few hours after emerging from it. She dies soon
after. The male is a rapid flyer. The female does not fly.

Habits of the Caterpillar.

The gypsy moth feeds only when in the larva or caterpillar state.

The length of larval life varies somewhat according to circumstances.
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but probably averages ten weeks. When the caterpillars are first

hatched from the eggs they are light in color and covered with whitish

hairs. In a few hours they assume a dark hue. They usually remain

on or near the egg cluster until they change in color, and, should the

weather be cold, they sometimes remain for several days in a semi-torpid

condition upon the egg clusters. If the temperature is favorable they

will search for food before they are twenty-four hours old. If a green

leaf be dropped upon a table on which some of the caterpillars have been

placed, they will all move towards it and climb upon it. During the

first few weeks of their existence they remain most of the lime on the

leaves, feeding usually on the under side. Their feeding habits are so

uncertain that no rule can be given which will apply to all individuals,

but as a rule when about half grown they begin to manifest their gre-

garious instincts. At that time and for the rest of their existence as

caterpillars they spend a large part of the day clustered in sheltered

situations, and feed principally at night, going vip the trees and out on

the branches after dark, and returning before daybreak. Where they

are so abundant that the food supjjly is insuflScient, they evince much

restlessness, and feed in numbers during all hours of the day and night.

They may be seen hastening to and fro, both up and down the trees.

Those which have fed sufficiently are at once replaced by hungry new-

comers, and the destruction of the foliage goes on incessantly.

At such times the tnmks and lower branches of trees are covered

with a moving mass of caterpillars. Hurrying throngs are passing and

repassing, and nearly every leaf or denuded stem bears up one or

more of the feeding insects. The rustling caused by their movements

and the continual dropping of excrements is plainly audible. On tall

trees the larger caterpillars appear to crawl to the higher limbs, and

they seem to prefer to feed well out toward the end of the branches.

They do not feed gregariously except when in great numbers ; there-

fore they seldom strip one branch, as do the larvse of the Vanessa anti-

opa, but scatter throughout the trees, eating a little from each leaf.

Early in the season, when they are small and few in ntuubcr, their

ravages are scarcely noticed ; but as they grow larger and more numer-

ous their inroads on the tree decrease the foliage area night by night,

until suddenly the leaves appear to have been eaten in a single night,

and the tree is .stripped.

Food Plants.

The gypsy moth is known to destroy the foliage of nearly all native

and introduced trees and plants of economic importance. The list of
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its food plants includes nearly all evergreen and deciduous trees, most

bushes, shrubs, vines and vegetables, and when hard pressed it has been

seen to eat grass. \ATierever the caterpillars become numerous they

move slowly, devouring nearly every green leaf and twig as they go.

Some of their favorite food plants are the apples, willows, elms, oaks,

Norway spruce, rose, strawberry and wistaria. They feed during a

much longer season than the canker worm or the tent caterpillar. The

eggs of the gypsy moth begin hatching about April 20, and the young

continue to emerge until the middle of June. In the months of June,

July and August, 1891, trees which had been stripped early in the season

and whose leaves had again put out were again defoliated by these

caterpillars, and kept bare all summer. Not only was all jjrospect of

a fruit harvest destroyed, but the life of the trees was threatened by

such constant defoliation.

History of the Work.

The field work of the season of 1891 consisted largely of organi-

zation, experiment, inspection and observation. An attempt was made

to define the boundaries of the infested region. The territory was

mapped, divided and subdivided ; the force of men was mobilized to

keep pace as far as possible with the discovery of badly infested locali-

ties, and labor was concentrated upon those districts where the moth

appeared in greatest numbers. The habits of the moth and those of its

parasites and enemies were observed and recorded ; its distribution was

studied, and a series of experiments with insecticides was conducted.

This work, together with that of destroying the several forms of the

moth, occupied the entire season, and it was not mitil January, 1892,

that the bomidaries of the district occupied by the moth could be even

approximately given. The appropriation of 1891 proved insufficient to

maintain such a force as was needed to attain the best possible results
;

therefore, on the first of January, 1892, but forty men were retained in

the field. This force was at that time concentrated in the region most

densely infested, and was there emplo^-ed in cutting and burning worth-

less infested trees and shrubbery, and in destroying eggs by this and

other methods until the snow disappeared.

• In the spring and fall of 1891 the egg clusters were cut or scrajjed

from the objects to which they were attached, and burned. This method

proved to be somewhat ineffective, as eggs were thus occasionally scat-

tered and lost. During the winter of 1891-92 experiments were made to

test the eff"ect of cold, rain, snow and ice upon scattered eggs. Twelve

thousand eggs were exposed during most of the winter to changes of
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temperature and to the effects of rain, snow and ice under the most

adv^erse conditions. Tiiese eggs were afterwards artificially warmed,

and about one-tliird of them liatched. Under more favorable conditions

most eofffs when scattered liatclied.

Meanwhile, experiments had been made to determine the best and

least expensive methods of destroying the eggs without disturbing or

removing them. As a result of these experiments, the egg clusters

have since been treated with acids. A cheap creosote oil has also

proved effective and has been put into general use. Eggs in cavities

which could not be reached by the direct application of acids or creosote

were destr03'ed by chlorine, bromine or fire. Thus the danger that had

appeared imminent of the eggs being lost during the Avork of destroy-

ing them was reduced to the minimimi.

Unfortunately the work of destroying the eggs, whicli could not be

vigorously prosecuted in the fall of 1891 for lack of funds, was delayed

in Februar}', 1892, as the appropriation was not immediately available.

For this reason the entire force was for some time unemploj-ed. Later

the work was much hindered by unseasonable snow-storms. Therefore

not as much could be accomplished in early spring as was desirable.

The Work of the Spring and Summer.

As early in March, 1892, as an appropriation was available, trust-

worthy men who had been employed the previous season were at once

engaged, and the force was increased as fast as other competent men

could be found. The utmost care was exercised in selecting them.

Each candidate was examined and required to give satisfactory refer-

ences as to character and ability. Only a small proportion of the appli-

cants proved sufficiently keen-sighted, and many of those whose eyes

passed the test were otherwise deficient. As a result of these exami-

nations, a better class of men was employed than the average of those

engaged in 1891.

Owing to a lack of full and explicit information in regard to the size

of the area infested in 1891, no very definite plan could then be carried

out during the year. In January, 1892, it was known that thirty town-

ships were infested, and also about what proportion of the work eaali

town would probably need. Such experienced men were chosen as in-

spectors as were fitted for the position, and each was given his quota

of men as tliey were engaged.

An inspector was assigned to each town in the region least infested.

Those towns most seriously infested were divided into sections, and an
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inspector and men were assigned to each section. It was proposed to

keep each inspector in the locality to which he had been assigned, that

he might by experience become intimately familiar with his territory, and

the distribution and habits of the insects there, for we were convinced

that this wj:s the only plan by which extermination could be ultimately

effected. In this way we were enabled to determine the number of men

that would be required to destroy the eggs over the entire area in a given

time. The egg killing was pushed during the months of March and

April. The inspection was not in all cases thorough, as a large propor-

tion of the force engaged in it was necessarily composed of inexperi-

enced persons, and there were not enough expert men to reinspect their

work. Thus we were unable in the spring of 1892 to do thoroughly

the work which might have been done in the fall of 1891 had sufficient

money remained. We were also unable to secure and train men

enough, in the short time at our disposal in the spring, to cover the

entire field Thus, as in the previous season, there remained at hatch-

ing time a considerable area in which the eggs had not been destroyed.

Special efibrts were made in all infested towns to destroy the eggs on

tiees along the highways. In the worst infested district these trees were

then banded in such a way as to prevent the caterpillars from ascending

them. The German insect lime which was recommended to the com-

mittee by Dr. Riley and Professor Fernow, both of the United States

Department of Agriculture, was used experimentally in 1891. Early in

1892 four tons of this material were imported. This lime was used

in banding street, orchard and forest trees. It was placed on trees

side by side with several other mixtures from American manufacturers,

and was found superior to them all. Not enough, however, had been

imported to protect all the trees, and in IMedford and Maiden many

were banded by the method pursued last year. This was quite as effec-

tive as the insect lime in stopping the caterpillars, but was more costly,

as frequent applications were required, while the insect lime, when once

properly applied, remained in good condition for nearly two months

and needed very little attention. As a result of this method of banding

trees along the highways, the caterpillars were kept out of such trees

and there was no danger of their falling upon peojjle, animals or moving

vehicles, and being distributed by such means. For this reason trees

near houses, stables and other buildings were also banded with insect

lime. Trees near fences, stone walls and other objects in or under

which the creatvires hide and deposit their eggs were also banded It

was seen by inspection that where this was done the caterpillars, which

were thus prevented from ascending trees, crawled to others which were
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not banded. As these trees were at a distance from fences and build-

ings, the moths did not return to their former hiding places, but passed

through their transformations and laid their eggs on or near the unhanded

trees, where they were easily found and destroyed. The advantages

gained by this method are obvious.

Two spraying teams were used in 1892, in place of thirty teams used

in 1891, and these but for a short time. These teams were sent from

place to place to spray the trees wherever the caterpillars appeared in

numbers, and thereby diminish the number and lessen the danger of

dissemination.

"WHien the eggs had hatched it was seen that the caterpillars were

sparsely distributed in the worst infested territory, and that there were

few where last year there had been many. In the peripheral districts

there were many formerly infested localities Avhere none appeared, and

very few were found in most towns that were near the border of the

infested region.

The habits of the caterpillar are such that the method of banding the

trees with burlap appears the most effective one yet devised to dispose

of this form of the moth. The burlap offers them a convenient shelter,

and if it is put on all infested trees, and frequently examined, many

caterpillars will be caught that would otherwise escape notice. One

hundred and fifty thousand yards of this material were purcha.sed. It

was cut into strips and applied to the trees in infested localities. It is

necessary to examine the burlap bands once each day, or at least once

in two days, to be sure of secviring all the caterpillars which gather

beneath them. The number of men employed at (hat time was not

suiRcient to properly inspect the bands, and, owing to the limited

amount of money at our disposal at that time, we were unable to em-

ploy more men. Notwithstanding this disadvantage, burlapping and

hand-killing disposed of nine-tenths of the gypsy moths in the infested

region during the summer, and in many localities they were extermi-

nated by this work alone.

Tlie Fall Inspection.

The time when the eggs of the gypsy moth can be destroyed with the

utmost cei'tainty of extermination is in (he late summer and early fall,

as soon as possible after they are deposited. If they are not disposed of

at this time, some of the egg clusters may be broken and the eggs scat-

tered by men, animals or the elements. When thus scattered they are

likely to be overlooked by the searchers, and left to hatch. The eggs

were destroyed in connection with the burlapping in the late summer
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and early fall ; but in September it was found necessary to again reduce

the force, as the money on hand at that time was not sufficient to main-

tain it longer. About forty men were retained. With this small number

of men little could be done toward a thorough inspection of the worst

infested towns, and these were left until some future time. There-

fore, no systematic egg destruction was attempted in Maiden, INIedford,

Arlington, Melrose, Everett and Chelsea in the months of October,

November and December. In October an inspection of those infested

towns which lie farthest from the infested centre was begun. Men
whose experience had fitted them for the work in these towns were

retained. This inspection has now been nearly completed in Wakefield,

LjTinfield, Reading, Beverly, Watertown, Brighton and Woburn. Con-

siderable work has also been done in Somerville and Cambridjre, and

much more should be done in the spring, as these cities are centres from

which the moths may be distributed to towns south and west of Boston.

Present Condition of the Infested Region.

At this time (Jan. 1, 1893) Lynnfield, Reading and Watertown,

which have been carefully inspected, have not yet been reinspected.

No moths have been found in Reading since the eggs were first dis-

covered and destroyed there in December, 1891. The only evidences

of the creatures that were found there during the past fall were three

isolated, decaving jDupjB, which probably were overlooked in the inspec-

tion of December, 1891 There is now but a small portion of the town

which has not been examined. Several of the colonies foimd in Lynn-

field were probably exterminated in December, 1891, or during the past

summer, but a few colonies were found during the fall after the eg-^s,

had been laid. These had evidently been overlooked in 1891. All seem

now to have been exterminated. The condition is apparently the same

in Watertown, but both of these towns will probably need thorough rein-

spection for several seasons. No living form of the gypsy moth has been

foimd in Waltham since December, 1891, when they were first discovered

there ; but as a thorough systematic search of the town has not been

made since that time, it is possible that there are a few small colonies

scattered through it, and it should be thoroughly inspected before

the eggs hatch in the spring. All forms of the moth that have been

found in Beverly, Lexington and Brighton have been destroyed, but

these towns ought to be thoroughly reinspected and carefully watched

for at least two or three seasons.

The eggs found in the infested localities in Marblehead in November,

1891, were destroyed at that time, and nothing has been found since in
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these localities ; but during the fall inspection eggs and other evidences

of the moth were found at a distance from those formerly infested local-

ities. In these places they had evidently been established for some two

seasons, and were overlooked during the fall of 1891. The inspection

of Marblehead has not yet been completed.

In Woburn local extermination has cleared most of the localities

which were known in 1891 of all forms of the moth. Several colonies

have been found during the fall. The same may be said of Wakefield.

Many of the colonies formerly known in Arlington, Cambridge, Win-

chester, Stoneham, Melrose, Lynn, Peabody, Salem, Swampscott, Revere

and Chelsea have been destroyed. A few colonies have been extermi-

nated in Somerville, Saugus, Winthrop and East Boston. The number

of moths in the towns most infested, such as Medford and j\Ialden, has

been reduced about ninety per cent, in the past year. In the winter of

1891-92 fifty men were employed in these towns in destroying eggs,

and, although the eggs had been numerous there, a greater jjart of the

area covered by these towns was well cleared during the winter.

Could one hundred expert men have been employed the past fall, the

work in some portions of these towns might have been carried to the

point of extermination. Although such a reduction in numbers has

been made, it is quite probable that, if no eggs are destroyed in these

towns during the winter, the insects will appear in some portions of

them in the spring in about the same numbers as in the spring of 1892.

Everett, Somerville, Chelsea, Winthrop, Saugus and Belmont are

infested in about the order named, and all need immediate attention.

During the past summer probably less than twenty trees in Massachu-

setts have been injured to a perceiDtible degree by the gypsy moth.

Although in a few instances many thousand caterpillars were discovered,

they were killed in time to save the vegetation in the vicinity. It will

be noticed that several small colonies were found during the fall

inspection of 1892 which were overlooked during that of December,

1891. The latter inspection was undertaken with a view of determining

what towns were infested, that the Legislature miglit be informed as to

their number and condition. This inspection Avas somewhat hurried,

owing to the limited time at our disposal belbre January 1 . When one

town was found considerably infested the inspectors went on to the next,

leaving the work of a more thorough examination to be done in 1892.

Progress toivard Extermination.

A^Tiile this insect is certainly one which is difficult to exterminate, it

seems, in the light of our present knowledge, that it can certainly be





Apple orchard stripped by caterpillars of the gypsy moth, Swampscott, Mass.

From a photograph taken Aug. 5, 1891.
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View of the same orchard in Swampscott, Mass., showing the results of
the work.

From a photograph taken in July, 1892.





No. 4.] THE GYPSY MOTH. 277

held in check and prevented from further spreading. It is also com-

paratively easy to reduce the numbei's found in any badly infested

locality. From the daily reports which are made by inspectors, records

are kept in the office of the numbers of each form of the moth that are

found in each infested place. During the spring and summer of 1891,

the eggs, caterpillars and pup£e were gathered by quarts in every badly

infested locality', and the number was thus estimated. Since that time

all egg clusters and other forms of the insect have been counted as they

were killed, and the records kept ofthese figures show the condition ofeach

infested locality to-day as compared Avith its condition when first found

.

In the vicinity of Muller Brothers' Tamiery, in North Cambridge, some

thirty thousand egg clusters were burned in the spring of 1891. In the

spring of 1892 twenty-five egg clustei's were found in the same locality,

and during the fall inspection of that year only one was found there. At

H. W. Spurr's estate in Arlington, a small grove of trees was entirely

stripped of its leaves by the caterisillars in 1891, and baskets full of the

pupas were destroyed there. At that time one man gatliered and coimted

over eleven hundred pupoe in one hour, and the moths were so numerous

that no count of them or their egg clusters was attempted ; the gromid

was afterwards cleared by fire. In the spring of 1892 four hundred

and forty-nine egg clusters were found there, and in the fall inspection

only sixteen were discovered. Near jMcGowan's Tannery, in Medford,

several large oak trees were badly infested. They had been entirely

stripped of their leaves in 1890, and in 1891 the caterpillars crawled out

from between the walls of the tannery (where the moths had laid their

eggs the previous fall) and were destroyed by the pailful. In the spring of

1892 five hmidred and nine egg clusters were found there, and during

the autumn only three have been taken. On the south and west sides of

a hill on Humphrey Street, Swampscott, the caterpillars of the gypsy

moth destroyed nearly all vegetation in July and August, 1891, in sjiite

of all that was done to check them. Many of the trees were afterwards

cut and the ground was burned over. Much spraying was also done

with Paris green, yet in the spring of 1892 two thousand six hundred

and thirty-eight egg clusters were gathered there, and the larvae hatched

in swarms from eggs which were hidden under the rocks and buildings.

The ground and shrubbery was burned over again, and a hurried search

this fall has thus far revealed only one egg cluster. Many other instances

might be given where the work has been equally effective. It is tlius

shown that it is possible to so diminish the numbers in badly infested

localities that their condition will be essentially the same as that of

such colonies as have already been exterminated.
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The moth has been exterminated in three hundred and ninety locali-

ties. Two hundred and sixty-one of these were fomid and the eggs

destroyed in 1891 or in the early spring of 1892, and they have been

carefull}- watched the present season. In most of these cases no form of

the gypsy moth appeared in these localities during tlie summer, fall or

winter of 1891, and none have appeared since. The moth has been

exterminated in one hundred and twenty-nine localities by burlapping

and hand-killing during the summer. These were all well marked and

isolated colonies of the moth. They were all so far from other infested

l^laees that their entire extermination seems certain. There are also

hundreds of estates which have been cleared of all forms of the moth,

but they are so close to other infested grounds that they are not included

in this list. There are also many localities where isolated colonies have

probably been exterminated during the past summer, but the surround-

ings are of such a nature that we do not yet feel certain that this is the

case. If nothing should appear in these places or in their vicinity by

the first of September, 1893, they may then be added to the list.

During the fall inspection thirty-eight small and isolated colonies

have been foimd in the border towns. These, with one exception, must

have been overlooked in the hurried in.spection of December, 1891. The

exception was an apparently new colony, consisting of two egg clus-

ters, which were fomid on an apple tree under which two doctors and a

pedler were accustomed to allow their teams to stand during the sum-

mer while -sdsiting houses near by. Most of these thirty-eight colonies

are probably exterminated at this time.

The experience of two seasons has thus proved that it is possible to

exterminate the moths locally, and that, while it is almost impossible to

destroy them all in one season where they are very numerous, it is quite

possible, where tliey are few, to destroy them all in that time.

The Magnitude of the Undertakivg has not been Generally Appre-

ciated.

From the time of the identification of the first specimen of the gypsy

moth in Massachusetts until the present time, the extent of its dis-

semination and the effort and expense necessary to control and

destroy it have been underestimated. It Avas thought in the spring

of 1890 that it was confined to Maiden and Medford, although Pro-

fessor Fernald thought it quite probable that it had spread over a

larger area, as the following quotation from the " Special Bulletin of the

Hatch Experiment Station of the Massachusetts Agricultural College of

November, 1889," will show :
—
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" In this country it occurs only in Medford, Mass., and, so far as I

could learn at the time of my first visit to that place, it occupied an area

in the form of an ellipse, about a mile and a half long by half a mile

wide. This represents the territory where the outbreak occurred and

where the insects were very abundant ; but without doubt they are dis-

tributed in smaller quantities outside of this ellipse, but how far it is

now impossible to tell."

At that time (1890) fifty thousand dollars were appropriated by the

Legislature to exterminate the gypsy moth in those few towns. At the

end of the year it was known to be in at least eight towns, but only fifty

thousand dollars more were appropriated for 1891. During 1891 it was

found in thirty townships, and this was to have been expected in view

of the fact that it had been allowed to spread for twenty years, entirely

unmolested by man. Yet but seventy-five thousand dollars were asked

for to continue the work over this area of two hundred square miles for

twelve months. This amount was appropriated by the Legislature. It

is needless to say that this sura proved insnfficient to do all that could

have been done to good advantage in a season's work over such an area.

Had the Board been aware at the outset that the moth was distributed

over thirty townships, it is doubtful if anyone would have had the cour-

age to advocate or undertake its extermination. The area of the reo^ion

over which it is distributed, however, is one of the least of the difficul-

ties in the way of its extermination, and these difficulties can only be

fully appreciated by those actually engaged in the work.

The following summary is given to show the magnitude of the under-

taking, and such results of the work as can be accurately tabulated :—

Number of Men employed Each Week.

Week Commencing
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Number of Men employed Each Week— Concluded.

Week Commencing
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Burlapped, 110,108

Sprayed, 7,372

Fniit and shade trees cut, 395

Acres of brushland and woodland cut and burned over, . 115

Buildings.

Inspected, 22,102

Foimd to be infested, 1,557

Cleared of eggs, 1,427

Wooden Fences.

Inspected, 24,936

Found to be infested, 2,365

Cleared of eggs, . . . ' 2,159

Stone Walls.

Inspected, . . 2,213

Found to be infested, 672

Taken down, cleared of eggs and relaid, .... 354

Number of each form of the moth destroyed during the year by hand

:

Caterpillars, 935,656

Pupje, 80,021

Moths, 9,338

Hatched or infertile egg clusters, . . . . . 40,954

Unhatched and probably fertile egg clusters, . . . 99,790

It will be noticed that the number of trees inspected during the season

is much less than the number inspected in 1891. For this there are two

reasons: 1. Some twenty towns were inspected in 1891 along the

border lines, and outside of the known infested region In 1892 these

towns received very little attention ; 2. More time and care has

been devoted to inspecting and cleaning the trees this year, and to the

inspection of the burlap.

The comparison of the number of trees, buildings and fences found

infested this season with the number found infested last season indi-

cates a great improvement in the condition of the region.

A Comparison of the Number of Men employed, Number of Towns

Worked in, and Number of Egg Clusters found between Similar

Dates in the Past Seasojis.

From April 5, 1891, to May 16, 1891.

Number of egg clusters found, 757,760

Average number of men per week, 159

Average number egg clusters per man, 4,765
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Arlington,

Belmont,

Cambridge,

Chelsea,

Everett,

Lexington,

Towns Worked in.

Lynn,

Maiden,

Melrose,

Medford,

Revere,

Somerville,

Saugus,

Stoneham,

AVakefield,

AVincliester,

Wobum.— 17.

From April 4, 1892, to May 14, 1892.

Xmnber of egg clusters found, 38,760

Average number of men per week, 222

Average number Qgg clusters per man, 175

Arlington,

Belmont,

Beverly,

Chelsea,

Cambridge,

East Boston,

Everett,

Lynnfield,

Lexington,

Towns Worked in.

Lynn,

Maiden,

Melrose,

Medford,

Peabody,

Revere,

Somerville,

Salem,

Saugus,

Swampscott,

Stoneham,

Watertown,

"Winthx'op,

Winchester,

Woburn,
Wakefield.— 25.

From Oct. 1, 1891, to Jan. 1, 1892.

Number of egg clusters found, 21,632

Average number of men per week, 48

Average number egg clusters per man, 450

Arlington,

Belmont,

Beverly,

Brighton,

Cambridge,

Chelsea,

Everett,

Towns Worked in.

Lynn,

Maiden,

Medford,

Marblehead,

Melrose,

Peabody,

Reading,

Salem,

Somerville,

Stoneham,

Wakefield,

Watertown,

Winchester,

Woburn,— 21.

From Oct. 1, 1892, to Jan. 1, 1893.

Number of Qgg clusters found, . . . • , •

Average number of men per week, ....
Average number egg clusters per man.

8,407

36

84

Arlington,

Belmont,

Beverly,

Brighton,

Towns Worked in,

Cambridge,

Chelsea,

East Boston,

Everett,

Lexington,

Lynn,

Lynnfield,

Maiden,
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Marblehead,

Medford,

Melrose,

Revere,

Peabody,

Salem,

Saugus,

Somerville,

Stoneham,

Wakefield,

Watertown,

Winchester,

Winthrop,

Woburn.— 26.

A Complete List of (he Infested Places.

Arlington,

Belmont,

Beverl}',

Brighton,

Cambridge,

Charlestown,

Chelsea,

East Boston,

Everett,

Lexington,

Lynn,

Lynnfield,

Maiden,

Marblehead,

Medford,

Melrose,

Peabody,

Reading,

Revere,

Salem,

Swampscott,

Saugus,

Somerville,

Stoneham,

Waltham,

Wakefield,

AVatertown,

Winchester,

Winthrop,

Wobum.— 30.

False Alarms.

Numerous complaints have been received from many towns and

cities, both in Massachusetts and adjacent States, to the effect that the

gypsy moth has appeared within their borders in abundance. In many

cases needless alarm has been created by the publication in the daily

press of statements Avhich have been afterwards disproved. We have at

times had good reason to believe that the gypsy moth had been found

in some cases, but in no case has it yet been found outside the district

known to be infested in 1891.

Following is a list of places from which reports have come, or which

have been visited in following clues. No evidence of the presence of

the gypsy moth has been found in any of these places :
—

Places that have beenfalsely reported as infested by the Gypsy Moth.

Massachusetts.

Acton,

Ashbumham,
Athol,

Bedford,

Billerica,

Boston (Common),
Boxford,

Braintree,

Brockton,

Brookline,

Chicopee,

Clinton,

Concord,

Danvers,
Dorchester,

Essex,

Georgetown,

Globe Village,

Gloucester,

Hamilton,

Haverhill,

Holden,

Hopedale,

Hull,

Ipswich,

Kendall Green,

Lancaster,

Lawrence,

Leicester, .

Lincoln,

Lowell,

Manchester,

Milford,

Mitteneague,

Nahant,

Newburyport,

Newton,

North Reading,

Pittsfield,
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Plymouth,

South Lincoln,

Spencer,

Springfield,

Uxbridge,

Wayland,

^^Venham,
Westfield,

Weston,

Whitinsville,

Wilkinsonville,

Wilmington,

Worcester.

Other Places ivhere Suspected Localities have been inspected in which no

Moths have beenfound.

New Hampshire.

Barnstead, Hayes, Salmon Falls,

Centre Harbor, Manchester, Union,

Conway Junction, Milton, Wolfborough Junction

Great Falls, Rochester,

Georgetown,

Maine.

Livermore Falls, South Berwick.

Circumstances Favorable to the Extermination of the Gypsy Moth,

not given in the Rep)ort of 1891.

1. An increased number of its enemies has been observed. Five spe-

cies of beetles and many sjjiders have been seen to eat the caterpillars.

The following birds have been seen to feed upon the motlis, caterpillars

or eggs :
—

Phoebe,

American robin, .

Catbird,

Brown thrasher, .

Bluebird,

Chickadee, .

American redstart, . .

Black and white warbler, .

Maryland yellow-throated warbler.

Yellow warbler, .

lled-eyed vireo, .

"W^iite-eyed vireo,

Yellovf-throated vireo.

Chipping si)arrow,

English sparrow.

Yellow-billed cuckoo,

Biack-billcd cuckoo.

Blue jay,

Baltimore oriole.

Purple grackle or crow blackbird.

Kingbird,

Wood pewee.

White-bellied nuthatch.

Oven-bird, .

Sayornis 2>hoebe.

Merula migratoria.

Oaleoscop)tes carolinensis.

Harporhynchus rufus.

Sialia sialis.

Parus atricajnllns.

Setojjhaga rnticilla.

Mniotilla varin.

Geothlypis trichas.

Dendroica cestiva.

Vireo olivaceus.

Vireo noveboracensis.

Vireo flavifrons.

Spizella socialis.

Passer domesticus.

Coccyzus americanus.

Coccyzus erythrophthalnms.

Cyanocitta cristata.

Icterus galbula.

Quiscalus quiscula.

Tyrannies iyrannus.

Contojnis vircns.

Sitta carolinensis.

Seiurus aurocapillus.
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2. Many parasites have been found upon them. These are given

in detail in the report of the entomologist which follows this report.

3. A scarcity' of male moths found, as comj^ared with the number of

females, has been observed this year in the region which was badly

infested last year, and where the agents of the Board have done the

most work,

4. The number of egg clusters in the infested region has been

reduced at least ninety-nine jjer cent, in less than two years' time, and

in over three hundred localities the moths have been exterminated.

Why More Money is needed.

The question which at once occurs is this : If so much has been

accomplished by local extermination with the means provided, why

ask for a larger sum to continue this work ? This question is easily

answered, if we remember that the growth and spread of an insect

pest is analogous to that of a conflagration, and that it is safer and

less expensive in the end to concentrate all the force possible upon

it, that it may be subdued at once? "\^lien that is done, the only safe

plan is to keep a large force of Avatchmen ready to find, attack and extin-

guish the fire wherever smouldering embers break out into flame, and

to watch for all sparks in the neighborhood and extinguish them.

In this case wherever fertile eggs are left there is always danger of

another outbreak. In the past we have been obliged by lack of means

to neglect a large part of the region at cei'tain seasons of the year, and

much work has been left unfinished as other work became more press-

ing ; therefore the moth has been allowed to increase in some localities

where it should have been held in check, and it has been allowed to

remain in others where it mig-ht have been exterminated.o

Plans for Future Work.

There is but one plan which jjromises extermination, and that is to

keep the whole region under constant inspection and to make occasional

inspections of the towns in its vicinity. To accomj^lish this we require :
—

1. An adequate number of trustworthy, intelligent, persevering and

industrious men, with good eyesight and otherwise fitted by nature for

the work. I twill take at least a year's time to secure such a force of

men, and to so instruct and train them as to bring them to a state of the

highest efliciency.

2. For a time a large force of inexperienced men can be employed

to advantage in putting on insect lime, burlapping, cementing cavities

in trees, and cutting and burning!" underbrush.

3. The present small force of expert men, and such others as can
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be engaged, will be needed to reinspect the work of the new force, as it

is never Avell to incur any risk which may arise from the carelessness

of any one man.

4. A sufficient number of superintendents or foremen must be em-

ployed, to keep the entire force under constant supervision.

Each inspector must be assigned to a section of such size as he can

insjiect as often as is necessary ; he must be kept there until he knows

the section thoroughly and becomes intimately acquainted with the

habits and preferences of the moths in that section. "\^Tien he has

acquired this knowledge, he must be given as many men as he needs

to destroy all the moths there at the earliest possible moment, and his

work must be reinspected by others, as before mentioned One experi-

enced, trustworthy, able-bodied, expert man will do more luider proper

supervision toward securing extennination than ten or even twenty

inexperienced or untrustworthy men. If in 1893 the committee be

provided with the means to secure such a force, and in 1894 Math

the means to continue it, more can be done toward extermination

than could have been accomplished with a thousand inexperienced

men in 1892. The towns on the border of the infested region

ought in 1893 to be cleared of the moths, and they will probably

be exceedingly rare every^vhere. A trained efficient force can then

be concentrated in the central towns, where it will take several

years to secure extermination. It is both safer and more economical

to work six experienced men over a certain piece of ground in

one year than to employ one man there six years, and both the

time required and the risk of dissemination incurred are less in

proportion as the number of experienced men employed is greater.

We cannot hope to have an accurate account of the condition of every

part of the infested region, or the progress made, unless an inspection

of the entire area by expert men is carried on continuously throughout

each year.

Having shown that a larger appropriation is necessary, the next ques-

tion is,—

Will the Extermination of the Gypsy Moth if attained jiistify

the Expense which must he incurred?

In judging of the probable destructiveness of the gypsy moth, should

it be allowed to spread throughout the United States, it is important to

know, first, how destructive it has been in Europe and other countries
;

second, whether it has proved or is likely to prove more destructive

here than there.
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Destructiveness of the Gypsy Moth in Eurojye.

In regard to its history' in Europe, Professor Femakl wrote in 1889

:

"In 1817 the cork oaks dl' Southern France suffered severely from

the attacks of this insect. One of the papers of that time stated that

tlie beautiful cork oaks which extended from Barbaste to the city of

Podenas were nearly destroyed by the caterpillars of the gypsy moth.

After having devoured the leaves and yoimg acorns they attacked the

fields of corn and millet, and also the grasslands and fruit trees. In

1878 the plane trees of the public promenades of Lyons were nearly

ruined by this same insect. Only last summer (1888) I saw the moths

in immense numbers on the trees in the zoological gardens of Berlin,

where the caterpillars had done great injury ; and the European works

on entomology abomid with instances of the destructiveness of this

insect. "WTien we consider its long list of food plants, we can see how

injurious this insect may become if allowed to spread over the country,

and become established. The opinion was expressed to me by promi-

nent entomologists in Europe, that, if the gypsy moth should get a

foothold in this country, it would become a far greater pest than the

Colorado potato beetle, because it is so prolific, and feeds on so many

difl'erent plants, while the potato beetle confines itself to a small

number." *

Bechstein of Germany says, in his "Natural History of Insects Injuri-

ous to Forest Trees" (1804, p. 372) : "This is a formidable insect,

against which very active measures must be taken ; for, on account of

their large broods and great voracity, the damage done by the cater-

pillars may be easily understood." Linnteus and Fabricius call it the

pest of the fruit garden. Preyssler writes: "The caterpillars became

very common in Prague, to the great injury of the fruit trees ; being

deprived wholly of leaves, they bore no fruit." P. Brocchi, in his

"Treatise on Agricultural Zoology" (p. 451), published in 1886, says

of the gypsy moth :
" It attacks not only fruit trees, but forest trees

also. It has been noticed that the gardens in the vicinity of elms and

poplars have especially sutfered " J. O. Westwood (London, 1840, p.

451) writes: '' Hyiwgymna (Ociieria) disjyar and Psilma monacha are

occasionally exceedingly destructive in Germany to the forests, which

they completely strip of their foliage."

Mr. E A. Samuels, in a paper read before the Massachusetts State

Board of Agriculture, in 1865, speaks of the serious injury by this

insect in Europe as follows : " During the year 1848 an enormous quan-

* Spec. Bull. Hatch Exp. Station of the Mass. Agr. College, Nov., 1889, p. 4.
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tity of the Bombyx (^Ocneria) disjmr, a well-known enemy of their gardens

and forests, had devoured the foliage of the trees, which in some locali-

ties were quite bare. In the autumn millions of their eggs were dis-

covered, enveloped in a silky sort of covering, and attached to the

tnmks and branches. Many were removed ; but the hand of man was

powerless to work off the infliction, and the owners of the trees resigned

themselves to their loss." * The insects were finally checked by the

birds, which ate their eggs. For the past few years this insect and

another allied species ( Oastropacha monacha) have been very destruc-

tive in some parts of Germany, — so much so, in fact, that the Prussian

government has probably expended more money in its efforts to control

them than the State of Massachusetts has expended here in the attempt

to exterminate the gypsy moth.

The Increased Destructiveness of Introduced Insects.

The following quotation, from the first annual report of the injurious

and other insects of the State of New York, by J. A. Lintner, State

entomologist, is given to show how much ixiore destructive imported

pests have become here than in their native countries :
—

" It is well known to entomologists that those of our insect pests

which are of European origin have become far more injurious here

than they were ever known to be in their native homes. This may be

illustrated by a reference to a few of our injurious species. The wheat-

midge, introduced to this country about the year 1820, and first observed

in northern Vermont (Fitch, Sixth-Ninth Reports Insects, New York,

I860, p. 8), has never throughout its entire European history, extending

over nearly a century and a half, displayed an approach to the destruc-

tiveness which it has shown since its advent here.

"The ravages of the cabbage butterfly (Pieris rapre, Linn), brought

to this comitry by the way of Quebec, about the year 1S58, have greatly

exceeded those committed by it in Europe. It has proved very destruc-

tive to cabbages wherever it has appeared, and it seems destined to

spread over all the United States, as it crossed the IVlissouri River in 1880

and has entered Nebraska. (' Canadian Entomologist,' xiv, 1882, p. 40.)

" The asparagus beetle (Crioeeris af^paragi, Linn), which has at times

destroyed entire plantations of asparagus upon our sea-board in the

vicinity of New York, has been known for centuries in Europe, but

has hardly been referred to by writers on economic entomology as an

injurious insect. Although common in Russia, a writer in referring to

it, in 1880, states that it is never known to be obnoxious there.

• Agriculture of Mass., 1S65, p 116.
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" The carpet beetle (in Massachusetts commonly known as the buffalo-

bug) (Anthrenus scrophularice, Linn), first known in this country in the

year 1872, has been recognized as a common species throughout a large

part of Europe for more tlian a century. While in several portions of

the United States its ravages on carpets have excited serious alarm in

housekeepers, and have threatened to compel a resort to uncarpeted

floors, no instance is known of its ever having been detected in feeding

upon carpets in Europe, although stated to be injurious to furs, clothes,

animal collections, and even leather and dried plants. More frequent

reference is made by European writers of the occurrence of the beetle

upon flowers than of the larva in houses. (Hagen, in ' Canadian

Entomologist,' x, 1878, p. 161.)

" The increased ravages of our introduced insects result from the new

conditions under which they are here placed. The relations that during

the lapse of centuries have grown up between them and their food-

plants, their insect parasites, the birds and other animals that preyed

upon them, whereby a balance and an interdependence had become

established, have all been broken up. When brought to our shores they

find, perhaps, more abundant food, of a character more acceptable

and attractive to them. But, mainly in their importation, their natural

parasites and the enemies which had kept them in subjection have been

left behind, and they are free to ply their destructive work and to ' in-

crease and multiply ' without hindrance or molestation, unless some of

our native parasites shall at length acquire the habit of preying upon

them, and other foes discover that they are ' good for food.'

"

As an instance of the increased destructiveness of introduced insects,

the case of the grape phylloxera {Phylloxera vastatrix) is well known.

This insect is a native of America, and was carried to Europe in some

way, where it was first noted in France by Professor Planchon, in 1868.

It has been long known in America as an insect which does considerable

damage to the leaves of native grapes, but before its introduction in

France it was never considered a serious pest in this country. Since

1868, notwithstanding the most vigorous efforts to destroy it and prevent

its spread, it has increased to such an extent and become so destructive

as to almost annihilate the vineyards of sovithern France. Notwithstand-

ing a reward equal in value to sixty thousand dollars, offered by the French

government for the best means ofdestroying it, and an expenditure by the

same government which was increased year by year, and which was in

1882 two hundred thousand dollars, it continued to spread, and its rav-

ages since have probably cost several hundred millions of dollars. Hun-

dreds of thousands of acres of vineyards have been rooted up and burned.



290 BOARD OF AGRICULTURE. [Pul). Doc.

It was only after thB lapse of about twenty years that means which were

fomid and put into general use subdued the ravages of the pest in the

vineyards of France so that grapes could be cultivated with any rea-

sonable certainty of profit, and the vinegrowers are still at a great

expense fighting the phylloxera in France. In 1889, two hundred

and forty thousand acres of vineyard underwent defensive treatment.

In the mean time it had pushed its way rapidly in other countries

;

it has now reached Algeria, Spain, Italy, Switzerland, Germany,

Russia, Portugal, Australia, New Zealand, Brazil, Asia Minor and the

Cape of Good Hope. Spain and Italy have already suffered very

severely. In the former, small proprietors are forced to the necessity of

abandoning the cultivation of their fields, and emigration from that

country to Brazil reached the number of eleven thousand persons

from Malaga between April and August, 1889. (" Insect Life," vol. 3,

p. 185 ; vol. 1, p. 383.)

In 1889 there were in the north of Portugal ninety thousand acres

of vineyards which had been killed by the phylloxera. This great

damage has all been done by this little insect in the face of great efforts

and expenditures by both governments and individuals to discover and

use to advantage the most effective means of destroying it. It is said,

however, that it makes no progress iti Russia and Germany, owing to the

liberal, ivise and vigorous policy of these governments in vieeting it and

stamping it out. They have profited by the experience gained in France,

and have spared no expense whenever it has appeared.

Damage done by Insects to Crops in the United States.

A glance at the history of such insect depredations as have been

recorded in this country during the present century will impress all

with the grave danger incurred in allowing this pest to propagate and

spread.

The following figures, given in round numbers, in regard to the

destructiveness of insects in this country to the crops, are taken from

the reports of such eminent entomologists as Dr. A. S. Packard, Jr.,

of Brown University, formerly of the United States Entomological Com-

mission, Dr. J. A. Lintner, State entomologist of New York, James

Fletcher, government entomologist and botanist of the Dominion of

Canada, from the reports of Dr. C. V. Riley, the entomologist of the

United States Department of Agriculture, the United States Statistician,

and other standard authorities.

Most of these figures have been compiled by conservative men, and

have been repeatedly verified.



No. 4.] THE GYPSY MOTH. 291

Hessian Fly.

{Cecidomyia destructor, Say.)

1846. Destroyed almost the entire wheat crop of upper Georgia.

(3d Rep. U. S. Ent. Com., p. 200.)

1846. Loss in western New York, five hundred thousand bushels.

(3d Rep. U. S. Ent. Com., p. 200.)

1885. Wayne and Ontario counties, New York, . . . $100,000

(4th Ann. Rep. Injurious and Other Insects of

New York State, by Dr. J. A. Lintner, p. 11.)

Army Worms.

{Leucania unipuncta, Haw., and other species.)

1861. Did damage in eastern Massachusetts exceeding . $500,000

(Rep. A. S. Packard, Jr., in Agr. of Mass.,

1870, p. 353.)

1887. Iowa, loss to grain in two counties, .... 180,000

(Rep. Prof. H. Osborn to Ent. U. S. Dept. of

Agr., 1887, p. 160.)

1887. Iowa, total loss exceeded 500,000

(Rep. Prof. Herbert Osborn to Ent. U. S. Dept.

Agr., 1887, p. 160.)

European Cabbage Butterfly.

{Pieris rapce, Linn.)

Annual loss of cabbages about Quebec, Can.,* .

(Abbe Provancher.)

1870. Loss near New York City, over *

(American Agriculturist, 1870.)

$250,000

500,000

Wheat Midge.

{Diplosis tritici, Kirby.)

185-4. Loss in New York State alone, f . . . . $15,000,000

(Estimates made by Sec. N. Y. State Agr. Soci-

ety, given by Dr. Fitch, State Entomologist.)

So destructive was this insect in the years following

1854 in New York as to stop the raising of white

wheat and reduce the value of all wheat lands

forty per cent. J

Loss in Canada, 2,500,000

(A. S. Packard, Jr., Rep. on Rocky Mt. Locust,

1877, p. 709.)

Loss in Canada, eight million bushels.

(J. A. Lintner's 1st Rep. on Injurious and Other

Insects in the State of New York, p. 7.)

1856.

1857.

* Rep. on Rocky Mt. Locust, Dr. A. S. Packard, U. S. Geo. Survey, 1877, p. 747.

t Lintner's 1st Ann. Rep., p. 6. Albany, 1883.

J Packard, Rocky Mt. Locust, p. 709.



292 BOARD OF AGRICULTURE. [Pub. Doc,

_^„^ Cotton Worm.

{Aleda argillacea, Hiibn.)

1788. Destroyed two hundred tons of cotton in the Bahamas.

(Dr. A. S. Packard, Jr., Rep. on Rocky Mt.

Locust, U. S. Geo. Survey, 1877, p. 776.)

1793, 1800, 1804, 1825 and 1826, very destructive in this

country, and has since been destructive some-

where nearly every year. (Dr. A. S. Packard,

Jr., Rep. on Rocky Mt. Locust, U. S. Geo.

Survey, 1877, p. 776.) Average loss in cot-

ton States for fourteen years following the war,

each year, * $15,000,000

1873. Damage in cotton States, 25,000,000

(4th Rep U. S. Ent. Com., p. 3.)

Later average amiual loss from $25,000,000 to . t50,000,000

Chinch Bug.

{Blissus leucopterus, Say.)

1850. Loss in Dlinois, $4,000,000

(Computed by B. D. Walsh, State Ent. of 111.)

1864. Loss in Illinois, 73,000,000

(1st Ann. Rep. of Injurious and Other Insects

of N. Y. State, by J. A. Lintner, Albany,

1882, p. 7.)

1864. Total loss in Mississippi valley, .... 100,000,000

(Dr. Shimer's notes on chinch bug, as given

by A. S. Packard in Rep. on Rocky Mt.

Locust, 1877, p. 697.)

1871. Loss in Illinois to wheat, oats and barley, . . 10,000,000

(Dr. LeBaron, 2d Rep. State Ent., 111.)

1871. Loss in Indiana, Iowa, Nebraska, Missouri and Kan-

sas, 30,000,000

(Dr. LeBaron, 2d Rep. State Ent., 111.)

1874. Loss in Missouri, 19,000,000

(Prof. C. V. Riley, 7th Rep. Insects of Missouri,

1875 p. 25.)

1874. Loss in Western States, 60,000,000

(Prof. C. V. Riley; I'ackard, Rocky Mt.

Locust, p. 698.)

1887. Total loss in nine States, J 60,000,000

(J. R. Dodge, Statistician U. S. Dept. Agr.)

* 4th Rep. U. S. Ent. Com., p. 3.

t llocky Mt. Locust, Packard, p..591.

I Rep. of Ent., U. S. Dept. Agr., 1887, p. 56.
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Orasshoiipers. (Rocky Mountain Locust.)

(Caloptenus spretus, Uhler.)

1874. Damage done to com and staple crops in Kansas,

Nebraska, Iowa and Missouri, .... $56,000,000

(First Rep., of U. S. Ent. Com., 1877, p. 121.)

1874. Total loss to the four States, 100,000,000

(First Rep. of U. S. Ent. Com., 1877, p. 121.)

1874. Total loss in these and neighboring States by dam-
ages, suspension of business, etc., . . . 200,000,000

(" Insect Life," vol. 3, p. 397.)

1874-1877. Damage in the United States, . . . . 200,000,000

(" Insect Life," vol. 2, p. 216.)

1875. Twenty-six counties in Missouri, *
. . . '. 15,000,000

(Prof. C. V. Riley )

Estimates,— Average A>rNTJAL Damage by Insects in the United
States to Staple Crops.

1868. B. D. Walsh in the American Entomologist, .$200,000,000 to

$300,000,000

1877. Dr. A. S. Packard estimates that it exceeds . . 200,000,000

1884. Variously estimated at from $300,000,000 to . . 400,000,000

(Riley and others.) f

1891. James rietcher,t ....... 380,000,000

(Entomologist Dominion of Canada.)

Most of the foregoing figures represent the damage done by insects

which eat certain of our most important crops, or by those which

accumulate in vast numbers, and by sweeping over a region devour

nearly every green thing, and so are most conspicuous. Such insects

attract a greater share of the public attention than many other species

which are widely spread and possibly equally injurious, but which

appear regularly in comparatively small numbers over a wide area,

and whose depredations are local, annual and perennial. Among these

may be reckoned such insects as the June beetle, the rose beetle, the

codling moth, many cut worms, and forest insects, some of which are

continually injurious over large areas, but whose ravages are not

usually especially noticeable except in particiilar localities.

In proof of this. Dr. Lintner says that the regular andperiodical damage

done by cut worms in this country, each year, would probably exceed thai

of the Rocky Mountain locust.

It is quite probable, were all the various losses and expenses directly

or indirectly connected with the problem of insect damages, and pro-

tection therefrom, included in these estimates, that the sum total would

* 8tli Report on Missouri Insects, 1876, p. 90.

t Rep. of U. S. Dept, of Agr., 1884, p. 324.

I " Insect Life," vol. 4, p. 13,
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be considerably increased. The figures given by Mr. Fletcher, $380,-

000,000, represent one-tenth of the value of the entire yearly agricultural

products of the United States. " This sum," he says, " is given up with-

out a murnuir and almost without a struggle by the people of the United

States ;
" and he has stated, in his report before the committee on agri-

culture of the Canadian House of Commons, July 4, 1891, that insects

destroy one-tenth of all of the crops of the Dominion ot Canada. These

estimates are borne out by the estimates made from time to time of

the damage done in towns and counties in different States.~o^

Why the Gyjysy Moth is More Destructive than our Native Insects.

It was introduced without its native enemies.

Its reproductive capacity is enormous

The eggs contained in egg clusters have been comited, and in some

of them over fourteen hundred have been fomid. It is probable that the

average number given in my last report (four hundred and sixty-eight)

was not the full complement for one female, as some females deposit

their eggs in more than one cluster. The average number of eggs laid

by each female is probably between six and seven hundred.

The caterjnllars are very voracious, not even the army worm is more

so, and the amount of food that one can consume is enormous. It has

become acclimated in Massachusetts, and it is very hardy. Cold does not

affect the eggs.

It seems adapted by nature to almost any kind ofplant food, so that, if

it is exterminated from the orchard or garden or driven into the field or

forest, it can multiply there, and again overwhelm the orchard. In this

it has the advantage of such other pests as feed on a few species of

plants.

As young are continually hatching from April until the middle of

June, and are feeding throughout the late spring and the entire summer,

the feeding season is unusually long.

When not numerous it is not conspicuous, as when the caterpillar is

well grown it feeds at night, hides during the day, and has no nest or

web like that of the tent caterpillar; therefore it is likely to be over-

looked, and the damage done by it attributed to some other insect,

until it has become so numerous as to discourage efforts to destroy it.

The Increase arid Destructiveness of the Gypsy Moth in this

Country.

" The fact that this insect has now been in this country for the last

twenty years, and has not only held its own but has multiplied to such





Trees stripped by caterpillars of the gypsy moth, Arlington, Mass

From a plaotograph taken July 9, 1891.
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View of the same trees, showing the result of the work done there in
1891 and 1892 by the agents of the State Board of Agriculture.

From a photograph taken July 9, 1892.
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an extent as to cause the entire destruction ot the fruit crop and also

to defoliate the shade trees in the infested region, is sufficient cause for

alarm. The citizens of Medford are immediately interested, but the

entire Commonwealth and country are threatened with one of the worst

insect pests of all Europe." * No one who has not witnessed the vast

increase and the insatiable voracity of the caterpillars of this moth in

this coimtry can appreciate the dangerous character of the pest, ^^^lere

they are allowed to go on unchecked, they strip trees, shrubs, vines and

vegetables of their foliage, and will even gnaw the stems and twigs.

Their numbers and appearance at such times are well described by Mr,

J. O. Goodwin, in the " Medford Mercury " in 1890 :
" After devastating

my neighbor's trees, they marched in myriads for my premises, fairly

covering the fences, houses, outbuildings, grass land, currant bushes

and concrete driveways with their trooping battalions." Again he says

:

" The number of worms cultivated on the three or four worthless trees

on the premises adjacent to my own is astonishing ; numbers fail to

convey an adequate idea. The earth seemed to be covered with them."

From the experience with other introduced insects we are led to

believe that the unchecked dissemination of this pest, if allowed to

continue, will prove a great, growing and enormously expensive evil.

As in the past, the efforts of small land owners would not be sufficient

to protect their orchards, shade trees and gardens from the vast hoards

that would breed unmolested in the woods.

As the moth is distributed in a great measure by vehicles, it makes

its appearance first where teams stop, and begins its work of destruction

in the door-yard, orchard and garden. Thus the danger to the Ibrest,

in case the moth were allowed to propagate imchecked, would be com-

paratively remote. As the apple tree is one of its particular favorites,

there would be another dangerous jjest added to those which now sap

the life of this tree. If the trees were banded, the caterpillars would

attack the currant, quince, rose, cabbage and other garden plants. No

doubt the people would learn in time how to destroy them. In fact, the

results of the investigations and experiments made imder the direction

of the committee would, if published in full, give information which

would be most useful in dealing with this and some other pests ;
but the

expense would then, as now, fall on the people of the State ; it would

at first fall heavily on a few, and would grow greater and more widely

distributed year by year.

The Colorado potato beetle {Doryphora 10-lineata, Say), which has

done many millions of dollars' worth of damage in this country, was at

• Prof. C. H. Fernald in Spec. Bull. Hatch Exp. Sta., Amherst, 1889.
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first a serious pest in Massachusetts. Its ravages have been somewhat

lessened at the present time, as the farmers have learned how to destroy

it ; but Professor Femald, who has obtained the most accurate figures

from farmers in all parts of the State in regard to the cost of the Paris

green applied to the potato crops to hold this insect in check, estimates that

the tax upon the farmers who use Paris green for this purpose is seventj-

six thousand dollars annually in Massachusetts.

In view of the well-known destructiveness of imported insects in this

coimtry, with such knowledge as we have of the habits and destructive-

ness of this insect both here and abroad, with due consideration of the

progress already made toward extermination, it would seem the part of

Avisdom and economy to continue the work with the most liberal appro-

priations, until the gypsy moth is extinct in Massachusetts.

Respectfully submitted,

E. H. FORBUSH.

Entomologist's Report.

To the Members of the Oypsy Moth Committee,

Gentlemen :— During the past year I have made frequent visits to

the territory infested by the gypsy moth, and inspected the work of

destroying the pest as carefully as possible.

The critical studies that have been made on the habits of these insects

by the field director and his assistants, as well as by myself, have led to

quite different methods for their destruction from those in general use

with our native insects. Some of the methods that I at first recom-

mended did not prove successful, because they were not adajjted to the

habits of this particular insect. I had at that time studied it only in

confinement, and it was necessary to observe its actions on the trees,

where it is entirely free, in order to learn its true habits and select such

methods as prove most useful for its destruction.

When I first visited the infested territory in Medford, in Seiitember,

1889, there was a region of considerable extent where the branches and

trunks of the trees were yellow with the clusters of eggs. This fall I

spent three days with Mr. Forbush and four of his most experienced

field hands searching for eggs, and we were able in all this time to find

but two clusters, and no one who was not acquainted with the facts

would have been aware that any uncommon insect occurred in all that

region.
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While I have for some time had grave doubts of the possibility of

complete extermination, I am now led to believe that such a thing is

really possible, provided the work be continued for several years with

sufficient appropriations to keep the entire territory under careful

supervision. This is a case where only skilful, experienced and faithful

men should be employed ; for, if the work should be slighted in any

way, it ivould be greatly prolonged, and therefore all the more expen-

sive to the Commonwealth.

From a careful examination of the reports of those in charge of the

sections, and also of the territory under their supervision, it seems quite

probable that the insect has been exterminated in certain localities ; but

it would be very unwise not to continue a careful inspection of these

localities until there can be no possible doubt about the matter, and in

time by this method the area to be kept under examination will be les-

sened, and consequently the annual expense gradually reduced.

A careful search was made last year for parasites on the gypsy moth,,

and the following species were foimd, some of Avhich were determined

by myself and the others by gentlemen who have made a special study

of the groups of insects to which these belong. They were as follows :—

Destroying the Eggs.

Trombidmm bulbipes, Pack., determined by Prof Herbert Osborn.

Nolhrus, near ovivorus, Pack., determined by Prof. Herbert Osborn.

Phloeothrips, sp ? determined by Prof Herbert Osborn.

A minute Hymenopterous insect was bred from the eggs and acci-

dentally lost before I had an opportunity to see it.

Living within the Caterpillars and emerging after they transform

to Pupce.

Theronia ^nelanocephala, Br.

Meraporus, sp ? determined by Mr. L. O. Howard.

Anisocyrta, sp ? determined by Mr. E. T. Cresson.

Exorista, two species, determined by Dr. S. W. Williston.

Phorocera, four species, determined by Dr. S. W. Williston.

The above are true parasites.

Qaurax anchora, Loew, determined by Dr. S. W. Williston.

Osten Sacken has observed the larvae of this species in multitudes

devouring the pupre inclosed in the cocoons of the Cecropia moth.

Fhora scalaris, Loew, determined by Dr. S. W. Williston.

Phora incisuralis, Loew, var., determined by Dr. S. W. Williston.

The last three species are regarded by Dr. Williston as accidental

parasites, entering the pupae of the gypsy moths while the flies are in

the larva state, and then feeding in and destroying the moths.
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Sarcophaga, two species, determined by Dr. S. W. Williston.

Schiner expresses very grave doubts whether the species of Sarco-

phaga ever feed on anything but dead animal matter, while Brauer

states that their larvae are sometimes parasitic.

Cyrtoneura stabulans, Fall., determined by Dr. S. W. Williston.

According to Hartig and Bremi, the larva of this species is sometimes

foimd in the larvae of certain Bombycid moths.

One of the true bugs, Podisus spi7iosus, Dall., was often found destroy-

ing the caterpillars of the gypsy moth, and predaceous beetles, ants,

spiders, toads and poultry were also found at the same work, while no

less than twenty species of birds were observed feeding on the cater-

pillars.

After consulting with Drs. Farlow and Thaxter on the subject, it was

deemed impracticable to attempt the use of vegetable parasites in

destroying the gypsy moth.

Respectfully submitted,

C. H. FERNALD.
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EEPORT OF THE DAIRY BUREAU.

To the Senate and House of Representatives of the Commonwealth of

Massachusetts,

The law creating the dairy bureau went into effect Sept.

1, 1891, and is therefore only one year and four months

old.

During this brief period much time has been necessarily

expended in the details of organization, in the making of

plans, and in other matters of preliminary routine ; for the

dairy bureau was an entirely new department of the State

machinery, without traditions or precedeMs to aid it in

getting into operation. In addition to this, the members

of the bureau, with their executive officers, were unfamiliar

with the class of duties imposed upon them by the statute
;

consequently this first record of a full year's work cannot

report as great achievements as we hope will be possible

with more experience and greater familiarity with our duties

and responsibilities.

Chapter 412, section 7, of the Acts of 1891, says that the

bureau is " subject to the general direction and control of

the Board of Agriculture," but its particular duties are de-

fined in section 11 of the same chapter, as follows :
—

To investigate all dairy products and imitation dairy products

bought or sold within the 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 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.
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This very comprehensive law includes educational and

police duties, and can be enforced in such a broad manner

as to enhance the interests of consumers and producers of

dairy products, of dwellers in both city and country. It

has been the aim of the bureau to make its work of service

to the whole community.

The executive department of the bureau remains the same

as at the time of its report a year ago. Wm. R. Sessions,

secretary of the Board of Agriculture, is by statute the

responsible executive officer ; but most of the actual ex-

ecutive work foils upon his assistant,— appointed b}' the

governor,— Geo. M. Whitaker. In addition to these ex-

ecutive duties, Mr. Whitaker has also been placed by the

bureau in immediate charge of the educational department

of the work. J. W. Stockwell continues an agent of the

bureau for securing evidence of the violation of the laws in

relation to the sale of oleomargarine.

The Police Department.

The statute gives the bureau authority to enforce all the

laws relating to all dairy products, but in the brief time

the law has been in operation, and with the means at our

disposal, there has been opportunity to take up only the

oleomaro-arine laws. These laws are in brief as follows :
—

1. Requirements for branding boxes and tubs and for marking

wrapping paper, with a penalty for false marking or branding.

2. A prohibition of the use of the word " dairy " or " creamery "

on any tub or package.

3. A requirement for licensing a dealer and a conveyer.

4. A penalty for selling oleomargarine as butter.

5. Requirements for signs on stores and wagons.

6. A prohibition of the sale at hotels and restaurants without

giving notice.

7. A prohibition of the sale of any imitation of yellow butter.

Laws regulating the sale of oleomargarine were first

passed in this State in 1881, and, as experience showed the

need of more and more restrictive measures, additional

legislation was enacted in 1884, 1885, 1886 and 1891. The

absolute prohibition of the sale of any imitation of yellow
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butter is the most important, as it is the most restrictive,

of all this legislation. This measure was hotly contested in

the Legislature for several years, and it has been opposed

with equal vigor since its enactment. The first cases brought

under it (chp,pter 58 of the Acts of 1891) were rapidly

advanced to the supreme court. In point of time this law

was passed before chapter 412 of the same year, which had

other restrictive measures, though l)oth went into effect at

the same time. It was argued that the anti-color law

(chapter 58) was repealed by implication by the enactment

of chapter 412. The supreme court refused to sustain this

point. The claim was also made that the law in question

was unconstitutional, as interfering with interstate com-

merce, the oleomargarine in question being the product of

other States, and sold in the original package. This point,

too, was overruled by the supreme court, on the ground

that it is within the police powers of the State to pass laws

prohibiting the sale of an imitation article, in the interest of

honesty and fair dealing. The court said, " The question

is, may a State protect itself against articles so prepared as

to deceive the public?" To this question the court said,

"Yes."

This is in accordance with the spirit of the decision of the

United States supreme court in the case of a prohibitory

oleomargarine law in Pennsylvania, by which it was declared

that a proper exercise of the police power of the State is

not an unlawful interference with interstate commerce. This

decision of the State supreme court sustaining the law was

not rendered till early in May, and not until about the first

of June would district and municipal courts entertain com-

plaints for selling an imitation of yellow butter. Hence for

nine months of the existence of this law it has been inopera-

tive by reason of its status being uncertain. Althouoh this

has greatly interfered with our work, it has not prevented

its prosecution with what vigor was possible. The detective

officer of the bureau kept faithfully at work, getting evidence

of the violation of this and the other oleomar2:arine laws.

The decision of the court was received so late that complaints

for earlier infractions of the law were dropped for new ones

on fresher evidence. Our work in this department has been
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largely confined to places outside of Boston, as, under the

provisions of law allowing us to work in harmony with milk

inspectors, we have practically left the Boston field to Dr.

Harrington, as, with his wide experience, the more liberal

funds at his command, and a disposition impartially and

thoroughly to enforce all the laws within his jurisdiction, we

felt he could do better than we could, and that it would be

a more economical use of our appropriation to expend it in

other parts of the State.

The clause of the law suggesting that the bureau may act

in harmony and unison with the Board of Health and milk

inspectors has worked excellently, so far as the Boston milk

inspector is concerned. We are indel)ted to Dr. Harrington

for many valuable suggestions, growing out of his long

experience, and in return we hope we have been of some

help to him, particularly in furnishing him in court with

needed technical evidence on dairy matters. An officer of

the bureau has appeared in court as a witness for him in

about twenty cases. Such reciprocal favors have, we trust,

helped both sets of officers, and increased the efficiency of

the enforcement of the law.

The decision of the Massachusetts supreme court, sus-

taining the anti-color law, was appealed to the national

supreme court ; and this action, it was claimed by the oleo-

margarine lawyers, continued to keep the law in suspense.

But our legal advisers did not coincide with this view, and,

as a result of the entry of several cases in court, a bill in

equity was brought in the United States court of appeals

for an injunction to restrain Dr. Harrington from enforcing

the law. This has been postponed from time to time, and

has not been argued yet.

In enforcing these laws, the greatest number of cases has

])een brought for selling an imitation of yellow butter, and

these cases have been stubbornly contested in New Bedford,

Boston, Springfield, Holyoke, Uxl)ridgc, Worcester and

elsewhere. The defence has been that oleomargarine is an

inde})endent article of commerce, and hence that it is not an

imitation of butter or any other commodity ; that motive

should be proved to prove imitation ; also that the standard

set up— yellow butter made from unadulterated milk or
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cream— does not exist commercially, lacks fixity of shade,

is hypothetical rather than actual. In spite of these con-

tests, ably made, convictions have been secured in all the

lower courts, all of which have been appealed. Only one

appealed case has been tried before the superior court. At
the Suftblk County session held last month one was tried

;

the decision of the lower court was affirmed by the jury,

who found the defendant guilty. The case was then

appealed to the supreme court, on law points, and another

attempt will be made to break down this statute.

The law relative to marks on tubs or boxes requires the

word "oleomargarine" or " butterine " to be "stamped,

labelled or marked in a straight line in printed letters of

plain, uncondensed Gothic type, not less than one-half inch

in length, so that said words cannot be easily defaced, upon

the top, side and bottom of every tub, firkin, box or pack-

age containing any of said article, substance or compound."

This law was evaded by placing the tubs in groups, so that

the marks on the bottom and side Avould not show, and then

removing the cover, for the alleged purpose of displaying

the goods. For a while the Boston milk inspector required

a card bearing the words " oleomarirarine " or "butterine"

to l)e placed upon the open tubs in such cases. But eventu-

ally the supreme court decided that such a construction of

the law was unwarranted. Hence section 2, chapter 412,

of the Acts of 1891, was enacted, which provides for an

additional sign ^^upon every opened tub.'^ But the dealers

now place the opened tubs on their sides, in pigeon-hole-

like receptacles, with this extra sign upon the o})ened tub

;

it is, however, concealed by the receptacle, so that there is

still nothing visible to show the nature of the contents

of the tub. In several cases municipal court judges have

decided that the letter of the law has thus been complied

with. Consequently this law is inoperative, and will need

amendment if the intended restriction is to be preserved.

We recommend that this law be amended so as to read

as follows, the words in italics being those that should be

added :
—

Sect. 2. "Whoever exposes for sale oleomargarine, butterine or

any substance made in imitation or semblance of pure butter, not
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marked and distinguished by all the marks, words and stamps

required by existing laws, and not having in addition thereto con-

spicuously upon or across the surface of the exposed contents of

every opened tub, package or parcel thereof a placard with the

word " oleomargarine " 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.

The bureau has also had a few cases for selling oleo-

margarine wlien butter was called for, one for sale in a hotel,

one for lack of signs on a wagon, and several for improperly

stamped wrapping paper.

The detective officer of the bureau has made four hundred

and eighty-six visits of inspection to stores or places where

oleomargarine is sold ; in these he has purchased one hundred

and eighty-four samples. The chemical analyses have been

made by the State Experiment Station, Dr. B. F. Daven-

port and Professor Kinnicutt of the AVorcester technical

school.

Although our work has been hampered by our inexperi-

ence, by the newness of the laws, and by the anti-color law

being ino[)erative during a considerable portion of the year,

we feel that the legislation under which we act has been of

much value in preventing dishonest practices and in restrict-

ing the sale of "oleomargarine, which is deceptive, and

which is designed and is likely to be passed ofi' for some-

thing diflerent from what it is." The clause in quotations

is the language- of the Massachusetts supreme court. Much
oleomargarine is still sold, however; a system of selling

upon orders has been devised, by which a licensed whole-

saler sends out trusty salesmen to take orders from only

known parties, the goods being delivered and billed from

the main store. We have reason to believe that the oleo-

margarine dealers in the State are banded together in a

strong organization, which receives material sympathy from

the large manufacturers. In nearly all of the cases which

have been tried, from New Bedford to Holyokc, the same

attorney has appeared for the defence, showing that they

are associated together in order to defy and if possible break

down the law, and, if defeated, share the costs and penalties

when a member is convicted.
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One of the arguments advanced for the passage of the law

creating the dairy bureau was that such a body coukl arrive

at authoritative and official information as to the extent and

nature of the oleomargarine business ; for many apparently

contradictory statements were made in the arguments before

legislative committees and in the Legislature itself. On the

one side were many scientific gentlemen, who testified as to

the wholesomeness of oleomargarine and its desirability as

a food product ; on the other hand were those interested in

the prosperity of agriculture, asking for relief from what

they considered an unjust competition with honest butter.

The facts as they appear to the bureau after its brief expe-

rience are that there is some truth in both claims. To a

certain extent the okl story of the shield is repeated.

We are not prepared to dispute the statements of honest

scientists in relation to the value of oleomargarine ; we are

ready to admit tliat 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 benumbins; influence on the moral sensilnlities of

those who handle it. There seems very little disposition to

sell it " in a separate and distinct form, and in such a man-

ner as will advise the consumer of its real character." Every

attempt to secure, by legislation, such a manner of selling

oleomargarine has been vigorously opposed. From the

start it has been made to look like butter, has been sold in

butter stores, and given all the nomenclature of the dairy.

" Butter-ine " is even now a popular name for it, and, until

the law prevented, " dairy butterine " and " creamery but-

terine ' were common terms. Even now some manufactur-

ing companies are incorporated as dairy companies, and we
have seen in some stores such a si^n as " Butterine from the

Wooddale Dairy Company sold here." It is put up in but-

ter tubs or in prints, it is colored Avith the article of com-

merce known as " butter color," and sold in butter stores,

with the tubs of oleo and the butter tul)s side by side. In

Massachusetts it is a food product of great merit and value

(sic) , but in Pennsylvania it is '
' not sold as an article of
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food," because a judge there had decided that the govern-

ment must prove that the defendant intended to sell it as a

food.

So far as we are called upon, inferentially, to express any

opinion upon the laws, we believe that the facts warrant

their existence. The supreme court of Pennsylvania, in a

decision quoted with evident approval by the supreme court

of this State, says that when an article is put upon the market

in such way that it may deceive the public, the Legislature

of a State is not exceeding its police powers in even prohibit-

ing the sale of that article, though it might under other

circumstances be a harmless and even desirable article of

benefit to the public.

The law is to be defended on the broad statement of uni-

versal application that imitation is closely allied with deceit,

and that any imitation product should be side-tracked if it

gets in the way of the regular original article.

The Educational Work.

This work has been extended in several directions, with a

view of a broad foundation for the future and doing a present

good to all classes of citizens of the State.

City Milk Supply.

Considerable has been done in a study of questions relat-

ing to the milk supply of large cities, Boston in particular.

This has no great results to show as yet, but we believe that

a good beginning has been made. The following statements

will show something of the importance, need and possible

methods of such work. Early in the year there appeared in

a medical journal an article by Prof. W. T. Sedgwick of the

Institute of Technology, on the amount of bacteria in city

milk and the dangers which might result therefrom. His

attention was immediately called to the dairy bureau and the

powers given it by law, and he was invited to make some

suggestions. From this correspondence we make these

extracts :
—

Geo. M. Wiiitakek, Esq., Assistant Executive Officer, Dairy Bureau.

Dear Sir :— The bureau might well investigate more fully the

origin and history of the milk regularly sold in Boston, and some
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other large cities and towns, with especial reference to the place

and method of its production, its pollution at the stable and en

route, its freshness or staleness when delivered, and its keeping

qualities as marketed. The object of such an investigation would

be to learn where the milk comes from, under what conditions,

good or bad, of tempei'ature, exposure, etc., under which it is pro-

duced and transported ; how long it is upon the railroad, how long

in the hands of the peddlers. ... It seems to me that it is the

duty as well as the privilege of the bureau to inform the producers

of milk of the fact of the dissatisfaction of physicians and the

consumers with the present conditions of the milk purchased in

the cities ; of the reasons for such dissatisfaction, and of the

remedies.

The fact is that city milk is often filthy . . . and always

more or less stale. This is a fact of prime consequence to the

makers of milk, and they should know of the dangers which

threaten to injure their business. They should be told that the

keeping qualities of milk depend almost wholly upon cleanliness
;

that short-lived milk is usually dirty milk ; and they should be

made to understand the value of chilled milk, and exactly why it

preserves the keeping qualities. . . . The bureau might equip

and send out a speaker who, being thoroughly informed, should

visit and address societies, meetings, granges, etc. . . . They

should urge the practical remedial measures of greater cleanliness

and quicker transportation and delivery.

Pursuing plans already [)artly matured, and carrying out

the suggestions of this letter, twenty-five meetings have

been attended l)y an officer of the bureau, and addresses

made on questions relating to the milk supply and other

dairy topics. The assistant executive ofiScer has been in-

structed to study these questions, and hold himself in readi-

ness to respond to all calls from farmers' clubs, granges and

agricultural societies so far as possible.

Creameries.

Something has been done by the bureau in the inspection

of creameries. Some thirty such visits have been made

;

one cheese factory has also been visited. Cheese manufact-

uring in the State has about died out, but butter-making is

on the increase. Most of the creameries are owned by co-
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operative associations, although there are a few which are

proprietary. ]Most of the creameries are in a prosperous

condition ; those which are weali are suffering from purely

local causes. The expense of manufacturing butter may
range from eight to four cents per pound, dependent largely

upon the amount manufactured and the location of those

who furnish cream. If the cream gatherer has to drive past

the residences of A, B, C, D and E to get F's cream, the

expense of gathering is too great. It would not cost much

more to stop at every house. Co-operation can be made a

success only by co-operating.

In addition to this work, the bureau has placed its execu-

tive force at the service of the creameries of the State, as a

clearino; house of o-eneral information, and for such clerical

work as may be of service and desired by them in collecting

and tabulating statistics.

Dairy Schools.

Further work has been done liy the dairy bureau in con-

ducting dairy schools or conferences. This kind of educa-

tional work was a noveltv in New Enjxland until inauaurated

by this bureau. The idea was first suggested by the Bay

State Agricultural Society, which set the ball in motion by

paying one-half of the expense of two schools,— those held

at Greenfield and Barre. Folio winii* these a school was held

at the Agricultural College, for the benefit of the senior

class; and later in the season four more were held, — at

Framingham, Charlton, Cheshire and Gardner. At these

meetings many kinds of the latest devices in dairy ma-

chinery were exhibited in actual operation. As the separa-

tors, the churns, the butter workers, the coolers and the

aerators were operated, Y)ractical explanations were made

and questions answered. Mr. James Cheesman had charge

of the technical work, and the meetings seemed to l)e very

pr()fital)le and interesting. Many travelled a considerable

distance to attend them, and much good seemed to be done.

The sight of the various forms of ap})aratus in actual opera-

tion gave the meetings an object-lesson value iar Ix'yond

what would be possible from a mere lecture or discussion.
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Babcock Milk Tester.

Another department of work in which much has been done

has been the popularizing of the Babcock milk tester (which

readily shows the amount of butter fat in milk), and testing

milk and cream. This tester is one of the most important

dairy implements of recent invention. One authority says

that, if the experiment stations had done nothing but pro-

duce the Babcock milk tester, this one result would have been

a good return for all the expense. By enabling the farmer

readily to test the quality of the milk of each cow, he can

weed out those which are unprofitable, and thus make his

business more successful. He can also detect wastes in his

dairy. The creameries will eventually pay for the cream

they receive by this test. The bureau has made two hundred

and ninety-eight tests of milk, cream, buttermilk and skim-

milk.

Tests of cream showed a range of from 12 to 33 per cent

of butter fats. The first w^as commercial cream, purchased

in the open market in Boston, the last a sample of separator

cream made at a dairy school at Greenfield.

Samples of buttermilk have been tested, with a range of

from 3 per cent down to a mere trace of butter fat. Al)out

.30 is considered a good average.

The samples of skim-milk examined varied from .10 to

.50 per cent of butter fats. The lowest samples of skim-

milk were taken from the separator at the dany schools.

The whole milk of individual cows examined showed a

vaViation of from 1.80 to 9.80 per cent of butter fats. Sam-

ples testing 9.80 per cent and 9.20 per cent were from

farrow Jerseys which had been in milk over a year,— one

owned in Southbrid^e and one in Baldwinville. Both of

these extremes are abnormal ; from 3 to 6 per cent of

butter fats will cover the majority of specimens, those below

3 and above 6 being about equal in number. Four tests

were made of milk at different stages of milking. In one

case the strippings contained as high as 11 per cent of but-

ter fats. In two cases the result was as follows :
—

First of the milking, 2 per cent ; strippings, 8 30 per cent.

First of the milking, 1.40 per cent; strippings, 5.30 per cent.

First of the milking, 1.10 per cent ; strippings, 7.80 per cent.
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The followino- table shows the results of the tests of nor-

mal milk, as classified :
—

Below 3 per cent butter fats, .

From 3 to 4 per cent butter fats,

From 4 to 5 per cent butter fats,

From 5 to 6 per cent butter fats,

Six per cent and over butter fats.

.17 per cent of the samples.

.25 per cent of the samples.

.32 per cent of the samples.

.13 per cent of the samples.

.12 per cent of the samples.

Large interests in the State are involved in the production

of sale milk, and to these the law requiring 13 per cent of

total solids is of interest and importance. As the solids

other than fat are comparatively constant in all kinds of

milk, and as the only element that changes very much is the

fat, the Babcock test has a practical interest in the infor-

mation it gives the farmer as to the total quality of his

milk. The solids other than fat seldom vary more than

three-quarters of one per cent, usually ranging from about

8.75 to 9.50„ Usually milk testing from 3.70 to 3.80 per

cent of fat is on the line of safety. Of the above samples,

33 per cent were below 3.80; GG per cent were 3.80 or

above.

The range of variation in individual animals is much wider

than it is in the mixed milk of several animals. Any one

producing milk for market will have a more uniform article,

and be less liable to furnish milk below the standard, if he

mixes the milk of several animals.

The samples of the mixed milk of herds tested by the

officer of the bureau had a range of from 2.30 to 6.10 per

cent of butter fats. Avoiding the violent extremes, the

range was from 3.30 to 5 per cent.

Of all these samples of herd milk there were :
—

IVr Cent.

Below 3.50 per cent, dangerously below the standard,

3.50 and 3.60 per cent, possibly below the standard,

3.70 and 3.80 per cent, on the line,

Above 3.80 i^er cent, undoubtedly above standard.

9

19

28

17

55

72

Two samples bought in the open market in a Massachusetts

city tested l.GO and 1.70; these were probably watered or

skimmed, and are not included in the above.
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The bureau has also made some investioations as to the

accuracy of mathematical formula, published by the Vermont
and Wisconsin experiment stations, for ascertaining the total

solids in milk by the Babcock test and the specific gravity

as shown by the lactometer.

One formula is :
—

Total solids equal lactometer divided by 4 plus 1^ fat.

The results have been very satisfactory, so far as we have

been able to carry them.

The following is the result of six experiments made l)y

chemist J. R. Blair, employed l)y the C. Brigham Com-
pany :

—
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goes on. The importance of our work can hardly l)e over-

estimated. To protect the agricultural interests, to check

fraud and to enhance the quality of leading food products,

is a labor as great as it is necessary and valuable.

The financial report of the dairy bureau is appended.

CALVIN L. HARTSHORN,
GEO. L. CLEMENCE,
D. A. HORTON,

State Dairy Bureau.

FINANCIAL REPORT OF THE DAIRY BUREAU.

Appropriation by Legislature of 1892,

C. L. Hartshorn, Chairman :—
Travelling and necessary expenses,

Eleven days' services,

G. L. Clemence :
—

Travelling and necessary expenses.

Twelve days' services,

D. A. Horton :
—

Travelling and necessary expenses,

,

Seven days' services,

G. M. Whitaker, Assistant Executive Officer ;

Travelling and necessary expenses,

,

J. W. Stockwell, Agent :—
Salary,

Travelling and necessary expenses,

James Cheesman, Expert :—
Services,

Analyses and tests, ....
Printing,

Legal services and court attendance,

Supplies,

$4,000 00

$39 00

55 00

86 95

60 00

42 00

35 00

308 74

1,075 00
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EETUMS OF SOCIETIES.

AMESBURY AND SALTSBURY AGRICULTURAL AND
HORTICULTURAL SOCIETY.

Incorporated 1881, Acts of 1881, chapter 204.

Originally raised by contribution $1,002.32 ; now has

$6,610 invested as a capital stock in real estate, crockery,

tables, etc. Total assets, $6,735.28: real estate, $6,500;

crockery, tables, etc., $1,100 ; bills due, $47.50 ; cash, $77.78.

Total liabilities, $2,106.17: premiums unpaid, $40; out-

standing bills, $166.17; mortgages or like liabilities,

$1,900. Receipts in 1892, $3,046.73: bounty, $525.75;

notes, $42; new members, $90; donations, $685.80; other

sources, $1,703.18. Expenditures in 1892, $1,717.10:

premiums and gratuities paid, $766,70; current running

expenses, $95.25; interest, $3.75; other expenses, $851.40.

The society offered $1,500 in premiums, awarded $806.70 in

premiums and gratuities, and paid $766.70, which went to

14 cities and towns. Eighty-three dollars and sixty-five

cents went to 4 towns outside the State. Two hundred and

seventy-five persons received premiums and 237 gratuities.

Under head of fiirms $16 was awarded and paid ; under farm

and pet stock $289.75 was awarded and $280.75 paid ; under

field and experimental crops $5 was awarded and paid ; under

farm and garden products $170.10 was awarded and $164.10

paid; under dairy products $3.25 was awarded and paid;

under domestic manufactures $169.15 was awarded and $151

paid ; under agricultural implements $7 was awarded and

paid ; under objects strictly agricultural, not specified,

$19 was awarded and $13 paid ; under objects other

than agricultural, $127.45 was awarded and $126.60

paid. The society reports 161 members, —148 males and

13 females. Three farmers' institutes were held at Ames-
bury : January 5, on "Poultry for profit" and "Atrip
through the Rockies;" January 26, on "Dairying" and
" Unequal taxation ;

" February 23, on " How to make our
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farms and gardens more profitable " and "The laws of com-

petition as affecting the Massachusetts farmer."

ATTLEBOROUGH AGRICULTITRAL ASSOCIATION.

Incorporated 1887, Acts of 1887, chapter 203,

Originally raised by contribution $20,000, which is now
invested as a capital stock in land, buildings, furniture, fix-

tures, etc. Total assets, $25,076.77: real estate, $24,500;

crockery, tables, etc., $500; cash, $76.77. Total liabilities,

$6,574.90: premiums unpaid, $74.90; note, $6,500.

Receipts in 1892, $10,787.97 : bounty, $600; new members,

$425; donations, $28 ; other sources, $9,734.97. Expendi-

tures in 1892, $10,711.30: premiums and gratuities paid,

$1,247.40; current running expenses, $350; interest.

$792.79; other expenses, $8,321.11. The association

offered $2,573.45 in premiums, awarded in premiums and

gratuities $1,322.30, and paid $1,247 40, which went to 19

cities and towns. Of this amount, $153.45 went to 5 cities

and towns outside the State. One hundred and fifty-eight

persons received premiums and 35 received gratuities.

Under head of farms $10 was awarded and paid ; under farm

and pet stock $318.75 was awarded and $276.75 paid ; under

farm and garden products $197.75 was awarded and $176.65

paid ; under dairy products $6 was awarded and paid ; under

domestic manufactures $98.80 was awarded and $87 paid
,

for firemen's contest $100 was awarded and paid *
; under

trotting $625 was awarded and paid ; under o])jects other

than agricultural, not specified, $66 was awarded and paid.

The association reports 106 members, — 98 males and 8

females. Three farmers' institutes were held : at Franklin,

March 16, on "Corn culture" and " Equital)le taxation

in Massachusetts;" at Attleborough, March 24, on "INIilk

and its production" and "The im[)ortance of agricult-

ure;" at North Attleborough, November 16, on "Poul-

try raising,— methods and })reeds for the farmer," "Obser-

vations in California " and " The relations of city and country

life."

* Not included in amount of premiums and gratuities paid.
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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

b $1,740 ; now has $8,300 invested as a capital stock

in real estate and -bonds. Total assets, $8,300.43 : real

estate, $7,500; bonds, $800; cash, $0.43. Total liabilities,

$2,613.05: outstanding bills, $113.05; note, $2,500. Re-

ceipts in 1892, $3,183.85: bounty, $600; bonds, $38; new
meml)ers, $50 ; donations, $5 ; other sources, $2,490.85o

Expenditures in 1892, $3,183.42: premiums and gratuities

paid, $1,341.20; current running expenses, $911.98; in-

terest, $156.25 ; other expenses, $773.99. The society

offered $1,374.90 in premiums, and awarded and paid

$1,341.20 in premiums and gratuities, which went to 14

cities and towns. Two hundred and twenty-nine persons

received premiums and gratuities. Under head of farms $18

was awarded and paid; under farm and pet stock $611.25

was awarded and paid ; under field and experimental crops

$49 was awarded and paid ; under farm and garden products

$140.30 was awarded and paid ; under dairy products $11.50

was awarded and paid ; under domestic manufactures $90.65

was awarded and paid ; under trotting $400 was awarded

and paid. The society reports 605 members,— 365 males

and 240 females. Three farmers' institutes were held : at

Barnstable, July 26, on " What ways shall be devised for

improving the highways of Barnstable County?" at Barn-

stable, September 15, on " What means shall be devised for

improving the financial standing of the society ? " at West
Barnstable, December 22, on "The best soiling crops to

raise on Cape Cod."

BAY STATE AGRICULTURAL SOCIETY.

Incorporated 1886, General Law^s.

The society in its first report (1888) stated the amount

raised by contribution to be at that time $2,177.16 ; now has

$343.48 invested as a capital stock in cash. Receipts in

1892, $310 : new members, $10 ; other sources, $300.
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Expenditures in 1892, $254.92: current running expenses,

$5.82; other expenses, $249.10. The society held no fair

in 1892. The society reports a membership of 440.

Three farmers' institutes were held : at Boston (union with

Massachusetts Horticultural Society), February 6, on "The
construction of country roads ;

" at Salem (union with

Essex Agricultural Society), February 19, on *' What the

United States government is doing to perpetuate the salt-

water fishes ;
" at Boston (union with Massachusetts Horti-

cultural Society), February 20, on "Fruits to preserve,

and how to preserve them." The society also held two

dairy schools and two cooking schools.

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, $15,387.87: real estate, $15,000; bills due,

$75; cash, $312.87. Total liabilities, $8,261.75 : premiums

unpaid, $76.50 ; outstanding bills, $65.25 ; mortgages or like

habilities, $8,120. Receipts in 1892, $7,159.32: bounty,

$600 ; donations, $169 ; other sources, $6,390.32. Expen-

ditures in 1892, $7,206.98: premiums paid, $3,133.25;

current running expenses, $2,819.09; interest, $480; other

expenses, $774.64. The society offered $4,688.50 in pre-

miums, awarded $3,209.75 and paid $3,133.25, which went

to 24 cities and towns. Thirty-one dollars and fifty cents

was awarded to parties outside the State. Three hundred

and twenty-two persons received premiums, exclusive of

those receiving purses for trotting. Under head of farm

and pet stock $764 was awarded and paid ; under farm

and garden products $427.50 was awarded and })ai(l ; under

dairy products -$30 was awarded and })aid ; under domestic

manufactures $251.25 was awarded and paid; under agri-

cultural implements $61 was awarded and paid; under

objects strictly agricultural, not specified, $5 was awarded

and paid ; under trotting $1,561.50 was awarded and paid
;

under objects other than agricultural, not specified, $66 was

awarded and paid. The society reports 1,194 members, —
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1,089 males and 105 females. Three farmers' institutes

were held : at Cheshire, Noveml)er 18, a dairy school by the

State Dairy Bureau ; at Pittsfield, November 19, on "The
qualities of milk;" at Hinsdale, November 25, on "Does
farming pay as well now as thirty years ago?" and "Im-
provement of roads."

BLACKSTONE VALLEY AGRICULTURAL SOCIETY.

Incorporated 1884, Acts of 1884, chapter 48.

Originally raised by contribution $3,000 ; now has $3,100

invested as a capital stock in real estate, crockery, etc.

Total assets, $3,468.97 : real estate, $3,000 ; bank funds,

$368.97; crockery, ta])les, etc., $100. Receipts in 1892,

$1,835.41; bounty, $600; new members, $53 ; donations,

$33.60; other sources, $1,148.81. Expenditures in 1892,

$2,016.58; premiums and gratuities paid, $925.05; current

running expenses, $1,091.53. The society offered in pre-

miums $925.05, and awarded and paid $925.05, which went

to 18 cities and towns. Thirty-seven dollars went to 4 cities

and towns outside the State. One hundred and eight per-

sons received premiums and 74 gratuities. Under head of

farms $104 was awarded and i)aid ; under farm and pet

stock $607 was awarded and paid ; under field and experi-

mental crops $45 was awarded and paid ; under farm

and garden products $76.25 was awarded and paid; under

dairy stock $10 w^as awarded and paid ; under domestic

manufactures $58.25 was awarded and paid; for objects

other than agricultural, $72.25 was awarded and paid.

The society reports 473 members,— 261 males and 212

females. Three farmers' institutes were held : at Uxbridge,

March 2, on "Stock raising;" at Uxbridge, March 9,

on "Poultry raising;" at Mendon, April 13, on "Corn:
its value for grain and its use in the silo."

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
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be $3,240; now has $30,000 invested as a capital stock in

real estate, crockery, tables, etc. Total assets, $30,904:

real estate, $29,800; crockery, tables, etc., $200; cash,

$964. Total liabilities, $14,044.10: premiums unpaid,

$44.10; mortgages or like liabilities, $14,000. Receipts in

1892, $15,151.74: bounty, $600; new members, $110;

other sources, $14,441.74. Expenditures in 1892, $16,-

245.33: premiums and gratuities paid, $3,998.92; cur-

rent running expenses, $6,194.41; interest, $1,067; other

expenses, $4,985. The society offered $4,460 in premiums
;

awarded $3,797.67 in premiums and gratuities; and paid

$3,753.57, which went to 34 cities and towns. Two hun-

dred and ninety-two dollars and thirty-five cents went to 5

cities and towns outside the State. Eight hundred and forty-

nine persons received premiums and 58 gratuities. Under

head of farms $216 was awarded and paid; under farm and

pet stock $1,260 was awarded and paid; under field and

experimental crops $53 was awarded and paid ; under farm

and garden products $223.50 was awarded and $203.50 paid ;

under dairy products $51 was awarded and $47 paid ; under

domestic manufactures $246.27 was awarded and $234.17

paid ; under objects strictly agricultural, not specified,

$175 was awarded and $167 paid ; under trotting $1,260 was

awarded and paid ; under objects other than agricultural,

not specified, $239 was awarded and paid. The society re-

ports 852 memljers,— 668 males and 184 females. Three

farmers' institutes were held: at Dighton, February 17, on

"Small fruits;" at Taunton, March 16, on "Application

of fertilizers " and " How to get the best potato crop ;
" at

New Bedford, March 18, on "Care and management of

milch cows" and " The work of the State Dairy Bureau."

DEERFIELD VALLEY AGRICULTURAL SOCIETY.

Incorporated 1871, Acts of 1871, chapter 208.

Originally raised by contribution $4,094.01 ; now has

$9,000 invested as a capital stock in real estate. Total

assets, $9,202.15: real estate, $9,000; crockery, tables,

etc., $150; cash, $52.15. Total liabilities consist of a note
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for $1,075. Receipts in 1892, $4,984.92: bounty, $600;

bank funds, $1,814.15; new members, $141; donations,

$4.25; other sources, $2,425.32. Expenditures in 1892,

$4,984.92: premiums paid, $878.15; current running ex-

penses, $1,536.77 : other expenses, $2,570. The society

offered $1,042.25 in premiums; awarded and paid in

premiums $878.15, which went to 28 cities and towns.

Eiojht dollars and twentv-five cents went to 4 towns outside

the State. Two hundred persons received premiums.

Under head of farm and pet stock $571.80 was awarded and

paid ; under firm and garden products $67.50 was awarded

and paid ; under dairy products $10 was awarded and paid;

under domestic manufactures $84.35 was awarded and paid;

under trotting $100 was awarded and paid; under objects

other than agricultural, not specified, $44.50 was awarded

and paid. The society reports 1,300 members,— 1,202

males and 9S females. Three farmers' institutes were held

:

at Charlemont, January 30, on "Obstacles to successful

farming, and how to overcome them ;
" at Buckland, Feb-

ruary 10, on "Dairy stock: its care and management; " at

Ashfield, February ]7, on "Home-made and manufactured

fertilizers " and " Our Alaskan farm.""

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,

$7,069.89 : real estate, $7,000; cash, $69.89. Total liabili-

ties consist of a note for $2,380. Receipts in 1892,

$2,433.49 : bounty, $600 ; new members, $26 ; donations,

$43.61; other sources, $1,763.88. Expenditures in 1892,

$2,363.60 : premiums and gratuities paid, $1,562.60 ; cur-

rent running expenses, $680.78; interest, $120.22; other

expenses, $165. The society offered in premiums $1,635.10,

and awarded and paid $1,562.60 in premiums and gratuities,

which went to 26 cities and towns. Three hundred and

forty-eight dollars and thirty-eight cents went to 5 cities and

towns outside the State. One hundred and fourteen persons
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received premiums and gratuities. Under head of farm and

pet stock $343.50 was awarded and paid; under farm and

garden products $69.50 was awarded and paid ; under dairy

products $6 was awarded and paid ; under domestic manu-

factures $39.10 was awarded and paid; under trotting

$1,087 was awarded and paid; under o))jects other than

agricultural, not specified, $17.50 was awarded and paid.

The society reports 460 members,— 259 males and 201

females. Four farmers' institutes were held at Palmer

:

January 14, on "Abandoned forms" and "Taxation;"

February 9, on " Small fruits and asparagus ;
" March 1, on

"Have agricultural colleges been a benefit to the avera«re

farmer? " and " Legislation affecting the former ;
" March 29,

on " Highways " and " Fertilizers."

ESSEX AGRICnLTURAL SOCIETY.

Incorporated 1818, Acts of 1818, chapter 25.

The society in its first report to the Board in 1853

reported the amount of its permanent fund (i)ar value) to be

$9,363.66, and now has $21,265.84 invested as a capital

stock in real estate, stocks, bonds, bank funds, crockery,

tables, etc. Total assets, $19,598.89 : real estate, $5,000

;

stocks, $13,333.05; bonds, $1,000; bank funds,^ $65.84;

crockery, tables, etc., $200. Receipts in 1892, $2,785.76 :

bounty, $600 ; stocks, $969.68 ; bonds, $60; new members,

$234; other sources, $922.08. Expenditures in 1892,

$2,777.73: premiums paid, $1,858.25; current running-

expenses, $919.48. The society oflered in premiums $3,-

697, awarded $1,983.25* and paid $1,858.25,* which

went to 27 cities and towns, and to 395 persons. Under

head of farms $144 was awarded and $143 paid ; under

farm and pet stock $868 was awarded and $730 paid ; under

field and experimental crops $140 was awarded and $70 paid
;

under farm and garden products $466.75 was awarded and

$467 paid ; under dairy products $28 was awarded and $14

paid; under domestic manufactures $158.75 was awarded

and $158.25 paid ; under agricultural implements $42

* Amounts paid for 1891 ; awarded for 1892.
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was awarded and $45 paid ; under ol)jects strictly agri-

cultural, not specified, $153 was awarded and paid;

under objects other than agricultural, $81 was awarded

and $91.50 paid. The society reports 1,516 members,

—1,498 males and 1<S females. Seven farmers' institutes

were held: at Newbury, January 15, on "Management of

milch cows " and " What benefits do the farmers derive from

the State Board of Agriculture?" at Methuen, February 5,

on '* Economical production of milk" and "Usefulness of

Boards of Agriculture ;" at Salem, February 19, on " What
the national government is doing to perpetuate the salt-sea

fishes "and "Fish as a fertilizer;" at Beverly, February

26, on "Sheep husbandry" and " Laws of Competition as

affecting the Massachusetts farmer ;

" at North Andover,

March 4, on "Fruits: the best varieties and the best

methods of cultivation" and "Vegetables and how to raise

them ;" at Marblehead, March 25, on "The utilization for

plant food of the wastes of the ocean, both animal and vege-

table " and "The judicious use of manures;" at Danvers,

April 19, a field institute.

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, $7,712.09: real estate, $6,000;

stocks, $1,020; bank funds, $608.09 ; bills due and unpaid,

$4. Total liabilities, premiums unpaid, $39. Receipts in

1892, $2,816.64: bounty, $600; stocks, $60.81; bank
funds, $16.06; new members, $120; other sources, $2,-

019,77. Expenditures in 1892, $2,637.66 : premiums and

gratuities paid, $996.15* ; current running expenses, $1,641.-

51. The society offered in premiums $1,330, awarded

$1,025.15 in premiums and gratuities, and paid $986.15,

which went to 16 towns. Two hundred and sixty-four per-

sons received premiums and 2 gratuities. Under head of

* $10 for 1891.
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farms $12 was awarded and $8 paid; under farm and pet

stock $691.50 was awarded and $664.50 paid; under

farm and garden products $161 was awarded and $158

paid ; under dairy products $13 was awarded and paid

;

under domestic manufactures $125.65 was awarded and

$121.65 paid; under trotting $500 was awarded and

paid ; under objects other than agricultural, not speci-

fied, $22 was awarded and $21 paid. Diplomas were

awarded for agricultural implements. The society reports

about 1,800 members, — 1,500 males and 300 females.

Three farmers' institutes were held : at Greenfield, Jan-

uary 16, on " Botany of the farm" and " The five secrets

of good butter-making ;

" at Montague, February 6, on
" The Dairy Bureau " and " Country roads j

" at Greenfield,

February 15, on "Fair management."

HAMPDEN AGEICULTURAL 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 $794.79 invested as a capital stock in bank funds

and cash. Total assets, $794.79 : bank funds, $580.67 ; cash,

$214.12. Receipts in 1892, $1,904.77 : bounty, $600; bank

funds, $21.18; new members, $22.50; donations, $206.95;

other sources, $1,054.14. Expenditures in 1892, $2,535.05 :

premiums and gratuities paid, $687.47 ; current running

expenses, $1,001.69 ; other expenses, $845.89. The society

offered in premiums $2,075, awarded $892.45 in premiums

and gratuities, and paid $687.47, which went to 14 cities

and towns. Eighty-three persons received premiums and

25 received gratuities. Under head of farm and pet stock

$384.25 was awarded and $329.01 paid; under field and

experimental crops $63.25 was awarded ."nd i)aid ; under

farm and garden products $108.95 was awarded and $102.33

paid ; under dairy products $6 was awarded and paid ; under

domestic manufactures $118.75 was awarded and $99.63 paid
;

under agricultural implements $32 was awarded and paid

;

under other objects strictly agricultural, not specified, $28.50
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was awarded and paid ; under trotting $495 was awarded

and paid ; under objects other than agricultural, not specified,

138.75 was awarded and $2(3.75 paid. The society reports

965 members, — 782 males and 183 females. Four farmers'

institutes were held : at Springfield, January 28, on " Feed-

ing milch cows ;
" at Ludlow, February 17, on " Improvement

of our farms and homes " and " The judicious use of manures

and fertilizers;" at Westfield, March 9, on "Flowers':

their propagation and culture" and "Breeding and care of

horses ;
" at Holyoke, March 30, on " The judicious use of

manures and fertilizers."

HAMPSHIRE AGRICULTURAL SOCIETY.

Incorporated 1814, Acts of 1814, chapter 19,

The society in its first report to the Board in 1853 stated

the amount of its permanent fund (par value) to be

$3,255.26; now has $2,650 invested as a capital stock in

real estate, crockery, tables, etc. Total assets, $2,680.51

:

real estate, $2,500; crockery, tables, etc., $150; bills

due, $30; cash, $0.51. Total liabilities, $795: outstanding

bills, $45 ; mortgages or like liabilities, $750. Receipts in

1892, $1,989.76: bounty, $600; new members, $80; dona-

tions, $122; other sources, $1,187.76. Expenditures in

1892, $1,989.76: premiums and gratuities paid, $640.90;

current running expenses, $768.51; interest, $45.35; other

expenses, $535. The society ofiered in premiums $924, and

awarded and paid $640.90 in premiums and gratuities, which

went to 16 cities and towns. One hundred and six persons

received premiums and 6 gratuities. Under head of farm and

pet stock $352 was awarded and paid ; under field and exper-

imental crops $18 was awarded and paid ; under farm and

garden products $122 was awarded and paid ; under dairy

products $8 was awarded and paid ; under domestic manu-

factures $29.92 was awarded and paid ; under objects strictly

agricultural, not specified, $49 was awarded and paid ; under

trotting $288 was awarded and paid. The society reports

772 members, — 541 males and 231 females. Three farm-
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ers' institutes were held: at Hadley, January 29, on

"Scientific stock rations" and "Dairy products;" at

Amherst, February 26, on "Fruits;" at Amherst, March

11, on "Judicious use of fertilizers" and "Obstacles to

successful farming, and how to overcome them."

HAMPSHIRE, FRANKLIN AND HAMPDEN AGRICULT-
URAL SOCIETY.

Incorporated 1818, Acts of 1818, chapter 125.

The society in its first report to the Board in 1853 stated

the amount of its permanent fund (par value) to be

$8,141.29 ; now has $1,877.20 invested as a capital stock in

personal property. Total assets, $1,877.20: lease, $1,600;

crockery, tables, etc., $150; bills due, $45; cash, $82.20.

Total liabilities, $665.36: outstanding bills, $60; note and

interest, $605.36. Receipts in 1892, $5,983.71: bounty,

$600; bank funds, $83; other sources, $5,305.71. Expen-

ditures in 1892, $5,901.51: premiums paid, $686.72; cur-

rent running expenses, $783.35 ; interest, $4.22 ; other

expenses, $4,427.22. The society offered $1,179.50 in

premiums, awarded $781.25, and paid $686.72, which went

to 15 cities and towns. Two hundred and eighty persons

received premiums. Under head of farm and pet stock $501

was awarded and $451.50 paid; under field and experi-

mental crops $9 was awarded and paid ; under farm and

garden products $140.25 was awarded and $119.62 paid;

under domestic manufactures $140 was awarded and $108.50

paid ; under agricultural im})lements $24 was awarded and

paid ; under trotting $577.50 was awarded and paid ; under

objects other than agricultural, not s})ecified, $172.50 was

awarded and paid. The society reports 800 meml)ers,—
650 males and 150 females. Three farmers' institutes were

held : at Northampton, January 6, on "Farming in Alaska ;

"

at Iladk^y, January 29, on "Work of the Dairy Bureau"

and "Feeding cows and stock;" at Southampton, Feb-

ruary 12, on "Obstacles to successful farming, and how-

to overcome them."
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HIGHLAND AGRICULTURAL SOCIETY.

Incorporated 1859, Acts of 1859, chapter 145.

Originally raised by contribution $8,262 ; now has $1,100

invested as a capital stock in real estate, crockery, tables,

etc. Total assets, $1,246.52 : real estate, $1,000; crockery,

tables, etc., $100; cash, $146.52. Eeceii)ts in 1892.

$1,733.67: bounty, $600; new members, $21; donations.

$4; other sources, $1,108.67. Expenditures in 1892,

$1,587.15 : premiums and gratuities paid, $584.15 ; current

running expenses, $999.92; interest, $3.08. The society

offered in premiums $761.05 ; awarded and paid $584.15 in

premiums and gratuities, which ^vent to 17 cities and towns.

One dollar and seventy cents went to one city outside the

State. One hundred and fifty persons received premiums

and 6 gratuities. Under head of farm and pet stock

$380.50 was awarded and paid; under field and experi-

mental crops $37 was awarded and paid ; under farm and

garden products $30.65 was awarded and paid; undev dairy

l)roducts $9.50 w\as awarded and paid; under domestic

manufactures $60.70 was awarded and paid; under agri-

cultural implements $9.50 was awarded and paid; under

trotting $27 was awarded and paid ; under objects other

than agricultural, not specified, $29.30 was awarded and

paid. The society reports 456 members,— 323 males and

133 females. Three farmers' institutes were held : at Hins-

dale, April 5, on "Work of the Dairy Bureau;" at Mid-

<llcfield, Septeml)er 7, on "Needs of farmers;" at Becket,

December 20, on " Road making and repairing."

HILLSIDE AGRICULTURAL SOCIETY.

Incorporated 1883, Acts of 1883, chapter 112.

Originally raised by contribution $3,113.32; now has

$4,792.72 invested as a capital stock in real estate, cash,

crockery, tables, etc. Total assets, $4,792.72 : real estate,

$4,124.53; crockery, tables, etc., $315.82; bills due, $3;

cash, $349.37. Total liabilities consist of premiums un-

paid, $24.75. Receipts in 1892, $1,639.87 : bounty.
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new members, $172; donations, $7.62; other sources,

$858.25. Expenditures in 1892, $1,265.75: premiums

paid, $678.90; current running expenses, $442.99; other

expenses, $143.86. Tlie society oflered in premiums $750,

awarded $703.65, and paid $678.90, which went to 26

cities and towns. Tliree dollars went to 3 cities and towns

outside the State. Three hundred and live persons received

premiums. Under head of farms $7.50 was awarded and

paid ; under farm and pet stock $444.05 was awarded and

$428.45 paid; under field and experimental crops $44.50

was awarded and paid ; under farm and garden products

$79.80 was awarded and $75.60 paid; under dairy products

$15.50 was awarded and paid; under domestic manufactures

$83.30 was awarded and $79.35 paid; under agricultural

implements $4.50 was awarded and paid; under objects

strictly agricultural, not specified. $4 was awarded and paid
;

under objects other than agricultural $21 was awarded

and $19.50 paid. The society reports 565 members, —
543 males and 22 females. Six formers' institutes were

held: at Goshen, January 6, on "Fertilizers" and "The
results of some experiments at the Agricultural College

farm;" at West Chesterfield, February 13, on "Co-opera-

tive creameries;" at Ashfield, February 17, on "Fer-

tilizers" and " Our Alaskan farm; " at Cummington, March

18, on "Fertilizers," "Brain food for farmers' boys " and

" Our country: its phenomenal growth and present magni-

tude; " at Cummington, August 24, on "General sub-

jects ;
" at Cummington, September 27, on "The Creamery,"

"What the State Board is doing for agriculture" and

"The silo."

HINGHAM AGRICULTURAL AND 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, $22,284.50: real estate, $20,000;

crockery, tables, etc., $2,000; cash, $284.50. Total liabil-

ities consist of mortgages or like liabilities to the amount
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of $1,050. Receipts in 1892, $3,417.31: bounty, $600;

new members, $257; donations, $199.10; other sources,

$2,361.21. Expenditures in 1892, $3,405.86 : premiums

and gratuities paid, $602; current running expenses, $1,-

646.56; interest and notes paid, $879.58; other expenses,

$277.72. The society otlered in premiums $1,928.40, and

awarded and paid $602 in premiums and gratuities, which went

to 13 cities and towns. One hundred and t\venty-three per-

sons received premiums and 279 gratuities. Under liead of

farm and pet stock $352 was awarded and paid ; under farm

and garden products $125.10 was awarded and paid; under

dairy products $7.50 was awarded and paid ; under domestic

manufactures $65.95 was awarded and paid ; under objects

other than agricultural $51.45 was awarded and paid. The

society reports 741 members,— 524 males and 217 females.

Five farmers' institutes were held at Hingham : January 11,

on "A trip to the farms and fruit orchards of California

and the far West;" April li, on "Taxation;" May 9, on

" The labor question ;
" June 6, on " Roses ;

" August 8, on

" Farming in Early England."

HOOSAC VALLEY AGRICULTURAL SOCIETY.

Incorporated 1860, Acts of 1860, chapter 56.

Originally raised by contribution $2,006 ; now has

$13,350 invested as a capital stock in real estate, crockery,

tables, etc. Total assets, $13,434.44 : real estate, $12,900 ;

crockery, tables, etc., $450; bills due, $41.63; cash, $42.81.

Total liabilities, $574.06 : outstanding bills, $74.06 ; note,

$500. Receipts in 1892, $7,912.99: bounty, $600; from

notes, $13.86; new members, $120; donations, $100; other

sources, $7,079.13. Expenditures in 1892, $7,620.08:

premiums paid, $2,667.58; current running expenses,

$2,741.74; interest, $8.80; other expenses, $2,201.96.

The society offered in premiums, $3,883.50; awarded and

paid $2,667.58, which went to 18 cities and towns. One
hundred and seven dollars went to 5 cities and towns outside

the State. Two hundred and thirty-one persons received

premiums. Under head of farms $61 was awarded and paid
;
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under farm and pet stock $551 was awarded and paid;

under field and experimental crops $190 was awarded and

paid; under farm and garden crops $126.50 was awarded

and paid ; under dairy products $3 1 was awarded and paid ;

under domestic manufactures $179 was awarded and paid

;

under agricultural implements $20 was awarded and paid

;

under trotting $1,74G was awarded and paid ; under objects

other than agricultural, not specified, $85.50 was awarded

and paid. The society reports 947 meml)ers, — 932 males

and 15 females. Three farmers' institutes were held : at

Cheshire, December 10, on " Sheep and sheep raising and

management ;
" at North Adams, December 17, on " Feeding

of stock;" at Williamstown, December 24, on "Dairy

cows " and " Roads."

HOUSATONIC AGRICULTURAL SOCIETY.
Incorporated 1848, Acts of 1848, chapter lOl.

The society in its first report to the Board in 1853 re-

ported the amount of its permanent fund (par value) to be

$6,335.33; now has $12,661.04 invested as a capital stock

in real estate, stocks and bank funds. Total assets, $13,-

049.61: real estate, $11,000; stocks, $1,000 ; bank funds,

$661.04; crockery, tables, etc., $200; cash, $188.57. Total

liabilities, $550 : outstanding bills, $250 (estimated) ; mort-

gages or like liabilities, $300. Receipts in 1892, $9,262.43 :

bounty, $600; from stocks, $52.75; from bank funds,

$23.71 : new members, $188.67 ; other sources, $8,397.30.

Expenditures in 1892, $9,048.26 : premiums paid, $2,-

786.86; current running expenses, $2,535.97; interest,

$26.88; other expenses, $3,698.55. The society offered

in premiums $2,342, awarded $2,798.36, and paid $2,-

786.86, which went to 24 cities and towns. Five dollars

went to two towns outside the State. Four hundred and

twenty persons received premiums. Under head of farms

$25 was awarded and paid ; under farm and pet stock

$951 was awarded and $950 paid; under field and experi-

mental crops $259 was awarded and $253 paid ; under farm

and garden crops $270.50 was awarded and $269 })aid

;

under dairy ])roducts $33 was awarded and paid ; under

domestic manufactures $412 was awarded and $408.50 paid

;
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under trotting $780 was awarded and paid ; under o])jects

other than ai^ricultural, not specified, $92.86 was awarded

and paid. The society reports 1,535 members,— 1,488

males and 47 females. Three farmers' institutes were held

at Great Barn*ngton : February 17, on "Ayrshire'cows for

the dairy," "Corn for ensilage" and "Horse breeding;"

March 2, on "The destruction of insects injurious to fruit

trees" and "Is fall ploughing advisable for raising summer

crops?" March 31, on "Fruit trees, the diseases of, and

insects injuring."

MAESHFIELD AGRICULTURAL AND HORTICULTURAL.
SOCIETY.

Incorporated 1867, Acts of 1867, chapter 116.

Originally raised by contribution $3,755.43; now has

$20,580.08 invested as a capital stock in real estate,

crockery, tables, etc. Total assets, $20,580.08 : real estate,

$19,072.78; crockery, tables, etc., $1,507.30. Total liabil-

ities, $5,212.30: premiums unpaid, $212.30 ; mortgages or

like liabilities, $5,000. Receipts in 1892, $3,4(33.93 : bounty,

$600 ; new members, $50 ; other sources, $2,813.93. Ex-

penditures in 1892, $3,154.44: premiums and gratuities

paid, $1,328.12 ; current running expenses, $1,486.32; in-

terest, $340. The society offered in premiums $1,643,

awarded in premiums and gratuities $1,540.42, and paid

$1,328.12, which went to 30 cities and towns. One dollar

and eighty-seven cents went to one city and one town

outside the State. Sixty-three persons received premiums

and 263 gratuities. Under head of farm and pet stock

$344.10 was awarded and paid; under field and experi-

mental crops $4 was awarded and paid ; under farm and

garden products $164.05 was awarded and paid; under

dairy products $24 was awarded and paid ; under domestic

manufactures $124.97 was awarded and paid; under trotting

$667 was awarded and paid ; under objects other than

agricultural, not specified, $24.48 was awarded and paid.

The society reports 867 members, — 562 males and 305

females. Three farmers' institutes were held at Marsh-
field : January 7, on " Raising of Indian corn " and " Work
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of the Weather Bureau;" February 9, on "Small fruits

for family use " and " How fertilizers can be profitably used

in farming ;
" March 16, on " Farming," "Grass culture"

and " Raising of seeds and vegetables."

MARTHA'S VINEYARD AGRICULTURAL SOCIETY.

Incorporated 1859, Acts of 1859, chapter 33.

Originally raised by contribution $4,552.17 ; now has

$4,171.25 invested as a capital stock in real estate, notes,

bank funds, crockery, tables, etc. Total assets, $4,244.29:

real estate, $2,500; notes, $700; bank funds, $771.25;

crockery, tables, etc., $200; cash, $73.04. Receipts in

1892, $1,175.84: bounty, $600; from notes, $57.83; bank

funds, $26.06; new members, $10; donations, $2.05; other

sources, $479.90. Expenditures in 1892, $1,023.79: pre-

miums and gratuities paid, $605.88 ; current running ex-

penses, $302.79; other expenses, $115.12. The society

offered $775 in premiums, and awarded and paid $605.88

in premiums and gratuities, which went to 5 towns. Forty-

nine persons received premiums and 141 gratuities. Under

head of farms $3 was awarded and paid ; under farm and pet

stock $201.25 was awarded and paid; under field and

experimental crops $56 was awarded and paid ; under farm

and garden products $122.74 was awarded and paid ; under

dairy products $17.05 was awarded and paid ; under domestic

manufactures $132 was awarded and paid ; under objects

other than agricultural $75.84 was awarded and paid. The

society reports 224 members,— 136 males and 88 females.

Three farmers' institutes were held at West Tisbury : May
25, on " Strawberry culture ; " October 6, on "Sheep hus-

bandry ; " November 30, on " Progress in farming."

MASSACHUSETTS SOCIETY FOR PROMOTING AGRI-
CULTURE.

Incorporated 1792, Acts of 1792, chapter 33.

This society holds no annual fair or institutes. It has an

annual income* from invested funds, which is used in various

ways for the promotion of agriculture.
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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, $314,359.30: real estate, $250,000; bonds,

$13,480; crockery, tables, etc., $38,102.70; Inlls unpaid,

$359.11; cash, $12,417.19. Total liabilities, $1,105 : pre-

miums unpaid, $105 ; mortgages or like liabilities, $1,000.

Receipts in 1892, $33,329.33: bounty, $600; from bonds,

$205 ; from bank funds, $326.45 ; new members, $760 ;

other sources, $31,437.88. Expenditures in 1892, $24,-

163.27: premiums and gratuities paid, $6,249.10; current

running expenses, $17,876.67 ; interest, $37.50. The society

offered in premiums $6,800, awarded $6,354.10 in premiums

and gratuities, and paid $6,249.10, which went to 62 cities

and towns. One hundred and thirty-eight dollars and

thirteen cents went to 6 cities and towns outside the State.

One hundred and ninety-three* persons received premiums

and 121* gratuities. Under head of farms $290 was awarded

and $825| paid ; under farm and garden products $6,873.75

was awarded and $6,653.10f paid. The society reports

783 members,— 736 males and 47 females. Twelve farm-

ers' institutes were held at Horticultural Hall, Boston:

January 9, on " Soil and irrigation of Egypt ;" January 16,

on "The new orcharding;" January 23, on "Late experi-

ence in dealing with insects injurious to fruit
;

" January 30,

on "Irrigation with fresh sewage ;" February 6, on "Road
making and maintenance;" February 13, on "Fungous
diseases and their remedies;" February 20, on "A talk

about the preserving of fruit;" February 27, on "Arbor
Day in schools;" March 5, on "Some considerations upon

the subject of heat;" March 12, on " The Library of the

Society;" March 19, on "The ethics of the flowers;"

March 26, on "Relation of the work of the Weather

Bureau to agriculture."

' Except window gardeners. tFor 1891.



336 BOARD OF AGRICULTURE. [Pub. Doc.

MIDDLESEX AGRICULTURAL SOCIETY.

Incorporated as The Western Society of Middlesex Husbandmen in

1803, Special La^srs, 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.

The society in its first report to the Board in 1853

reported its permanent fund (par value) to be $3,000 ; now

has no capital stock. No fair was held in 1892. The society

reports 959 members,— 658 males and 301 females. Three

farmers' institutes were held : at Stow, January 29, on

''Feedins: stock and the contagious diseases of stock;" at

Hudson, March 4, on "Orchards and fertilizers;" at Bed-

ford, March 16, on "Fertilizers and manures " and "Care

and management of farm stock."

MIDDLESEX NORTH AGRICULTURAL SOCIETY.

Incorporated 1855, Acts of 1855, chapter 315.

Originally raised by contribution $3,000 ; now has $28,-

000 invested as a, cai)ital stock in real estate. Total assets,

$29,000: real estate, $28,000; crockery, tables, etc., $400;

cash, $600. Total lialiilities, $5,000: premiums unpaid,

$75; outstanding bills, $925; mortgages or like liabilities,

$4,000. Receipts in 1892, $5,260.60: bounty, $600; new

members, $125; other sources, $4,535.60. Expenditures

in 1892, $3,465.17 : premiums and gratuities paid, $1,175;

current running expenses, $1,365.27 ; interest, $175 ; other

expenses, $749.90. The society oftered in premiums,

$1,493, awarded $830.42 in premiums and gratuities, and

paid $1,175, which went to 15 cities and towns. Two
hundred and five persons received premiums and 149 gra-

tuities. Under head of farm and pet stock $406 was

awarded and $353 paid ; under field and experimental crops

$42 was awarded and $38.50 i)aid ; under farm and garden

products $255.50 was awarded and $231.50 paid; under

dairy products $8 was awarded and paid ; under domestic

manufactures $121.25 was awarded and $102.75 paid;

under trotting $334.50 was awarded and paid. The society

reports 809 members,— 624 males and 185 females. Three
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farmers' institutes were held: at Chelmsford, February 6,

on " Obstacles to successful farming, and how to overcome

them" and "Best methods in the care and cultivation

of apple orchards ;
" at Tewksbury, March 23, on " Market

o^ardenino; under e-lass and in the field ;
" at Dracut, Novem-

ber 10, on " Poultry" and " Fruit culture."

MIDDLESEX SOUTH AGRICULTURAL SOCIETY.

Incorporated 1854, Acts of 1854, chapter 84.

Originally raised by contribution $3,000 ; now has $15,200

invested as a capital stock in real estate, crockery, tables,

etc. Total assets, $15,265.10: real estate, $15,000;

crockery, tables, etc., $200; cash, $05.10. Total liabilities

consist of mortgages or like lial)ilities to the amount of

$7,300. Receipts in 1892, $2,490.50: bounty, $600; new
members, $78 ; donations, $50.70 ; other sources, $2,361.80.

Expenditures in 1892, $2,425.40 : premiums and gratuities

paid, $882.09 ; current running expenses, $430.73; interest,

$389.05; other expenses, $723.53. The society oflered

$1,362.44 in premiums, and awarded and paid $882.09

in premiums and gratuities, which went to 7 towns. One

hundred and twenty-six persons received premiums and 28

gratuities. Under head of farms $18 was awarded and paid
;

under farm and pet stock $182.50 was awarded and paid;

under field and experimental crops $82 was awarded and

paid ; under farm and garden products $111.05 was awarded

and paid ; under domestic manufactures $45.45 was awarded

and paid; under trotting $278.25 was awarded and paid;

under objects other than agricultural, not specified, $13.75

was awarded and paid. Diploma given for agricultural

implements. The society reports 545 members, — 356

males and 189 females. Three farmers' institutes were

held : at Framingham, February 10, and at Sherborn,

February 17, on " Obstacles to successful farming in Massa-

chusetts, and how to overcome them ;
" at Framingham,

December 28, on " Holstein stock" and "Moonshine in

farming."
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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,

$3,277.82 : real estate, $3,200 ; cash, $77.82. Total liabili-

ties, premiums unpaid, $4.50. Receipts in 1892, $1,349.27 :

bounty, $G00 ; new members, $26; donations, $6.33; other

sources, $716.94. Expenditures in 1892 consist of $604.25

in premiums and gratuities paid. The society oflered in

premiums $1,214, awarded $608.75 in premiums and

gratuities, and paid $604.25, which went to 1 town.

Two hundred and four persons received premiums and

120 gratuities. Under head of farms $21 was awarded

and paid ; under farm and pet stock $339 was awarded

and $336 paid; under field and experimental crops $6.50

was awarded and })aid ; under farm and garden products

$72 w^as awarded and $71 paid; under dairy products

$7 was awarded and paid ; under domestic manufactures

$102.50 was awarded and $101.25 paid; under trotting $21

was awarded and paid ; under objects other than agricultural,

not specified, $40.50 was awarded and paid. The society

reports 494 members, — 203 males and 291 females. Four

farmers' institutes were held at Nantucket: November 19,

on " Cranl)erries and their culture, and best methods for

keeping the berry;" November 26, on "Dairy farming;"

December 3, on "Horses and poultry;" December 17, on

" Breeding and feeding of dairy stock."

OXFORD AGRICULTURAL SOCIETY.

Incorporated 1888, Acts of 1888, chapter 93.

Originally raised ])y contribution $4,400 ; now has $8,-

131.68 invested as a capital stock in real estate, cash,

crockery, tables, etc. Total assets, $S, 121. 68: real estate,

$7,100; crockery, tables, etc., $200; cash, $831.68. Total

liabilities, mortgages or like lia1)ilities, $1,500. Receipts in

1892, $3,867.51 : ))ounty, $600 ; new members, $5!); dona-

tions, $34.25; other sources, $3,174.26. Expenditures in
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1892, $3,035.83: premiums paid, $1,145„73; current run-

ning expenses, |400 ; interest, $87.50; other expenses,

$1,402.60. The society offered in premiums $1,600,

awarded $1,173, and paid $1,145.73, which went to

17 cities and towns. Forty-two doUars went to one

city and one town outside the State. One hundred and

forty-two persons received premiums. Under head of farms

$43 was awarded and $42.50 paid; under farm and pet

stock $491 was awarded and $468.91 paid; under field and

experimental crops $43.25 was awarded and $42.19 paid;

under farm and garden products $21.25 was awarded and

$19.69 paid; under dairy products $8 was awarded and

paid ; under domestic manufactures $23 was awarded and

$21.19 paid; under agricultural implements $9.50 was

awarded and paid; under trotting $515 was awarded and

paid ; under objects other than agricultural, not specified,

$19 was awarded and $18.75 paid. The society reports

633 members,— 343 males and 290 females. Three farm-

ers' institutes were held : at Auburn, February 10, on

"Will the agricultural interests of the country be promoted

by reciprocity?" and " Grass culture ;
" at Charlton, March

25, on " Farms and fruit plantations of California and the

far West; " at Oxford, December 22, on " Small fruits for

family use" and " Orchard fruits and house plants."

PLYMOUTH COUNTY AGRICULTURAL SOCIETY.

Incorporated as the Agricultural Society in the County of Plymouth,
1819, Acts of 1819, chapter 2 ; name changed to Plymouth County
Agricultural Society, in 1870, Acts of 1870, chapter 251.

The society in its first report to the Board in 1853 re-

ported its permanent fund (par value) to be $9,550 ; now
has $35,237.86 invested as a capital stock in real estate,

cash, crockery, tables, etc. Total assets, $35,237.86 : real

estate, $35,000; crockery, tables, etc., $200; cash, $37.86.

Total liabilities, notes, $1,900. Receipts in 1892, $14,991.36 :

bounty, $600; new members, $50; donations, $5,157.90;

other sources, $9,183.46. Expenditures in 1892, $14,953.-

50 : premiums and gratuities paid, $2,971.45 ; current run-

ning expenses, $2,946,89 ; interest, $79.10 ; other expenses,
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$8,956.06. The society offered in premiums $3,722.50,

awarded and paid $2,971.45 in premiums and gratuities,

which went to 26 cities and towns. Four hundred and

twelve dolhirs and fifty cents went to one city outside the

State. Three hundred and tliirty-four persons received pre-

miums and 10 gratuities. Under liead of farms $55 was

awarded and paid ; under farm and pet stock $745 was

awarded and paid ; under field and experimental crops

$47 was awarded and paid ; under farm and garden crops

$194.20 was awarded and paid; under dairy products

$32 was awarded and paid ; under domestic manufact-

ures $165.25 was awarded and paid; under trotting

$1,675 was awarded and paid; under objects other than

agricultural, not specified, $58 was awarded and paid. The

society reports 1,603 members,— 944 males and 659 fe-

males. Three farmers' institutes were held : at East

Bridgewater, February 25, on "The dairy " and "Cultiva-

tion of small fruits;" at Halifax, May 5, on " Sheep

husbandry" and "The work of the Dairy Bureau;" at

Bridgewater, December 20, on " Small fruits for family

use " and " Flowers."

SPENCER FARMERS AND MECHANICS ASSOCIATION.

Incorporated 1888, Acts of 1888, chapter 87.

Originally raised by contribution $4,034.08 : now has

$7,800 invested as a capital stock in real estate, crockery,

tables, etc. Total assets, $7,914.47: real estate, $7,000;

crockery, tables, etc., $800; cash, $114.47. Receipts in

1892, $3,123.62: bounty, $600; new members, $24; other

sources, $2,499.62. Expenditures in 1892, $3,009.15:

premiums and gratuities paid, $1,695.88 ; current running

expenses, $932.27; interest, $81; reduction of debt, $300.

The society offered in premiums $2,159.25, awarded

in premiums and gratuities $1,713, and })aid $1,695.88,

which went to 24 cities and towns, one of which

was outside the State. Two hundred dollars went to parties

outside the State. One hundred and seventy-one persons

received premiums and 22 received gratuities. Under head

of farms $58 was awarded and paid ; under farm and pet stock
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$801.50 was awarded and $791.50 paid; under field and

experimental crops $30 was awarded and paid ; under farm

and garden products $67 was awarded and $65.50 paid;

under dairy products $10 was awarded and paid ; under

domestic manufactures $63.10 was awarded and $59.38 paid
;

under agricultural implements $10 was awarded; under

trotting $480 was awarded and paid ; under ol)jects other

than agricultural, not specified, $200 was awarded and paid.

The society reports 957 members,— 532 males and 425

females. Three farmers' institutes were held : at Oakham,

January 19, on " Milk and its production," and " Potatoes ;

"

at Spencer, February 18, on "The tarift' as it aftects the

farmer" and " Road building and maintenance ;
" at Brook-

field, March 11, on "Taxation," and " Contagious diseases

of animals."

UNION AGRICULTURAL AND HORTICULTURAL
SOCIETY.

Incorporated 1867, Acts of 1867, chapter 110.

Originally raised by contribution $4,447.23 ; now has

),632.89 invested as a capital stock in real estate, crock-

ery, tables, etc. Total assets, $10,659.04: real estate,

$9,000; crockery, ta])les, etc., $1,632.89; cash, $26.20.

Total liabilities, $1,694.20: premiums unpaid, $44.20;

mortgages or like liabilities, $1,650. Receipts in 1892, $4,-

166.52: bounty, $600; new members, $166; d(mations,

$143; other sources, $3,257.52. Expenditures in 1892,

$4,140.32 : premiums and gratuities paid, $1,105.50* ; current

running expenses, $815.40; interest, $6.25; other expenses,

$2,213.17. The society oftered $1,777.55 in premiums,

awarded in premiums and gratuities $1,139.65 and paid

$1,070.75, which went to 23 cities and towns. Eleven dollars

and seventy-five cents went to 3 towns outside the State.

One hundred and eighty-one persons received premiums

and fifty-six gratuities. Under head of farms $5.50 was

awarded and paid; under farm and pet stock $472.25 was
awarded and $434 paid ; under field and experimental crops

$41 was awarded and paid ; under farm and garden products

* Thirty-four dollars and seventy-five cents were for premiums of 1891.
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$41,25 was awarded and |38.37 paid; under dairy products

$10.50 was awarded and $9.75 paid; under domestic

manufactures $84.05 was awarded and $7(3.25 paid ; under

aijricultural implements $15 was awarded and $5 paid;

under olijects other than agricultural, not specified, $1)6.68

was awarded and paid ; under trotting, $349 was awarded

and paid ; under objects other than agricultural, not speci-

fied, $17.70 was awarded and $16.70 paid. The society

reports 1,182 members,— 540 males and 642 females.

Two farmers ' institutes were held at Blandford : January

20, on "Fertilizers;" June 17, on "Fruits for farmers'

use " and " Horses."

WEYMOUTH AGRICULTURAL AND INDUSTRIAL
SOCIETY.

Incorporated 1891, Acts of 1891, chapter 77.

AOiount originally raised by contribution had increased

in 1891 to $10,270; invested as a capital stock in real

estate, crockery, tables, etc. Total assets, $10,383.05

:

real estate, $10,000; crockery, tal)les, etc., $270; cash,

$113.05. Liabilities, a mortgage of $1,500. Receipts in

1892, $4,819.23 : bounty, $600; donations, $103.50; other

sources, $4,115.73. Expenditures in 1892, $5,534.62: pre-

miums paid, $655.10; current running expenses, $3,215.07
;

interest, $164.50; other expenses, $1,500. The society

offered in premiums $888.25, awarded $723.35, and

paid $655.10, which went to 19 cities and towns. Under

head oftarm and pet stock $414.25 was awarded and $376.50

paid ; under field and experimental crops $8 was awarded

and $7 paid ; under farm and garden products $117.25 was

awarded and $99.05 paid; under dairy products $4.50

was awarded and paid ; under domestic manufactures $145.60

was awarded and $133.80 paid; under trotting $515 Avas

awarded and paid; under objects other than agricultural,

not specified, $33.75 was awarded and $32.75 paid. The

society reports 451 members,— 444 males and 7 females.

Three farmers ' institutes were held at South Weymouth

:

February 22, on "Poultry;" September 3, on "Milch

cows;" October 13, on "Farms."
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WORCESTER AGRICULTURAL SOCIETY.

Incorporated 1818, Acts of 1818, chapter 168.

The society in its first report to the Board in 1853 reported

its permanent fund (par vaUie) to be $7,730; now has

$140,000 invested as a capital stock in real estate. Total

assets, $144,744.01: real estate, $140,000; Imnk funds,

$4,544.01 ; crockery, tal)les, etc., $200. Liabilities, a

mortgage of $50,000. Receipts in 1892, $34,966.43: bounty,

$600; bank funds, $146.45; new members, $550; dona-

tions, $100; other sources, $33,569.98. Expenditures in

1892, $29,703.65 : premiums and gratuities paid, $8,610.75
;

current running expenses, $10,088.29 ; interest', $2,118.76 ;

other expenses, $8,887.83. The society offered $9,509 in

premiums, awarded and paid $8,610.75 in premiums and

gratuities, ^vhich went to 93 cities and towns. One thou-

sand seven hundred thirty-two dollars and twenty-five

cents went to 28 cities and towns outside the State. Three

hundred and sixty-seven persons received premiums and 6

gratuities. Under head of farms $129 was awarded and

paid; under farm and pet stock $3,633.75 w^as awarded and

paid ; under field and experimental crops $128* was awarded

and paid; under farm and garden products $918 was

awarded and paid; under dairy products $116 was awarded

and paid; under domestic manufactures $131,75 was

awarded and paid ; under trotting $3,390 was awarded and

paid; under objects other than agricultural, not specified,

$292.25 was awarded and paid. In addition, diplomas were

awarded for certain domestic manufactures, agricultural

implements and other o])jects, strictly agricultural, not

specified. Also medals were awarded for agricultural im-

plements. The society reports 1,930 members,— 1,837

males and 93 females. Three farmers' institutes were held :

at Holden, January 20, on " The cost of a quart of milk ;
"

at Spencer, February 18, on " The tariff as it aftects the

filmier" and "Roads and bridges;" at Grafton, March 25,

on " Farming as a business" and " Sheep husbandry."

* Included in totals for farm and garden products.
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WORCESTER EAST AGRICULTURAL SOCIETY.
Incorporated 1890, Acts of 1890, chapter 41.

Originally raised hy contribution $1,015; now has $3,-

389.05 invested as a capital stock in real estate, cash, bank

funds, crockery, tables, etc. Total assets, $3,389.05 : real

estate, $1,516.99 ; bank funds, $1,500 ; crockery, tables, etc.,

$172.70; cash, $199.36. Receipts in 1892, $4,889.98:

bounty, $459.24; bank funds, $20.20; donations, $464;

other sources, $3,882.54. Expenditures in 1892, $3,698.62 :

premiums and gratuities paid, $970.38 ; current running

expenses, $2,708.44 ; other expenses, $11.80. The society

offered in premiums $1,373,35, awarded in premiums and

gratuities $1,045 and paid $970.38, which w^ent to 15 cities

and towns. One hundred and eighty-one persons received

premiums and gratuities. Under head of farms $17 was

awarded and paid ; under farm and pet stock $492 was

awarded and paid ; under farm and garden products $318.75

was awarded and $304 paid; under dairy products $10 was

awarded and paid; under domestic manufactures $62.25

was awarded and $61 paid; under agricultural implements

$25 was awarded and paid ; under trotting $600 was awarded

and paid ; under objects other than agricultural, not speci-

fied, $65 was awarded and $62 paid. The society reports

610 members,— 422 males and 188 females. Three

farmers' institutes were held : at Sterling, February 9, on

"Equipments in feeding dairy cows ;
" at Boylston, March 16,

on " Small fruits for the farmer's table ;
" at Clinton, Novem-

ber 29, on " Methods of testing milk."

WORCESTER NORTH AGRICULTURAL SOCIETY.

Incorporated as the Fitchburg' Agricultural Society, 1852, Acts of
1852, chapter 79 ; name changed to Worcester North Agricult-

ural Society, 1853, Acts of 1853, chapter 359.

Originally raised by contribution $2,128; now has $4,-

187.31 invested as a capital stock in real estate, fixtures and

cash. Total assets, $4,187.31 : real estate, $2,500 ; crock-

ery, tables, etc., $300; cash, $1,387.31. Receipts in 1892,

$4,088.72: bounty, $600; l)ank funds, $60.60; new mem-

bers, $31; donations, $150.50; other sources, $3,246.62.
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Expenditures in 1892, $4,556.03 : premiums and irratuities

paid, $1,011.67 ; current running expenses, $3,544.36. The

society offered $1,174.17 in premiums, and awarded and

paid $1,011.67, which went to 13 cities and towns.

Under head of farms $40 was awarded and $33 paid

;

under farm and pet stock $542.75 w^as awarded and

$426.25 paid; under farm and garden products $295.02

was awarded and $254.52 paid; under dairy products $7.50

was awarded and $5.75 paid; under domestic manufactures

$48.90 was awarded and paid ; under agricultural implements

$16 was awarded and paid ; under objects other than agricult-

ural, not specified, $100 was awarded and paid ; under field

sports $1,095 was awarded and paid; under trotting $520

was awarded and paid ; under objects other than agricultural,

not specified, $127.25 was awarded and paid. The society

reports 776 members, — 722 males and 54 females. Four

farmers' institutes were held : at Leominster, January 6,

on "Small fruits for family use;" at Ashburnham, Janu-

ary 28, on " Poultry for profit" and " Fruit plantations of

California and the far West ;
" at Ashby, March 9, on *' Fruit

plantations of California and the far West" and "Small

fruits for the market ;
" at Westminster, March 22, on "Milk

and its production."

WORCESTER NORTHWEST AGRICULTURAL AND
MECHANICAL SOCIETY.

Incorporated. 1867, Acts of 1867, chapter 117.

Originally raised by contribution $3,400 ; now has

$10,642.25 invested as a capital stock in real estate,

cash, crockery, tables, etc. Total assets, $10,642.25 :

real estate, $10,000; crockery, tal)les, etc., $400; cash,

$242.25. Receipts in 1892, $3,944.20: bounty, $600; new
members, $97.50; other sources, $3,246.70. Expendi-

tures in 1892, $3,589.17: premiums paid, $1,702.76; cur-

rent running expenses, $1,857,34; interest, $29.07. The

society offered $2,510.50 in premiums, awarded $1,750.15

and paid $1,702.76, which went to 25 cities and towns.

Seventy-five dollars went to one town outside the State.

One hundred and seventy-eight persons received premiums.
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Under head of farms $26 was awarded and paid ; under farm

andj)et stock $648.25 was awarded and $628.57 paid ; under

farm and garden products $172.50 was awarded and $164.67

paid; under dairy products $17 was awarded and $16.33

paid ; under domestic manufactures $36.40 was awarded and

$32.02 paid; under agricultural implements $0.50 was

awarded and $0.33 paid ; under trotting $662.50 was

awarded and paid ; under objects other than agricultural,

not specified, $187 was awarded and $172.34 paid. The

society reports 903 members,— 609 males and 294 females.

Three farmers' institutes were held: at Athol, January 29,

on " The farmer as a citizen " and " How to make farming

profitable ;
" at North Orange, February 12, on " Taxation"

and " Dairying ;
" at Athol, February 19, on " Apples " and

"Small fruits."

WORCESTER SOUTH AGRICULTURAL SOCIETY.

Incorporated 1855, Acts of 1855, chapter 278.

Originally raised by contril)ution $3,127.40; now has

$8,500 invested as a capital stock in real estate, crockery,

tables, etc. Total assets, $8,623.04: real estate, $8,000;

crockery, tables, etc., $500 ; cash, $123.04. Total liabilities,

$1,077.10: premiums unpaid, $77.10; mortgages or like

liabilities, $1,000. Receipts in 1892, $3,932.12: bounty,

$600; new members, $68 ; other sources, $3,264.12. Ex-

penditures in 1892, $3,689.37 : premiums and gratuities

paid, $1,656; current running expenses, $1,441.76; in-

terest, $90; other expenses, $501.61. The society offered

$2,070.25 in premiums, awarded $1,656 in premiums and

gratuities and paid $1,578.90, which went to 27 cities and

towns. One hundred and twenty-five dollars went to one

town outside the State. One hundred and twenty-one

persons received premiums and 65 gratuities. Under head

of farms $74 was awarded and paid ; under farm and pet

stock $1,283.50 was awarded and $1,248 paid; under field

and experimental crops $24.50 was awarded and $21.50 paid
;

under farm and garden products $93.95 was awarded and

$79.70 paid; under dairy products $33 was awarded and

$29 paid ; under domestic manufactures $96.50 was awarded
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and $86 paid ; under agricultural implements $6 was

awarded and $3 paid ; under objects strictly agricultural, not

specified, $50 was awarded and paid ; under trotting $575

was awarded and paid. The society reports 1,779 members,

— 891 males and 888 females. Three farmers'- institutes

were held : at Southbridge, January 28, on "Abandoned

farms " and " The work of the Weather Bureau ;
" at Brook-

field, March 11, on " Single taxation, or the Henry George

theory" and "Contagious diseases of animals ;

" at Stur-

bridge, December 16, on "Bringing up the farm," "The
sheep industry "and "The use of liquid manure."

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, $13,732.09 : real estate, $12,600 ;

bills due, $47.75; crockery, tables, etc., $1,000; cash,

$84.34. Total liabilities, note, $1,000. Receipts in 1892,

$4,537.67: bounty, $600; new members, $155; other

sources, $3,782.67. Expenditures in 1892, $4,537.67:

premiums and gratuities paid, $1,261.13; current running

expenses, $3,276.54. The society offered $1,645.50 in pre-

miums, awarded $1,293.20 in premiums and gratuities and

paid $1,261.13, which went to 28 cities and towns. One
hundred and thirty-eight persons received premiums and

43 gratuities. Under head of farms $35 was awarded and

paid; under farm and pet stock $538.50 was awarded and

$522.50 paid; under field and experimental crops $35 was

awarded and $34.35 paid; under farm and garden products

$51.75 was awarded and $46.88 paid; under dairy products

$11 was awarded and paid; under domestic manufactures

$38.25 was awarded and $35.85 paid; under agricultural

implements $3 was awaVded and paid ; under trotting $519

was awarded and paid ; under objects other than agricult-

ural, not specified, $61.70 was awarded and $53.55

paid. The society reports 554 members,— 505 males and
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49 females. Three farmers' institutes were held at Barre :

January 15, on "Mixed rations for feeding milch cows'*

and "Agriculture past and present, and the duties of the

farmer ;" January 29, on " Pioneer farmers of the past and

present and pioneer farmers of the future " and " Lights

and shadows of the farmer's life ;
" February 19, on " How

to win success " and '
' The old New England farmer and the

young American agriculturist."

Summary.

1891. 1892.

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 do-
mestic manufactures, .

Amount awarded under head of mis-
cellaneous, .

Amount awarded under head of trot-

ting, ....
Number of persons receiving pre-
miums, .....

Number of persons receiving gratui
ties,

Total male membership of the societies

Total female membership of the socie

ties,

Total membership of the societies.

Number of farmers' institutes held,

*38

$742,558 26

776,831 26
116,190 39
208,292 30
191,167 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

$757,407 44
838,379 45
118,046 24
222,737 17

202,739 21
21,352 49
79,854 89
78,787 46

59,386 04

59,265 84
1,428 00

21,776 95

1,460 00

12,764 91

616 80

3,833 06

3,539 71

20,548 25

7,265

1,746

24,365

7,372
31,747

132

* Two held no fair in 1891. t Three held no fair in 1892.
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ANNUAL MEETI:RG.

The Board met at the office of the secretary, in Boston,

on Tuesday, Jan. 31, 1893, at 12 o'clock, it being the Tues-

day preceding the first Wednesday in February. In absence

of the Governor, Hon. J. S. Geinnell was elected presi-

dent j9ro tern.

Present : Messrs. Alger, Appleton, Bancroft, Bird, Bow-
ker, Bucklin, Bursley, Clapp, Clemence, Cook, Cruick-

shanks, Cushman, Fowler, Goodell, Grinnell, Hartshorn,

Harwood, Hersey, Holbrook, Horton, Kilbourn, Kimball,

Mills, Newhall, Pratt, Rawson, Reed, Richards, Rowley,

G. C, Rowley, J. H., Russell, Sargent, Shaler, Shaw,

Taylor, Varnum, Ware, Ward, Warren, West and Wood.

The records of the meetings of the executive committee

acting for the Board were read and approved, and their ac-

tion adopted as the action of the Board.

A committee of three, to examine and report upon the cre-

dentials of newly elected members, was appointed by the

Chair : Messrs. Bird, Varnum and Alger.

Adjourned to 2 p.m.

Board called to order by Mr. Grinnell, at 2 p.m.

Mr. Hartshorn called attention to the fact that a fine pic-

ture of the late Charles L. Flint, the first secretary of the

Board, and who served in that capacity for many years, had

been presented to the Board by his son, Charles L. Flint

;

and moved that the thanks of the Board be presented to the

donor for his very acceptable and valuable gift, which mo-

tion was unanimously adopted.
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Voted, That the executive committee be instructed to

secure if possil)le a suital)le portrait of the second secretary

of the Board, Hon. John E, Russell, that it may be hung

upon the walls of the office of the Board,

The report of the committee appointed at the last annual

meeting to take into consideration any changes that should

l)e made in relation to the holding of fairs, and the advis-

al)ility of trotting in connection with them, was read by the

chairman, Mr. Rawson, and the following recommendations

were adopted :
—

Voted, That the relations of the Board of Agriculture to

the chartered agricultural societies of the State should be

chiefl}^ advisory, and beyond that, the Board should not seek

to control the details of their management, except so far as

they relate to the expenditure of the State bounty of six

hundred dollars ; l)ut in the disbursement of that bounty this

Board, as representing the State, should, from time to time,

designate the objects for which it can be used, under the

statute, prescribing certain rules and regulations as to its use,

which each society should be required to follow in order to

more fully carry out the real intention of the act, and to bet-

ter promote the cause of agriculture throughout the State.

Voted, That in awarding premiums, especially on live

stock, vegetables and fruits, there shall be established by

this Board a scale of points, which shall l)e adopted by all

the societies, so that there shall be a uniform standard

throughout the State.

Voted, That in awarding prizes for l)utter and cheese, field

crops and experiments, a written statement shall accompany

each entry, setting forth how the butter or cheese was made,

the crop raised, or the experiment conducted ; in short, giv-

ing a brief history in relation to the matter.

Voted, That in the judging of all live stock, fruit and veg-

etables, each society shall employ an expert, or experts, un-

less excused by the executive committee of the Board. These

expert judges shall be instructed to appoint a time for lis-

tening to ajjpeals, and to give their reasons for the decisions

at which they have arrived, if called for ; but their decisions

shall be final.
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Voted, That a separate account of the State bounty shall

be kept, which shall set forth, on one side, the money re-

ceived from the State, and on the other side, the money paid

out, and for what object, and to whom paid in the live stock

classes ; and a transcript of this account shall be furnished

to the secretary of this Board on or before the first of

December of each year.

The report of the Dairy Bureau was presented in print,

accepted and adopted by the Board, and will be found

printed in this volume.

The secretary made report on the societies failing to com-

ply with the laws of the State and the regulations of the

Board, which report was deferred to the chairman of the ex-

ecutive committee, with instructions to report recommenda-

tions of action.

The chairman reported that the secretary be instructed

to notify the several societies that these delinquencies are

excused, but that compliance with all laws and regulations

will be insisted upon in the future.

The following resolve was offered by Mr. Appleton,

and referred to a special committee, consisting of Messrs.

Appleton, Hartshorn and Shaw, with instructions to report

at the next public winter meeting :
—

Resolved, That the value of agricultural fairs, as promotive of

improvement in the State's agriculture, depends upon the quality

of the products of our farms exhibited at them.

Resolved, That, in the opinion of this Board, it would promote

the cause of agriculture in Massachusetts to have exhibits of

herds of selected milch and butter cattle, and of selected specimens

of other live stock suited to use on Massachusetts soil, and of other

similarly selected products of the farm, made trieunially under

such supen'isiou as shall guarantee a high quality of such exhibits.

Resolved, That we recommend to the Legislature of Massachu-

setts to authorize such a plan of exhibit, under the auspices of

suitable and responsible organizations, in some convenient loca-

tion, where suitable shelter to persons and exhibits shall be pro-

vided, and that the State guarantee against loss in such work to

the extent of $10,000 for each triennial exhibition.
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Resolved, That three classes of certificates of merit be awarded

to exliibitors, instead of cash prizes at such exliibitions ; and that

suitable casli payment be made for each animal, and for collections

of farm products, that are secured for exhibition.

At 4.45 o'clock the Board adjourned to 9.30 o'clock,

Wednesday.

SECOND DAY.

The Board met at 9.30 A.:\r., Mr. Grinnell in the chair.

Present : His Honor Roger Wolcott, Messrs. Alger, Ap-

pleton, Bancroft, Bird, Bowker, Bucklin, Bursley, Clapp,

Clemence, Cook, Cruickshanks, Cushnian, Damon, Fowler,

French, Goodell, Grinnell, Hartshorn, Harwood, Hersey,

Holbrook, Horton, Kilhourn, Kimball, Mills, Xewhall, Pratt,

Rawson, Reed, Richards, Rowley, G. C, Rowley, J. H.,

Russell, Sargent, Shaler, Shaw, Taylor, Varnum, Ware,

Ward, Warren, West and Wood.

Voted, That the secretary be instructed to notify each

agricultural society receiving the State bounty, as soon as

he can conveniently do so, of any vote or votes passed by

this Board at this meeting relatinir tt) said societies.o

The comnnttee on credentials of newly elected niend)ers

reported the folloAving :
—

At large, appointed by the Governor, —
James S. Guinnell of Greenfield.

Elected by the societies, —
Bay State, J. D. W. French of Andover.

Bristol County, N. W. Shaw of North Raynham.

Deerfield Valley, Chas. E. Ward of Buckland.

Essex, Francis II. ArrLETox of Peabody.

Highland, IT. A. Barton, Jr., of Dalton.

Hillside, Wm. Bancroft of Chesterfield.

Middlesex South, Isaac Damon of Wayland.

Nantucket, Wm. W. McIntosu of Nantucket.

Plymoutli, AuciUSTUs Pratt of North Middleboi'ough.

Worcester, C. L. Hartshorn of Worcester.

Worcester North, Geo. Cruickshanks of Fitchburg.

Worcester County West, E. A. IIarwoou of North Brookfield.

Which report was accepted.
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Voted, On motion of Mr. Eichards, that the executive

committee be instructed to investigate the standing of the

Bay State Agricultural Society and other societies, and

report at the next pu])Iic winter meeting, and that the com-

mittee be authorized and instructed to take proper means to

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

The following committees of three were appointed :
—

On assignment of delegates : Messrs. Hartshorn, Kilbourn

and Cook.

On place of holding the public winter meeting : Messrs.

Wood, Newhall and French.

On change of time for holding fairs : Messrs. Bancroft,

Fowler and Ward.

On essays for the next annual meeting : Messrs. Bowker,

Eawson and West.

To nominate members of the executive committee : Messrs.

Pratt, Cruickshanks and Clemence.

To nominate members of the examinino; committee of the

Agricultural College : Messrs. Appleton, Hartshorn and

Shaw.

The re})ort of the gypsy moth committee was read by the

secretary, accepted and adopted, and the request of the

committee for appropriation for next year's work was

approved. The report will be found printed in this volume.

Voted, On recommendation of the gypsy moth committee,

that hereafter the committee consist of five members.

Voted, That the Chair appoint a committee to nominate

mem])ers of the gypsy moth committee. Messrs. Newhall,

Hartshorn and Clemence were appointed.

The report of the examining committee of the Agricultural

College was read l)y the chairman, Mr. Chas. A. Mills, and

was by vote of the Board accepted, and adopted as the

report of the Board of Agriculture to the Legislature. The

report will be found printed in this volume.

The secretary made report of the work of the past year

under the law for coUectino- and circulatino- information on
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abandoned and partially aljandoned farms. The report was

accepted and adopted, and the request for an appropriation

of $1,000 for the continuation of the work was approved.

Voted, That the secretary and the committee on legisla-

tion petition the Legislature for a law regulating the sale of

commercial feed-stuffs, in accordance with a law proposed by

the committee of the Board of Control of the State Agricult-

ural Experiment Station.

At 12.30 the Board adjourned to 2 p.m.

The Board was called to order at 2 p.m., Mr. Grinnell

in the chair.

Mr. Bancroft, for the committee on change of time for

holding fairs, reported that the changes asked for by the

Martha's Vineyard, Attleborough, Middlesex North and

Middlesex South l)e authorized, and that the Essex Society

be allowed to choose between the week preceding and the

week following the week on which the Amesbury and Salis-

bury Society holds its fair, and that the executive committee

bo instructed to ratify, in the name of the Board, the choice

thus made.

Voted, To accept and adopt the report of the committee,

and authorize the changes recommended, and to empower

the executive committee to decide the case of the Essex

Society.

The secretary read an abstract of the reports of delegates

to fairs, which reports were acce})ted.

The connnittce on place for holding the pu1)lic winter

meeting reported, l)y its chairman, that the meeting should

be held at Great Barrington. The report was accepted, and

the Board voted to hold the next public winter meeting at

Great Barring-ton.o

A committee of arrangements for the public winter meet-

ing was a})})ointed : the secretary and Messrs. J. H. Row-

lev, Barton, G. C. Rowlev, Bancroft and Mills.
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Mr. Appleton, for the committee to nominate members of

the examinino^ committee of the Aijricultural Colleije, re-

ported the nomination of Messrs. George Cruickslianks and

E. A. Harwood, who were elected.

Mr. Pratt, for the committee to report names for execu-

tive committee, reported the names of Messrs. Wood, Her-

sey. Hartshorn, Rawson and Varnum, who were elected.

Voted, That Messrs. Wood, Hartshorn, Appleton and the

secretary be the committee on legislation for the ensuing

year.

Mr. Hartshorn, for the committee on assignment of dele-

gates, reported the following :
—

Amesbury and Salisbury' (Agricultural and

Horticultural), .....
Attleborough (Agricultural Associatiou)

,

Barnstable County,....
Berkshire, .....
Blackstone Valley, ....
Bristol County, ....
Deerfield Valley, ....
Eastern Hampden, ....
Essex, ......
Franklin County, ....
Hampden, .....
Hampshire, .....
Hampshire, Franklin and Hampden,

Highland, .....
Hillside,......
Hiugham (Agricultural and Horticultural)

,

Hoosac Valley, ....
Housatonic, .....
Marshfield (Agricultural and Horticultural),

Martha's Vineyard,....
Massachusetts Horticultural, .

Middlesex, .....
Middlesex North, ....
Middlesex South, ....
Nantucket, .....
Oxford, ..>,..

W. W. Rawson.

Wm. Bancroft.

E. A. Harwood.
F. W. Sargent.

A. J. Bucklin.

L. S. Richards.

Augustus Pratt.

Q. L. Reed.

N. S. Shaler.

J. Bursley.

J. H. Rowley.

E. ^yARREN.

C. A. Mills.

Isaac Alger.

E. W. Wood.
W. A. KiLBOURN.

W. H. BOWKER.

C. F. Fowler.

L. W. West.

G. C. Rowley.

G. Cruickshanks.

E. CUSHMAN.

E. C. Clapp.

N. W. Shaw.

C. L. Hartshorn.

Isaac Damon.
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Plymouth County, . . . . . J. C. Newhall.
Spencer (Farmers' and Mechanics' Asso.), C. E. Ward.
Union (Agricultural and Horticultural), . J. E. Kimball.

Weymouth (Agricultural and Industrial) , E. Hersey.

Worcester, .....
Worcester East, ....
Worcester North, ....
Worcester North-west,

Worcester South, ....
Worcester County West, .

Report accepted and adopted.

H. A. Barton, Jr.

Wm. W. McIntosh.

H. A. CooK.

G. L. Clemence.

Wm. Holbrook.

r. H. Appleton.

On motion of Mr. Appleton, Resolved, That the State

Board of Agriculture approves the eflbrts of the Massachu-

setts Horticultural Society, and other societies and persons,

to obtain effective and judicious legislation in aid of the sup-

pression of the tent caterpillars, tussock moth, canker worm
and other insect pests.

Dr. J. B. Lindsey, associate chemist at the State Agricult-

ural Experiment Station, read an essay on the "Work of

the German Experiment Stations," which was accepted, and

will be found printed in this volume.

At 4.45 the Board adjourned to 9.30 o'clock, Thursday.

THIRD DAY.

The Board met at 9.30 a.m., Mr. Grinnell in the chair.

Present : Messrs. Alger, Appleton, Bancroft, Bowker,

Bucklin, Bursley, Clap}), Clemence, Cook, Cruickshanks,

Cushman, Damon, Fowler, French, Grinnell, Hartshorn,

Harwood, Hersey, Holbrook, Ilorton, Kilbourn, Kim])all,

Mills, Newhall, Pratt, Rawson, Reed, Richards, Rowley,

G. C, Rowley, J. H., Russell, Sargent, Shaw, Taylor,

Varnum, Ward, Warren, West, and AVood.

Mr. Ward, of the Deerfield Valley Agricultural Society,

presented the request of his society for a change in the rule
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of the Board which requires the premiums awarded to be des-

ignated by colors, first blue, second red and third white, so

that it may be first red, second white and third lilue.

Voted, That the request be referred to the executive com-

mittee, with instructions to consider it, and report recom-

mendations to the next annual meeting.

Voted, That the election of secretary and other officers be

assigned to 2 o'clock.

Mr. J. E. Kimball read an essay on " The Relation of

Public Schools to Agriculture," which was accepted, and will

be found printed in this volume.

Mr. Q. L. Reed read an essay on "The Benefits Resulting

from Agricultural Societies," which was accepted, and will

be found printed in this volume.

Voted, On motion of Mr. Bancroft, that the thanks of the

Board 1)e transmitted l)y the secretary to the Massachusetts

Agricultural College Alumni Club of Massachusetts for the

handsome entertainment accorded to the Board last evening.

Mr. L. S. Richards read an essay on "Going West,"

which was accepted, and will be found printed in this

volume.

The secretary presented a communication from the chair-

man of committee on Good Roads Congress, asking election

of a member for advisory council, and for the appointment

of two deleo-ates to Good Roads Congress at Chicasro in Octo-

ber next.

Voted, That the Board accept the invitation, and em-

power the secretary and chairman of the executive commit-

tee to appoint a member for the council and the two dele-

gates.

Voted, That the matter of transportation of milk by rail

be referred to the committee on legislation, with instructions

to consider the matter of leoislation controllino- the freiijht

charges of the railroads, and, if in their judgment it is proper

and necessary, to favor such legislation.
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Voted, On motion of Mr. Bowker, that the secretary of

this Board be instructed to notify the secretaries of the dif-

ferent agricultural societies of the State that it will be per-

missible for the societies 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 this Board will

supply on request ; and it is recommended that the societies,

so far as they are able, try this plan with some or all of the

classes to which the State bounty is applicable.

Voted, On motion of Mr. Appleton, that the secretary ))e

directed to prepare suitable distinguishing badges to be

worn by members of the Board while on duty as members of

the Board of Apiculture.o

At 12.30 the Board adjourned to 2 p.m.

The Board was called to order at 2 p.m., Mr. Grinnell
in the chair.

The special assignments were called up, and Wm. R. Ses-

sions was re-elected secretary.

Mr. Newhall, for the committee to nominate members of

the gypsy moth committee, reported the names of Messrs.

Shaler, Appleton, Wood, Bowker and the secretary.

The election of the gypsy moth committee being in order,

a l)allot was call(>d for, and resulted in the choice of Messrs.

Sessions, Shaler, Appleton, Wood and Bowker.

Voted, On motion of Mr. Appleton, that the executive

committee be instructed to take under consideration the

present law as to the appropriation and use of the State

bounty, and consider Avhat legislation, or change of the

Board's rules, is necessary to permit the use of a portion

thereof for institute and other educational work ; and that

this work, combined with its use for premiums, may become

the basis of the allotment of ])ounty ; this in no way to inter-

fere with the lectures of this Board as now prescribed.
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Voted, On motion of Mr. Bowker, that the Chair appoint

a committee of three, to codify the rules and regulations of

the Board and all existing by-laws, to prepare such further

by-laws as may seem necessary, to recommend the appoint-

ment of certain standing committees for the performance of

certain specified work, and to report at the next public

winter meeting of the Board. The Chair appointed Messrs.

Bowker, French and Appleton as the committee.

The committee on essays for the next annual meeting re-

ported, by its chairman, Wm. H. Bowker, as follows :
—

Essays,

The Restoration of Exhausted Farms by Practi-

cal Methods, Elbridge Cushman.
Tobacco Culture, C. F. Fowler.
Sheep on Our Western Hills, .... Wm. Bancroft.

Cranberry Culture, Edmund Hersey.

Report accepted and adopted.

Voted, That the executive committee make a list of suit-

able men to perform the duty of experts in the different

classes in w^hich the Board requires experts, and that such

list be kept for the information of societies.

Voted, That any unfinished business or any new business

that may arise before the next annual meeting be left in the

hands of the executive committee, with full power to act for

the Board.

A vote of thanks was unanimously tendered the chairman,

Mr. Grinnell, for the able and indulgent manner in which iie

had discharged his duty as presiding ofiicer.

Voted, That when the Board adjourn it be to the first

evening of the public winter meeting at Great Barrington, in

December next.

The minutes of the meeting were read and approved.

Adjourned.
WILLIAM R. SESSIONS,

Secretary.
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AGRICULTURAL EXHIBITIONS, 1893.

Amesbuky and Salisbury at Ameshury, September 26, 27 and 28.

Attleborough at North Attleborough, October 3, 4 and 5.

Bay State (holds no fair this year).

Barnstable County at Barnstable, September 12, 13 and 14.

Berkshire at Pittsfield, September 12 and 13.

Blackstone Valley at Uxbridge, September 26 and 27.

Bristol County at ToAinton, September 27, 28 and 29".

Deerfield Valley at Charlemont, September 14 and 15.

Eastern Hampden at Palmer, September 19 and 20.

Essex at Haverhill, September 19, 20 and 21.

Franklin County at Greenfield, September 21 and 22.

Hampden at Westfield, September 21 and 22.

Hampshire at Amherst, September 26 and 27.

Hampshire, Franklin and Hampden at Northam.pto7i, September 19

and 20.

Highland at Middlefield, September 6 and 7.

Hillside at Cammington, September 26 and 27.

HiNGHAM at Hingham, September 26 and 27.

HoosAC A^ALLEY at North Adams, September 19, 20 and 21.

Housatonic at Great Barrington, Seiitember 27, 28 and 29.

Marshfield at Marshfield, September 13, 14 and 15.

INIartha's Vineyard at West Tisbury, September 19 and 20.

Massachusetts (holds no annual fair).

Massachusetts Horticultural at Boston, October 3, 4 and 5.

Middlesex at Medford, September 19 and 20.

Middlesex North at Loivcll, September 14, 15 and 16.

IMiDDLESEX South at Framingham, Se2)tember 12 and 13.

Nantucket at Nantucket, September 6 and 7.

Oxford at Oxford, September 19 and 20,

Plymouth County at Bridgeivatcr, September 20, 21 and 22.

Spencer at Spencer, September 21 and 22.

Union at Bkmdford, September 13, 14 and 15.

"Weymouth at South Weymouth, Soi)tember 28, 29 and 30.

Worcester at Worcester, Septembc^r 5, 6, 7 and 8.

Worcester East at Lancaster, Sejjtember 14 and 15.

Worcester North at Fitchburg, September 19 and 26.

Worcester North-west at Athol, October 3 and 4.

Worcester South at Stnrbridge, Septeml)er 14 and 15.

Worcester County West at Barre, September 28 and 29.



Ko. 4.] AGEICULTURAL COLLEGE. 3G^

Heport to the Legislature of the State Board

OF Agkicultuiie, acting as Overseers

OF the Massachusetts Agricult-

ural College.

[P. S., chap. 20, sect. 5, adopted by the Board Feb. 1, 1893.]

The power and usefulness of the Massachusetts Agricult-

ural College and experiment stations are more and more im-

pressed upon the members of the visiting committee of the

Board of Overseers. The work of the past is secure, of the

present is efficient ; towards the future we look w^ith assur-

ances of increased usefulness and })rosperity. Agricultural

colleges and experiment stations in the United States are

exerting, it is claimed, the most powerful concerted educa-

tional force in the world. Ha})pily, farmers themselves are

recognizing their worth ; here, in increasing numbers, they

are sending their sons for instruction ; more and more are

they realizing that from these centres of investigation con-

clusions are beinc; arrived at that are essential to the hiohest

success of the husbandman. To hold the Massachusetts

Ao;ricultural College in the fore front of similar institu-

tions demands increased generosity from the State, un-

tiring effort and devotion on the part of all interested in

her welfare. The college is proud of her mother ; she looks

forward to a glorious future with assured confidence, because

she is a child of the State of jNIassachusetts ; she turns to

this mother for assistance and support, knowing that in

all her grand history Massachusetts has never turned a



364 BOARD OF AGRICULTURE. [Pub. Doc.

deaf ear to the needs of her schools and colleges. Grateful

for-past generosity, she hesitates not to ask even more in the

future. We say the college is proud of her mother ; equally

true, the mother has reason to be proud of this child, and

constantly watchful and solicitous for her welfare. Unsur-

passed for beauty of location, the pur})oses and aims of this

college call forth her deepest affection, devoted as she is to

the "work of niakino- as^riculture even more noble, because

of the increased intelligence of the farmer. AVatchful,

knowing, if Massachusetts agriculture is to hold its place

in the fierce struggle of competition, it must be manned by

the educated mind and trained skill of her farmer citizens

;

solicitous, since the farmer has shaken off the dust of seclu-

sion, is soundino; his voice and demandino- a hearing ill the

councils of both State and nation ; remembering that his

voice can be safely heard and followed, not alone because

the farmer speaks, but better because the farmer speaks

wisely. Among all her sons the State has no surer promise

of the future patriotic, manly, useful citizen than from these

farmers' boys, gathered at the Agricultural College.

The work of the college and experiment stations seems

increasingly useful and dignified when we remember its

threefold nature : first, the instruction of those conmiitted

to their care ; second, practical and scientific results that

are being reached by experiments ; third, the object lesson

furnished in the various departments.

To pass an intelligent judgment upon work being done in

class rooms, to measure accurately efficiency of instruction,

faithfulness in study and habits of application, require close-

ness of touch with the internal workinj^s of the colleoe, that

which your committee has not been able to secure. "\Vc have

attended recitations from time to time, and have thus been

assured, by personal inspection, that earnest, faithful work is

being done by both instructors and students. Your com-

mittee heard the essays and oral examination of the senior

class in agriculture, as usual.

The Grinnell prizes were awarded : first, to Henry Martin

Thomson of Monterey ; second, to Henry Beimctt Emerson

of Gloucester.
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These exercises are worthy of couimeiuhition ; it is not

to detract from their excellence when we sua^gest that the

aim should be to develop greater facility and readiness in

powers of expression through the entire course of training.

Our times demand men that not only have accumulated

knowledge and powers of thought, but who can also forci])ly

and readilv ffive utterance to such knowledoe by voice and

pen.

Your committee hail with satisfaction the introduction of

the new and shorter course of instruction recently adopted

l)y the board of trustees. This will admit of better chissiti-

cation, and will secure the attendance of many not al)le to

avail themselves of the loni>:er course.

A cursory examination of the experiment stations assures

us of the patient and thorough work being there done ; the

bulletins issued during the vear for o-eneral distril)ution

conhrm this estimate. We call particular attention to the

facts brought out in Bulletin No. 45, from the State Experi-

ment Station, entitled "Fodder Articles and Fodder

Supplies." Conclusive proof is here given of the wisdom

of proposed legislation with reference to legal inspection of

waste feed products ottered for sale in the State. The
station is especially fortunate in having as its director one

who stood foremost in advocatino; and briniiino: about leo:al

restrictions with reference to the inspection and sale of com-

mercial fertilizers, and who is now barino; his arm to brino;

about this second reformation for the farmer's Ijenefit.

We learn with satisfaction that the experiment depart-

ments are more and more addressed by letters from citizens

in the State, seeking information on a great variety of

subjects in which the practical ftirmer is interested. If such

questions and answers could be made pu])lic through the

press, your committee feel that much useful information

would thus have a wider distribution.

We have elsewhere indicated that one function of the

college is the object lesson. The ideal should be striven for

in every department, not alone for its influence upon the

young men in course of training, but as a stimulus and

incentive to every citizen of the State who will visit these
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grounds and Iniildings, and so come in touch with an object

les^n in the various departments, which shoukl be worthy

of imitation in successful agriculture. By word and pen

arouse a desire to make such visits ; thus educate our

farmers to feel that the Agricultural College is the Mecca

to which one pilgrimage at least must be made. The

more perfect the object lesson, the more enthusiasm will

be aroused.

If important conclusions are reached at the experiment

stations, the farm and horticultural departments ser^e their

greatest usefulness by putting these same conclusions into

practice, sim})lifying methods to the understanding and

wants of the practical working farmer. If this be true,

then the primary and leading purpose of the horticultural

department should be the culture and exhibit of the widest

possible range of plants, vegetables and fruits, from wdiich

the Massachusetts producer can obtain a livelihood.

We note with satisfaction the completion of the Durfee

plant house, the grapery and the tool house during the past

year; beauty and utility are thus happily brought into

effect. With these increased facilities we urge that a

department affording such valuable instruction and informa-

tion in one of the most remunerative branches of Massachu-

setts farming be no longer restricted in its development to a

self-sustaining basis. By all means let the business side be

kept in view ; by no means let it be the controlling purpose.

The repeated and urgent requests of the efficient and

enthusiastic head of this department shoukl be answered

favoral)ly.

The management and cultivation of the lands of the farm

seem admira])le and to well meet the hi<2:h standard we have

suggested. Thirty-five acres of corn in one plot is an unu-

sual sight in New England,— this, too, ui)on lands l)ut re-

cently an unproductive swamp. The amounts and kinds of

fertilizers used, the variety of seed, the manner of cultivation,

the com})arative value of the harvested product, whether as

silage or husked corn and stover, are all subjects of live in-

terest. The general result that sixty dollars' worth of food

was here obtained with thirty dollars' worth of effort, and
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this, too, upon lands so recently worthless, is surely en-

courao-inof to the srrowino; of corn in Massachusetts. Could

every acre devoted to the corn crop in Massachusetts be

made, by more intelligent methods, to show equal returns,

it would give to our farmers a larger annual sum than the

entire yearly expense of maintaining the Agricultural Col-

lege.

While the lands and crops of the college farm afford satis-

faction, the stock barn in no sense meets present require-

ments. Its early abandonment seems an absolute necessity;

in many essential particulars we should be unwilling

to commend it as having any value as an object lesson.

Stabling cattle over a basement where their excrements are

deposited no lono-er commends itself to our most intellio-ent

stockmen ; storing fodder in lofts above cattle is of question-

able utility. We are informed that the sanitary conditions of

this barn are such that two 1)reeds of cattle (Jerseys and

Guernseys) have become extinct. We are convinced that

from every point of view money for the erection of a stock

barn, complete in its appointments, healthful in its sanitary

arrangements, centrally located with reference to gathering

the crops of the farm, should be asked of the State without

delay. A desirable adjunct to this barn would be a dairy

room, equipped with modern implements for creaming milk

and manufiicturing butter. At one of our visits to the col-

lege in May last we found the Dairy Bureau conducting a

dairy school in the presence of the senior class. This exer-

cise seemed to us so useful that the question arises whether

the milk produced ui)on the farm should not be manufactured

there by the most skilled methods, thus affording a daily ob-

ject lesson in this important industry.

In the near future we hope to see a well-arranged poultry

house on the farm, with the leadino; varieties of fowls. An
industry representing an annual income of over two million

dollars deserves recognition.

The past growth of the college has been as rapid as is con-

sistent with normal development ; its future is full of hope.

The lines of its usefulness, viz., instruction, investigation,

the object lesson, we have indicated ; the harmonious de-
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velopment of each of these lines means a sure and permanent

hold upon a constantly increasing constituency.

Respectfully submitted,

CHAS. A. MILLS.
A. C. VARNUM.
W. A. KILBOURN.
GEORGE CRUICKSHANKS.
WM. HOLBROOK.
GEO. L. CLEMENCE.
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THE AGEICULTUEAL EXPEEIMENT STATIONS OF
GEEMANY.

BY DR. J. B. LINDSEY OF AMHERST.

It is my purpose to ask your attention (I.) to some general
information relative to tiie German experiment stations, and
(II.) to a consideration of some of the work in which the
stations are now engaged, and to the methods employed in
its execution.

I.

Gen:eral Ixformation."^

The stations of the German empire may be divided into
two classes

: first, those belonging to what is known as the
Union of Agricultural Experiment Stations of Germany;
and second, those outside the union. Many of the stations
withm the union are largely engaged in control work, some
do only control work, while others are investigating special
problems in plant and animal nutrition, plant disease, soil
physics, etc. The Union of stations was estal)lished in
1888, and had for its ol)ject the furthering of the mutual
interests of the stations, both in scientific and practical
ways, and especially in enabling them to secure uniformity
m methods of analysis and inspection of fertilizers, fod-
ders, seeds and other important agricultural materials. The
methods now in use for control and inspection work are
very similar to those employed by the American Association
of Agricultural Chemists of the United States.
The stations outside the Union are more generally in con-

nection with the German universities, and "are officered by

.Ph.S? r"v 'f °f '^' ^'""'"' ''''''°"' ^" ^'^^'^^^ ^"^ ^o" Lengerke-s Landwirth-
schafthcher Kalender for 1893, compiled by Professor Nobbe.
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various professors, who curry on investigations in their

specialties. The German professor, when compared with

the average professor and teacher in our agricultural colleges,

has comparatively little teaching to do, and his time is

largely spent in original ii"K]uiry.

The number of stations within the German union is

forty-seven, while those outside number twenty, making a

total of sixty-seven within the German empire. Prussia has

thirty-five, Bavaria ten. Saxony six, Wiirtemberg, Baden,

Anhalt and Haml)urg two each, while Brunswick, Hessen,

Mecklenburg, Weimar, Meiningen, Oldenburg, Bremen and

Alsace each has one. Each of these sixty-seven stations has

a director, and some an assistant director. The stations

employ many special investigators, about a hundred and

fifty chemists, lour botanists, six seed inspectors, besides

secretaries, gardeners, laboratory helpers, etc. Thirty-five

stations exercise analytical control and examination over

the sale of commercial fertilizers, fodders and seeds ; ten

conduct experiments in animal nutrition ; twenty-three io

})lant physiology ; four examine foods and beverages ; three

conduct experiments in beer brewing; two devote themselves

exclusively to plant diseases ; four to sugar beet culture

;

two exclusively to fruit culture ; one to investigations in

veterinary science ; one to dairying ; one to the im})rovement

of marsh lands ; and one to agricultural physics. Some
eight or ten give their entire time to scientific research,'

doing no control work of any kind. Many of the stations

are equi})ped with vegetation houses for conducting ex-

periments in vcgetal)le physiology ; two stations, one at

Gottingen and one at Mockern, have the Pettenkofer respi-

rations apparatus, and one at Berlin a horse dynamometer.

The income of the German stations is as a rule nuich smaller

than that received by the stations of the United States. It

is derived from the general and provincial governments,

from agricultural societies and from analyses fees. It is a

noticeable fact that many of the stations are supported in

whole or in i)art ])y agricultural societies, and are concerned

with the investigation of special problems, on which the

society desires information.

The first aijricultural experiment station was established
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at Mockern, near Leipsig, in 1851. In 18(il we find nine

stations in operation ; in 1871, twenty-tliree ; in 1881, fifty;

and finally, in 1892, sixty-seven.

The German stations in their earlier days carried on a

great variety of investigations; but they soon learned to

specialize, to study fewer subjects, and to study them more

exhaustively. More attention is now 1)eing given to work

in the laboratories, in the greenhouse and the stables, and

less to the farm and garden ; i. e. , they have found that many
of the questions asked them by agriculturists are of so difiicult

a nature as to require long and careful study, under condi-

tions where all circumstances can be controlled. ]\Iany

of the stations in former years were situated on large farms,

but they have been gradually moving towards the cities and

universities, in order that the assistance of the ablest

scientific investigators might be secured.
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Statistics of the Agricultural Experiment
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Stations of the German Empire, July, 1892.

Inspection
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Statistics of the Agricultural Experiment Stations
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of the Germayi Empire, July, 1892— Concluded.

Inspection

u: I

Special Lines of Work.

+
+
+
+

Equipment.

+

29

+
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Number and Distribution of the Agricultural Experiment Stations

of the World, Complete to January , 1893.*

COUNTllY.

Germany,
United States of America,
France,
Austrian Empire,
Sweden, .

Italy,

Russia, .

Belgium,

.

Switzerland, .

Denmark,
Great Britain,

Norway,
Holland,
Java (belonging to

Portugal,
Roumania,
Spain,
Brazil,

Japan,

Holland)

,

Number

of Stations.

67
55
53
35
24
17

14

9

9

8
8

4

4

3

3

2

1

1

1

It might not be out of place at this point to give a few

statistics reUitive to tlie American stations. f In the United

States, agricultural experiment stations are now in operation

in all the States and Territories of the Union, according to

act of Congress passed in March, 1887. The United States

errant is divided in some States, so that several of the States

contain two stations. In the States of Massachusetts,

Connecticut, New Jersey and New York, a separate station

is maintained entirely or in })art l)y State funds, while in

Louisiana a station for experimentmg in sugar-cane culture

is sustained entirely from the contributions of the sugar

plantei's. We have certainly fifty-five agricultural experi-

ment stations, receiving from the national and State govern-

ments and Ironi })rivate individuals, and for fees from

analytical Mork, in round numl)ers, nine hundred and fifty

* Taken from die Landwirthschaftlichen Versuclis-Stationen, Heft III., 1892,

compiled by F. Ncjlilie.

t See Experiment Station Record, February, 1892. Some slight changes have been

since made, but not sufficiently important to seriously affect the accuracy of the

above information.
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thousand dollars. These stations employ officers engaged

in different lines of work, as follows : directors, seventy

;

chemists, one hundred and thirteen ; agriculturists, forty-

seven ; horticulturists, fifty ; botanists, thirty ; entomologists,

thirty-six ; veterinarians, twenty-two ; meteorologists, four-

teen : biologists, four ; viticulturist, one
;
physicists, four

;

geologists, two ; mycologists, three ; microscopists, two

;

irrigating engineers, three ; in charge of sub-stations,

twenty-six ; secretaries and treasurers, twenty-four ; liljra-

rians, seven ; clerks, nineteen. There are forty-three per-

sons employed as farmers, superintendents, gardeners, etc.

The mailing lists now number some three hundred and

fifty thousand names, and at a low estimate a total of forty

million pages of reading matter upon different agricultural

subjects have been circulated among the farmers during the

past year. The stations are working substantially along the

following lines : twenty-seven are studying meteorological

and climatic problems ; thirty-one are in various ways mak-

ing a study of the soil ; thirty-five analyzing commercial fer-

tilizers and performing experiments in plant feeding ; twenty-

five stations are investigating the composition of feeding

stuffs, and in some cases making digestion experiments

;

twenty-four are making experiments with reference to the

production of beef, milk, mutton and pork, and studying

different methods of feeding ; at least thirty-three stations

are studying the different methods of chemical analysis

;

botanical studies in different directions occupy a portion of

the time of some thirty-three stations ; thirty-five stations are

at work upon different horticultural prol)Iems ; and at least

twenty-five stations are pursuing investigations relative to

injurious insects, with a view to preventing their ravages
;

four stations are giving attention to apiculture ; three to avi-

culture ; and six stations are engaged upon problems in sugar

production.

Differences between German and American Stations.

The Germans are in advance of us, in that they not only

subject commercial manurial substances to a critical inspec-

tion, but commercialfeed stuffs and varioiis seeds as well. It

is earnestly to be hoped that those who are guarding the
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farmers' interests in Massachusetts will see that suitable

laws are speedily enacted to regulate the sale of commercial

feed stuffs, and thus protect the farmer and every other man

who keeps a horse or cow or pig.

The laws irovernino; the trade in the various fertilizers and

fodders are scmiewhat different in different sections of Ger-

many. As a rule, every man who buys a certain quan-

tity of fertilizer or grain has the privilege granted him

of sending a sample of the goods ])urchased to be analyzed

at the station. Sometimes the local dealer is allowed to do

this l^y the manufacturer ; at other times the cost of analy-

sis is borne by the local dealer himself. Very often large

dealers and manufacturers make contracts with experiment

stations, whereby they are allowed to have a certain number

of analyses made for a specified sum. Many of the sta-

tions encourage the farmers to clul^ together and ])urchase

their goods in large quantities from first hands, thus saving

money, and at the same time securing goods fully u}) to the

guarantee. These methods of control have their advantages,

in that they hv'ing the farmer into close connection with the

station, and cause him to pay attention to guarantee and

general composition, as well as to price. It would seem, on

the other hand, to leave in a large measure the small farmer

unprotected.

AVhcnthe German investigator has obtained results of value,

he publishes them as a rule in one of the numerous scientific

ao-ricultural iournals in which the German lan<»:uao-e abounds.

He is bound by no law in the matter, the articles are in

scientific lano-uase, and I fancy but few other than scicn-

tific men, broadly educated agriculturists and agricultural

editors, read them. Ver}' often a synopsis of the work

accom})lislied is presented in popular form in the local

agricultural papers. Here I think we in many respects

have l)etter methods. The Massachusetts State Experiment

Station, for example, by means of its bulletins, sends infor-

mation directly into the homes of ten thousand Massachu-

setts farmers. Still, I believe our American stations have

not even yet reached perfection. I have often thought that

many of the bulletins ])ublished l)y the different stations

were just scientific enough to l)lind the farmer, and not
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nearly complete enough in data to ena])le scientific men
to determine whether anything had really Ix'on jiroved, or not.

I have said that the German is in a sense a specialist, in

that he confines himself to fewer lines of incjuiry, and

studies them more fully. He devotes himself, perchance, to

a single subject for years, uses all the methods that science

has placed at his command, and by and by out of this

abstract research one hears the cry, Eureka! and agri-

culture is advanced a step.

I have said, further, that our German brother has no

law com[)elling him to pulilish results every three months,

whether he has any results to pul)lish or not. Hers, I be-

lieve, is one of the weaknesses in our American stations.

There is a great pressure upon them all the time for results.

Give us some practical results, cries the farmer, and give

them often
;
just as though the experiment station worker

had but to turn the crank and grind them out ! The result

of this demand is to cause a great deal of inferior work to

be done, that can l)e of no permanent value. Gentlemen,

remember that when you ask a man to investigate problems

in the animal or vegetal)le world, it is no easy task that you

have o-iven him to do. Do not criticise him for beino- scien-

tific, and declare that you want only practical men. If to

comprehend the laws governing the nutrition of that won-

derful piece of machinery, the animal body ; if to understand

the anatomical structure of the plant, the physiological

meaning of its various organs, and its most economical nutri-

tion— does not require the aid of al)out all the science that

the best of us are able to command, then I am entirely

mistaken. Far be it from me to decry men of good, hard

common sense,— practical men, if you will ; but I do })lead

in addition that they possess a thorough scientific training.

Let me illustrate. You enter a large dry goods store, and

see perchance spread out before you a great variety of silks

of the most beautiful shades of color. You ask. How is it

possible to obtain such a great variety, such a wealth of

color? I will tell you. It is a triumph of science. When
that great chemist, the late A. W. von Hoffman, with his

wonderful chemical knowledge, discovered the aniline, all

that was made possible.
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Gentlemen, if you, as progressive agriculturists, carry

away hut one thought with you to-day as a result of our

talk, let it be this : If our experiment stations in the United

States are to be successful, in that they are to l)ring to light

knowledge that is to be of permanent value to agriculture,

that knowledoe must be ol^tained throuirh men who have the

scientific training as well as the time necessary for investi-

gation.

II.

"Work of Some of the German Stations.

I now ask your attention to a more detailed study of some

of the work recently accomplished, or now in progress, at

several of the German stations. I have selected for our

consideration four stations that I believe are now eno:ao:ed

in important agricultural research : namely, the station at

Gottingen, directed l)y Professor Lehmann, the successor

to the late Professor Henneberg ; the Halle station, under

the supervision of Professor Maercker ; the station at

Bernburg, directed by Professor Helh'iegel ; and, finally,

the one at Darmstadt, conducted by Prof. Paul AVagner.

A. Experiment Station at Gottingen.

The experiment station at Gottingen, in the province of

Hanover, was established June 3, 1857, with Dr. Henneberg

(afterwards Professor Hennel)erg) as its director, a position

which he held till his death, in Xovcnibci-, 181)0.

Its principal work has ever been —and for the last

twenty years exclusively— the study of the ])roblems of

animal nutrition. The work accomplished has given the

name of Hennel)erg a world-wide reputation. When Hen-

neberg l)egan his investigations, very little was known con-

cerninij: the laws "overnino; the feeding of domestic animals.

The so-called "hay value" theory of Thaers was then in

vogue, but when put into })ractice it led oftentimes to ex-

ceedingly unsatisfactory results. For example, hay was

held to be the normal or standard fodder for farm animals
;

and it was attempted, by means of equivalent numbers, to
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compare the value of all feed stuffs to hay. This was

accomplished by veiy simple chemical analysis, in that the

portion soluble in water, dilute acid and alkali was held to

be the amount valuable as food for the animal. The results

ol^tained by this method were arranged in tables. An im-

provement were the tables compiled l)y Boussingault, in

which fodders were compared by the amount of nitrogen

they contained. Wolff went a ste}) further, in that he

divided the fodder components into two great groups,—
the nitroo-en-containino; substances, and the nitro2"en-free

matter. So far had our knowledge progressed when the

G()ttino;en station beoan its work. After makins; some ex-

periments disproving the " hay theory," Henneberg adopted

a plan which has virtually been followed at the Gottingen

station ever since ; namely, ( I) resolve the fodders into their

chemical constituents, as Liebig had already attempted, and

(2) follow these different groups of constituents through

the changes they undergo in the animal body, in a similar

way as Bischoff and Voit were doing with carnivorous

animals at Munich.

1. Chemical MetJiocU. (Weender MetJiod.)

Liebig recognized three groups of nutrients in fodders :

viz., albuminoids (nitrogen-containing substances), Hits, and

carbohydrates (sugars, starch, gums, etc.) ; and later a

fourth group was admitted, namely, the cellulose. The

methods for determinino; these substances were at first

crude, and when it was attempted to taliulate results and

secure averages, it was found that the percentages differed

so much that they were of very questionable value. Hen-

neberg, aided by his assistants, made a critical study of

these methods, made many improvements, and finally estab-

lished the so-called AVeender method, which, with very

slight changes, Is still employed in all the agricultural

laboratories of the world. He divided the fodders into

four great groups of constituents, and called them crude

cellulose, crude fat, crude protein and nitrogen-free extract

matter. It was known at that time that the method was

by no means perfect, and our information concerning plant
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composition to-duy enal)les us to detect many additional

weaknesses; l>ut, until our knowledge of the composition

of plants is still further increased, it will continue to be the

method emph)yed l)y all investigators.

2. The Establishment of Digestion Coefficients.

Holding fast to the work already accomplished, viz., the

perfection of chemical methods for determining the four

groups of fodder constituents, we have stilt not entirely ac-

complished our object ; for a nutrient is not that portion

determined simply by chemical analysis, but rather that por-

tion of the group which the animal is capable of digesting^

which o;oes to the sustainins; of the vital forces and to the

production of l)()nc, flesh, and fat. An experiment to deter-

mine digestion coeflicients, briefly described, is as follows

:

We first analyze the fodder to be fed, determining the per-

centages of cellulose, fat, protein and extract matter it con-

tains. Then we feed a certain weighed quantity of this food

and suliject the portion that is undigested, i. e., the solid

excrements, to the same analysis. Knowing now the per-

centages contained in the fodder before it was consumed,

and also the percentages undigested, the difference l)etvveen

the two will give ns the digested percentages, or diges-

tion coefficients. Of course there are many details to

be observed, and care to be taken, in order to obtain

correct results, which the worker alone can under-

stand. Henneberg carried on these experiments first with

oxen and afterwards with sheep, and they have been

continued at this station even up to the present time.

Digestion experiments were afterwards taken up by many
other stations in Germany, and when a sufficient numl)er

had been completed. Professor von Wolff" brought them

togcth(M- into the so-called Wolff''s tables, published every

yeai- in Mentzcls and Lengerke's * agricultural calendar,

and used in all (juai'ters of the world. L(!t me now give

you a practical example. How much digestible material will

twenty ])()unds of average English hay contain?

* Julius Knhn has also puljlished similar compilations in his book entitled " Die

Zwcckraassisste Ernilhrung des llindviehs" (the most correct way to feed farm

stock).
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English Hay {free from Moisture)

.
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to ascertain the laws governing the production of flesh and

fat. Among tlie questions to ])e answered were these : (1)

What becomes of the digested portion in its rehition to the

production of lean meat and fat? and (2) Is there any way

to feed so that flesh and fat can be produced at will ? and

further, How shall animals be fed so as to get the greatest

returns for food consumed ?

As early as 1858-GO the celebrated physiologists Bischofl'

and Voit had published the results of their investigations

relative to the movements of the nitrogenous compounds

on carnivorous animals (dogs and cats). They overthrew

the theory that nitrogen in any form was exhaled through

the lungs or skin, and proved conclusively that the only

nitrogen given off" 1iy the animal was to be found in that

undigested portion, the solid excrements, and in the end

product of nitrogenous decomposition, the urea of the urine.

By finding the diflerence between the amount of nitrogen in

the food consumed and the amount given out in the solid

and liquid excrements, it couhl be ascertained whether or

not the animal had put on or lost nitrogen, and hence put

on or lost flesh or lean meat. This discovery was confirmed

on steers and sheep at the Gottingen station. Here, then,

we have a method for determining the loss or gain in lean

meat; for 100 parts of dry flesh contain a])out 16 parts of

nitroofen, and 100 divided by 16 gives us the factor 6.25.

iSow, by multiplying the percentage of nitrogen gained or

lost by 6.25, we calculate it to dry flesh, and this can be

easily reduced to moist or natural flesh.

To determine the production or non-production of fat, the

case was not so easy, but still a way was found. Professor

Pettenkofer of Munich invented the so-called Pettenkofer

respirations apparatus, by the use of which one is enabled

to estimate the amount of gaseous exhalations given off' by

animals. Living beings exhale, as a result of the decom-

position of food consumed, carbondioxide (CO^) and water

(H-C)) through the lungs, and many farm animals a con-

sidcral)le quantity (as high as ten per cent) of marsh gas

(CH^) through the skin and vent. If, now, the amount of

carl)on can be measured in these gases, it is possible to

obtain by calculations the amount of fat gained or lost in
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the animal body. This respirations apparatus, for hirge

animals, to be brief, consists of a small room, size eleven

feet by eight feet by seven feet, with the walls made of

iron, and (juite air tight, with an inlet to allow the fresh air

to enter. 'J'he animals to be experimented upon are placed

in this room for twenty-four hours, and in the case of two

shee[) fifty cubic meters of air are drawn through per hour.

The air before it enters, and likewise after it has joassed

through the room and contains the gases breathed out by

the animals, is constantly sampled and analyzed, the carbon

of the carbonic acid and marsh gas being accurately esti-

mated. The carbon nudtiplied by the factor 1.3 gives the

percentage of fat. Now, if the per cent and amount of

carbon is determined in the food consumed, and the amount

of this element is also determined in the solid and liquid

excrements, and in that portion given oft' as gas just referred

to, the amount left ()V(>r, if any (after allowing for that

needed by the albuminoids), nudti})lied 1)y 1.3, represents

the amount of fat i)ut on by the animal during the twenty-

f)ur hours' experiment. If none is left over, l)ut the

amount of carbon taken in and given out is equal, then

there has been no production or loss of fat; while, if the

amount of carbon given out is larger than the amount con-

sumed, then fat has l)een actually lost. A simple illustra-

tion will make this })lain :
—

A sheep consunaed during twenty-four hours hay and grain con- ca'-boif.

taining carbon, 437.17

This carbon was given off as follows :
—

Carbon given off from lungs and skin, . . . . • . 239.25

Carbon given off in solid excrements, 136.00

Carbon given ofi" in liquid excrements, 19.83

Carbon in lean meat put on in twenty-four houi's, . . . 7 . 33

J. U Leti^« • « a ( 9 « « a

Carbon consumed, • .

Carbon given off or put on in flesh,

Amount of carbon remaining, . . . . . . .34.76

34.76 C X Ijy factor 1.3 (to reduce to fat) = 45.19 grams dry fat put
on in twenty-four hours.

. 402,
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But I imagine some of you saying that I am taking you into

purely abstract research, and that you do not see just how

such investigations can help the farmer. Gentlemen, I

believe that work of this kind is helping and eventually

Avill help the farmer, perhaps even more than many of us

dream of. I have thought it best to call your attention to

this line of work, in order that you, as ])rogressive agri-

culturists, might see how closely, how deeply, how scientifi-

cally, if you please, this prol)lem of animal nutrition, of fat

and flesh production, is being studied by a German experi-

ment station. 1 have no time to describe to you the many
discouragements met with, and the many years of patient

investigation necessary, to enable these investigators to get

thus far towards solving the ])roblems of animal nutrition.

If you will allow me very briefly to recapitulate, I thiidc

I can show you a record of progress made: (1) Methods

established for the analysis of the food consumed; (2) The

amounts of digestible matter \x\ the foods determined; (3)

Methods discovered and i)erfected to ascertain what becomes

of this digested food, and consequently as a result to ac-

curately determine the gain or loss of fat and lean meat in

the animal body. AVith these methods in hand, the problem

the G(")ttingen station is now studying is how to feed the

dirterent foods, in what })roportions we shall feed our protein

and carbohydrates, in order to feed them most economically,

in order to find out if })()ssible how to put more lean meat

and not so nnich fat on animals intended for ])eef, or, if you

will go a step further, how to produce flesh and fat at will.

Investigations thus far made with the respirations apparatus

indicate that avc nuist feed more protein, i. e., narrower

fodder rations, in order to })roduce beef with the greatest

economy. Still, the investigations have not })rogressed

far enough to enable us to draw any very certain conclu-

sions.

I will not speak to you of other methods that have been

suggested, tried, and are now l)eing used with more or less

success to aid in solvin<; the problem of economical beef

production. As yet we are not at all clear, when we feed,
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what we produce, whether it is flesh, fat or water. The scale

tells us whether an animal increases or decreases in weight

;

but, in case of an increase, whether that animal is putting

on lean meat or fat, or storing up a very watery beef, it

gives us no insight. For example, experiments with the

respirations apparatus have shown that an animal may for

weeks be gaining constantly in fat, and still the scale not

show an increase, in that water was being displaced and fat

put on in its place. I think you Avill agree with me, gentle-

men, in saying that it will be greatly to the advantage of the

farmer, and to mankind in general, when we know more

about the laws that govern the growth and nutrition of the

live stock of the farm.

B. The Halle Experiment Station.

The agricultural experiment station of the Agricultural

Society of the Province of Saxony was moved in 1868 from

Salzmiinde to Halle, and is at present under the direction of

Prof. M. Maercker, who is also professor in the University

of Halle. This station has also a branch at Maodeburo;,

established in 1889. Its work can be summed up as fol-

lows :
—

1. AVork in the chemical laboratory, in the examination

of fertilizers, fodders, soils and general agricultural analysis.

2. AVork in the botanical laboratory, in the examination

of seeds, fodders, study of plant diseases, etc.

3. Investiuations concerning suo'ar-beet culture and

alcohol manufacture.

4. Feeding experiments with animals.

5. Field experiments with various agricultural plants.

6. Investigations into the growth and food requirements

of agricultural plants by means of pot experiments.

In order that we may understand to what an extent the

work in the chemical laboratory is carried on I present here

the numl)er of analyses made in the years 1888, 1889, 1890

and 1891:—
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This station is hy far the largest of its kind in the world,

and is situated in a most fertile a2:ricultural region, where a

very intensive system of farming is pursued.

It would l)e impossible, in the very limited time at my
disposal this afternoon, to attempt to s})eak very nuich in

detail relative to the experiments carried on at this station
;

but in passing I wish to touch briefly on some experiments

carried out a year or two ago in feeding farm animals, viz.,

milch cows, fattening steers and sheep.

First, I might say that this station has no stables for its

feeding experiments, but that they are carried on under the

supervision of the station by intelligent farmers. The station

lays out the plan, analyzes the fodders and milk, and has a gen-

eral oversight of the experiments during their continuance.

The experiments above mentioned,* undertaken for the

study of questions of local importance, are of more than

local interest, and have attracted considerable attention in

Germany.

In the region about Halle large quantities of sugar beets

are raised, and the diffusion residue, or beet pulp, remain-

ing behind after the sugar has been extracted, is a very im-

portant feeding stuff. The manufacture of alcohol from po-

tatoes is conducted upon a large scale on many farms, and

the potato residue is also an important factor in the feeding.

The objects of the experiment were: (1) to find out how

much of the watery food could be fed to advantage
; (2) to

ascertain if more liberal rations than the current feeding

standards (such as Wolff's) call for, namely, 2.5 pounds

digestible protein, 0.5 pound fat and 13 pounds carbohy-

drates, might not be profitable; (3) it was desirous of test-

ing more thoroughly the influence of the relation of the

nitrogenous to the non-nitrogenous matter in the food, or, in

other words, the old question of wide or narrow rations.

The foods fed were hay, straw, pea-straw, lupines, corn

meal, barley meal, wheat l)ran, cotton-seed meal, peanut

meal, palmnut meal, poppy-cake, and the residue of sugar

beets and potatoes.

Several experiments were made with herds containing

• For a very excellent resume of these experiments see Experiment Station

Record. March, 1892.
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eio'ht to eleven milch cows and steers, and ^vith flocks of

thirty sheep, in lots often each.

JiesuUs. — It was found (1) that as high as 80 to 90

pounds of heet refuse could be fed to advantage, giving a

total water consumption in the food of 100 pounds
; (2) the

increase in watery food Avas without discernible effect upon

the composilion of the milk; (3) the quantity of milk in-

creased regularly, with the increase of beet residue fed; (4)

all the highly nitrogenous rations, for example, those with

as high a content of digestible i)rotein as 3.5 to 4 pounds

per day, per head of cows and oxen, and per 1,000 pounds of

sheep, with a nutritive ratio of 1 : 4 to 1 :4.5, proved profit-

able, while all the rations with a large amount of non-pro-

tein gave financially unfavorable results. >yo b
The general conclusions were : (a) an excess of carbo-

hydrates and fat is always to lie avoided in feeding, whether

for milk or fattening
; (^) there is no objection to feeding

('()nsideral)le more protein than current usage and feeding

standards call for [i. e., 2.5 pounds per day) ; (c) the ad-

vantage rests i)artly in the increased production and partly

in the increased value of the manure.

C. The Experiment Station at Bernburg.

The experiment station at Bernburg in the dukedom of

Anhalt was established in 1882, with Prof. H. Hellriegel as

director, who is engaged in studying the effect of different

forms of plant food upon sugar l)eets and upon the cereals.

It was while eno-ao-ed in this work that Professor Hellrieiiel

and his assistant, Dr. AVilfarth, established for themselves

a world-wide reputation among scientific men by proving

conclusively the fact that the leguminous ])lants, such as

the clovers, jx^as, l)eans, lupines, etc., could assimilate the

free nitrogen of the air.

The (juestion as to whether or not })lants were ca})able

of drawing ui)on the free nitrogen of the air for their

supply had been disi)uted for many years by scientific men.

Among the ancient Romans, for example, it was recognized,

accordinsf to J*linv, that the le<»:umes made a luxuriant

growth without the aid of manure. As early as 1780

Priestley and Tugendhauscr thought that they had proved
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that plants could appropriate atmospheric nitrogen ; l)ut

Sausseur in 1804 disproved Priestley's work. At the be-

ginning of this century Thaer observed that leguminous

crops seemed to leave the land in l)etter condition, and he

thought it very prol)able that the nitrogen was ol)tained

from the' air, and that it was set free from the roots in

the process of decay. Between 1830 and 1850 Monsieur

Boussingault made an exhaustive study of this sul)ject, and

finally came to the conclusion that plants could not utilize

the atmospheric nitrogen. Lawes and Gilbert, assisted by

Dr. Pugh, repeated these experiments very shortly after-

wards, and came to the same conclusion. Boussingault,

however, observed that, after his experiment })lats could

no longer produce a cro}) of grain by reason of their lack

of nitrogen, by growing leguminous cro})s for a year the

land became sufficiently improved to enable him to ()l)tain

another average grain crop. For example, he planted a

certain area of land with a ditierent crop each year during

five consecutive years, and removed each year the following

kiloo-rams of nitroo:en from the soil :
—

YEAR.
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He planted first a grain and then a leguminous crop,

manuring only with potash and phosphoric ac-id, and suc-

ceeded in every case in obtaining a good average crop of

grain. He felt convinced that the leguminous crops took

their nitrogen from the air, and spoke of the root nodules

they contained.

With this l)rief historical description, let us return to

Professor Hellrieo-el's* work. In the year 1(S<SB, at a meet-

ing of German aaricultural exiieriment station workers at

Bremen, he l)r()ught forward the results of several years'

experiments, and proved conclusively, for the first time,

that the legumes were actually capable of utilizing the free

atmospheric nitrogen.

By way of illustration, I present here a very brief outline

of how his work was carried out :
—

In one series he cultivated l>oth legumes and grains in

pots containing })ui'e sand. Both pots and sand were

' reviously heated very hot, to destroy any nitrogen-con-

iiiing organic matter, and all germ life. These plants

only grew to a certain height, and then turned yt'llow and

gradually died, though they were suj)plied with all the

fertilizing ingredients necessary to their growth exrepl

nitrogen. The plants and roots, both carefully collected,

weighed and analyzed, were found to contain only the

amount of nitrogen contained in the seeds.

In a second series he omitted to sterilize the sand and

pots. After the grains and lupines had used \\\) all the

nitrogen of the seed, their leaves turned yellow and they

began to dry up. KSuddenly, within two or three days, it

was observed that the leaves on some of the legumes becuune

a ))riuht irreen a<;ain : the ])lants beiran to ijrow raijidly, and

tinally blossomed and produced seed. Little nodules were

also ()1)s('rved on the roots, and it was noticed that these

nodules began to a|)])ear at the same time that the plant

began its second growth. The grains in this series turned

yellow after they had used up the nitrogen in the seed, and

(lid not recover themselves.

In a third series both the grains and the legumes were

* llellrieicer.s orii^inal work ciiii l)e found in tlio Beilagelicft zurder Zeitschrift des

Vereiiis f. d. Kiibenztickcr-lndustrie d. D. 11., November, 1888.
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inoculated with a soil extract, obtained 1)}^ shaking some of

the soil on which leguminous crops had previously grown,

with water. The leguminous crops, after they had con-

sumed all the seed nitrogen, began to turn yellow, but very

soon recovered themselves, turned green, arew most luxuri-

antlv, and reached a full maturity. The grains, after havinor

exhausted the seed nitrogen, died in every case. It was

observed, however, that, when the soil extract was first heated

to 70° C , before being apjilied, it had no effect. It was fur-

ther noticed that an extract made from soil taken from land

on which leofumes had not been grown for a lomj; while

was quite often without any eft'ect. The following analysis,

as an example, shows one of the results obtained :
—

PLANT.
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doubt that the nitrogen obtained by the })lants came from the

air.

Professor Beijerinck * of Amsterdam tirst succeeded in

isolating the bacteria that produced the root nodules, and

called it bacterium radkicula. Prazmowski succeeded in

isolating the bacteria shortly afterward, and has given us a

great deal of information relative to its life history and its

relation to the root tubercles.

f

The work at the Bernburg station accomplished by Pro-

fessor Hclh'iegel is therefore a very important one. The

farmers the world over, nay, all mankind, are, I believe,

greatly indebted to the patient investigator, the modest

gentlemen. Professor Hellriegel, and to his able assistant,

Dr. Wilfarth.

The fact once confirmed, viz., that the leguminous plants

are capable of utilizing atmospheric nitrogen, the (piestions

that would naturally arise Avould be the following: (1)

can the results obtained in a small way, by means of pot ex-

periments, be applied in i)ractical farming? and, (2) if they

can, ought any nitrogen whatever to be used in growing

leguminous crops? While I confess to be going rather out-

side the limits of my subject, I wish, however, to present

the general European opinion in as few words as i)ossible.

In answering the tirst question, I will give you an account

of' an experiment that is being tried by a practical and

well-informed farmer in southern Germany. $ The farm in

(juestion had been used formerly for milk production. The

entii'e stock of animals was disposed of, and the proprietor

tui'ned his attention to growing grain, sugar beets and po-

tatoes, depending u[)()n the leguminous crops for his entire

sup])ly of nitrogen. The soil was an average loam, fairly

i-icli in lime. Tlu», system pursued was as follows : imme-

diately alter liarNcsting the grain, peas and vetch were

sown broadcast on the ploughed stubbles, at the rate of 180

• Botanische Zeitung, No. 48, November, 1888, Die Bac. der Papilionaceen

Kncillchen von M. "W. Beijerinck.

t For a very excellent rC'Sunic of the work thus far accomplished in this direction,

the interested reader is referred to a revi^'W by Prof. 11. W. Conn, in the Kxi)eri-

ment Station Record, June, 1891, p 686, and August, 1891, p. 56; also to a r6sum6

of F. Noljlie's work, ibid., p. .'i.'5G.

X See Die Stickstoffdiinguiif,' der Landwirthschaftlichen Kulturpflanzen I Theil

von Prof. Dr. Paul Wagner, 1892, p. 282.
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pounds per acre, and the green crop ploughed under in the

kite autumn or early spring. Clover was also grown be-

tween the rows of grain, and ploughed under after the latter

was harvested. Both of these methods succeeded, and Dr.

Dehlinger, the owner of the farm, is growing grain, l)eets

and potatoes to-day, without applying any nitrogenous fer-

tilizer whatever. It was calculated in 1890, a year very

fovorable to the development of leguminous crops, that as

high as 250 pounds of nitrogen per acre was obtained from

the crop of vetch and peas. This, of course, could by no

means be expected every year.

This experiment, in a measure, answers the second ques-

tion, namely, Is it advisable to apply any nitrogen whatever

to leguminous crops? Still opinions differ, and no exact

answer to cover all cases can as yet with certainty be given.

In fact, I am inclined to believe that circumstances, such as

climate, soils, etc., will control the case. Let me illustrate :

When a leguminous crop is planted upon land poor in nitro-

gen, it grows well during its earlier stages, till it has

exhausted all the availal)le nitrogen of the soil. It then be-

gins to turn yellow, and shows unmistakable signs of nitro-

gen hunger. Suddenly the leaves begin to turn green

again, and rapid growth takes place, because the root

nodules have begun to develop, and consequently the nitro-

gen to be assimilated. Now, the critical period is when the

soil-nitrogen becomes exhausted, and before the plant can

get hold of the air-nitrogen. European experience has quite

often recommended that in certain cases where, for example,

the crop appears especially backward, or if the weather is

bad, 30 or 40 pounds of nitrate of soda be applied, per acre,

to tide the crop over the critical stage.

Experiments made by Professor Goessmann at the State

Experiment Station this year were quite instructive. On
plats of one-tenth of an acre each, that had received a lib-

eral dressing with nitrogen, as well as potash and phos-

phoric acid, 2,000 pounds of green soja beans were raised
;

while on an equal area, with land in the same condition,

where no nitrogen was used, the yield was but 1,400 pounds.

So far as the writer noticed by an examination of the roots

of the bean, the nodules were but comparatively few in num-
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ber; and this result, according to his individual opinion,

might be atti-ibuted to a scarcity of the soja bean bacteria

in the soil. We have yet many experiments to make before

a fuller knowledije can be obtained.
'O"

D. The Darmstadt Experiment Station.

The fourth and last of the German stations to which I

wish to call your attention is the one at Darmstadt, under

the direction of Prof. Paul Wagner. This station is engaijed

in fertilizer and fodder control, and in investigations of

problems in plant feeding. This investigator made ordinary

field experiments upon measured plats of land at first ; but,

after a thorough study of this method, he came to the

conclusion that to solve many of the problems in plant nour-

ishment it was not practicable. His reasons therefor, briefly

stated, are the following :
*—

1. It is very difficult to find a field or })ortion of a field

where the soil is so uniform that, without manure, each plat

will yield practically the same quantity.

2. The selection and measuring of the plats, the manur-

in<r and seedins; of the same, as well as the harvesting of the

crop, is a work of great difficulty, wherein many mistakes

can be easily made, and where exact work is well-nigh im-

possible. When experiments are conducted upon a large

number of plats, the work must be done by diflferent work-

men, and it is therefore impossible to have the various

operations conducted in the same way.

3. Injuries, varying in degree, are caused on the different

plats by insects, birds, mice, etc.

4. The increase in the yield caused by a manure is often

too small in proportion to the errors in the experiment. The

deference in tJie yields of the plats unmanured is often larger

than the yields of the manured and unmanured i)Iats.

5. In field experiments, one is too dependent ui)on the

differences in condition of the soil and subsoil, and upon

excess or lack of moisture ; in other words, it is impossible

* For a thorough discussion of the subject of field ns. ])ot experiments see "Bei-

trilge zur Ausl)ildun,i; der Diiii^'uuirslclire," von I'liul Warner. " LandwirMiscliaft-

liclicr Jalirl)iiclier, 1883," and " Die Slicivstoffdungungen der Laudwirthscliaftlichen

Kullurpflanzen," voa Prof. Paul Wagiier.
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to control the many conditions sufficiently to draw accurate

conclusions from the results obtained.

6. When one series of experiments is completed, it will

require years to bring the plats into condition suitable for

another series.

7. It is impossible to establish the laws of plant nourish-

ment by means of results obtained from field experiments.

The field experiment has its place, however. It should give

us information concerning local conditions, concerning the

characteristics of various soils which ought to be ascertained,

in order to get the most value from what science has taught.

On the other hand, it is the duty of the investigator to study

the workings of tlie different fertilizers, ivJten the experiments

are entirely beyond the control of all local influences and

conditions.

Believing, therefore, that results could be more quickly and

more accurately obtained in another way, this investigator,

some eiiiht years aii'o, turned his attention to the so-called

pot experiment. He now uses pots made of tin, Avhich are

placed upon })latform cars. These cars set upon iron tracks,

and can be run under cover in case of a severe storm. The

pots vary in size from six to twelve inches in diameter, and

from nine to fifteen inches in depth. They are filled with

about an inch of gravel, and then with the thoroughly mixed

soil. A small tulje extends down along the side to the bot-

tom of the pot, to conduct the water below, instead of

})ouring it on the surface. The latter method of watering

renders the soil too com})act. The fertilizers are accurately

weighed out in the laboratory, and carefully ai)plied by

either the professor or by a trusted assistant. Large iron

cylinders, var\-ing in size from a keg to a barrel, open at

both ends, are sunk in the ground and filled with thor-

oughly mixed soil, and are used for large growing plants.

The soil is previously prejmred by subjecting it either to

a general or partial exhaustion.

When the writer was at the Darmstadt station, a year ago,

Professor Wagner had some 1,100 to 1,200 pots in o[)era-

tion. The professor states that by this method he can make

a very much larger numljer of experiments than by the or-
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(linary field method ; and, from the fact that all the circmn-

stances can be controlled, they give far more accurate results.

Professor Waijner's work has been translated into English,

French, Italian and Norwegian.

He discredits the use of the ordinary so-called complete

or mixed fertilizer, from economical as well as scientific

reasons, believing that we have, to an extent at least,

})assed beyond that stage in the science and art of manuring.

Let me, by a simple illustration, show you how an experi-

ment is made to prove a certain point. Suppose we wish to

compare the relative value of nitrate of soda and sulphate

of ammonia. A soil is selected that is })()()r in nitrogen
;

phosphoric acid and })otash are applied in sufiicicnt quan-

tities. The following table shows the remainder:—

Oats.
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(b) The legumes will utilize the soil-nitrorien hi })refer-

ence to the air-nitrogen, providing they have the oppor-

tunity.

(c) Generally speaking, it is not advisable to ap[)ly any

nitroijen to aid in the o'rowth of leiz'uniinous erons. There

are, however, exceptions, as, for example, on sandy soils-

very poor in nitrogen. In such a case the crop at a ver}'

early sta<>"e in its o-vowth beiiins to manifest its hunsfer

for nitrogen. If at that period 80 to 40 pounds of soda

nitrate are applied per acre, this nitrogen-hunger will be

relieved, and the plant becomes stronger and better able to

exist till the bacteria co-operate with it in supplying the

nitrogen needed.

{(I) The grains in the following order, viz., barle3% wdieat,

rye and oats, have the greatest need of soluble nitrogen,

such as nitrate of soda and sulphate of ammonia, because

of their short growing period ; while roots, late ])otatoes

and grasses, having a longer ])(n"iod of growth, can use

the slower acting forms of nitrogen, such as stable manure,

tankage, bone nitrogen, etc., to better advantage.

(e) The following iigures, which must not be too literally

construed, may prove interesting to some :—

To produce —
100 pounds oats with straw requires 24 pounds Chili saltpetre.

100 pounds wheat with straw re(iuires 32 pounds Chili saltpetre.

100 pounds rye with straw recjuires 32 pounds Chili saltpetre.

100 i^ounds barley with straw requires 25 pounds Chili saltpetre.

1,000 pounds potatoes with tops recjuires 28 pounds Cliiii saltpetre.

1,000 pounds sugar beets with tojis requires IG pounds Chili saltpetre.

1,000 pounds fodder beets with tops requires 19 pounds Chili saltpetre.

From the above figures it can l)e calculated that 100

pounds of Chili saltpetre will produce, in round numbers :
—

400 jiounds oats with straw.

300 jDounds wheat with straw.

300 pounds rye with straw.

400 pounds barley Avith straw.

3,600 i^ounds potatoes with tojjs.

6,400 pounds sugar beets with tops.

5,500 pounds fodder beets with tops.
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(
/") In order that the plant use the costly nitrogen to

adv^antage, it should be "svell supplied with ])otash and

phosphoric acid.

(g) The foUowmg table shows, in a general way, the

amount of nitrogen to be ajiplied per acre, tlie present

condition of the land and its previous treatment being

considered :
—
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certain plants take the place of potash to a considerable

extent, and exerts a correspondingly beneficial influence.

This has been proved in the case of barley and poppies

;

further investigations on this subject are in progress.

(?) Wagner's experiments have shown that nitrogen in

difterent manures has the following relative worth :
—

Nitrogen in Chili saltpetre, . . . . .

Nitrogen in sulphate ammonia, . , . .

Nitrogen in blood, and in green j^lants as manure,

Nitrogen in fine bone, ground fish and tankage,

Nitrogen in stable manure, . . . . .

Nitrosren in fine-o;round avooI, . . . . .

Nitrogen in fine-ground leather, . . . ,

100

90

70

60

45

80

20

Extensive investiscations are beino; carried on to determine

the relative needs of the different crops for phosphoric acid

and potash, but as yet a detailed report of the results has

not been published. Small bidletins have, however, been

given out, from which one obtains the following facts :*—

PJiospJioric Acid.

(a) Placing phosphoric acid as found in dissolved bone-

black at 100, the phosphoric acid from Thomas slag and fine-

ground bone has the following relative worth :
—
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the case with superphosphate. It can therefore be applied

in large excess, and it is especially valuable on marsh lands

rich in humus, and for fodder crops, grasses and all crops

that need a gradual supply of phosphoric acid, and which

have a long growing period. Thomas slag can be applied in

such quantities that there will be sufficient available in the

soil each year to furnish the crop with the needed supply.

By this I mean that the large quanlitij of slag api)lied to the

soil would e(|ual the soil's phosphoric acid capital, and that

the amount available each year (being sufficient for the crop)

would equal the yearly interest on the cai)ital.

(c) Soluble phosphoric acid should l)e used rather on

light, sandy soils, and on quick-growing crops, such as early

vegetaliles and grains.

(rZ) Raw, undissolved phosphates have no particular

manurial value.

Potash.

(a) All the grains have great need of potash, much more

so than is commonly supposed. Especially is this true of

l)arley ; then follow in order wheat, rye and oats.

(b) Next to the grains, meadows and grass lands gen-

erally have great need of potash, and from 550 to 600 pounds

of kainite can be applied with excellent results. An applica-

tion of phosphoric acid and potash to meadows causes the

clovers to come in, thus increasing the value of the hav and

the nitrogen content of the soil.

(c) Next to the grasses, the legumes, such as peas, beans,

vetches, lucerne, clover and serradella, are thankful for pot-

ash, and must l)e Avell supplied with it in order to enable

them to assimilate the free nitrogen of the air.

(d) For })()tat()es and sugar beets i)otash works better

u})on a h)amy rather than u[)()n a light sandy soil.

(e) The soils most in need of potash are the marshy,

peaty and light sandy soils.

(f) Potash should be applied in the autunm, if possi))le,

and ])loughe(l in. A simple top dressing for meadows is

sufficient.

(g) Soils lacking iii lime should be dressed with this

material, in order to get the greatest good from the i)otash.
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As my final word, I wish to present some general deduc-

tions, drawn by Professor Wagner from the results of his

many experiments.

1. By a liberal manuring with potash and superphos-

phate, we must make the nitrogen-gathering plants nitrogen-

hungry^ in order that they will take from that nitrogen mag-
azine, the air, the largest possible quantity.

2. For the nourishment of the nitrogen-consuming plants

— the grains and hoed crops— we nnist take the greatest

amount of nitrogen from the air, as the very chea})est source.

This end can be best attained by a rich manuring of mead-

ows, by devothig an increased area to leguminous crops,

and especially by planting leguminous crops to be ploughed

in as green manure, and by manuring them lil)erally with

potash and superphosphate.

3. In so far as the nitro2:en taken from the air or obtained

from stable manure and ^reen manuring is not sufficient for

the growing crops, we must make up for it hy applying as

much sulphate of ammonia or nitrate of soda as the crops

can use to advantage, considering the condition of soil and

climate.

4. The manure obtained from animals fed with legumi-

nous crops is naturally rich in nitrogen, and the loss of this

nitrogen can be prevented by frequently scattering super-

phosphate or sulphate of potash and miignesia into the stall

and over the manure.

5. We must try to make the crops appropriate all the

nitrogen given to the S(>il in the form of stal)le manure,

green manure. Chili saltpetre or sulphate of annnonia. To
attain this end we should manure lil^erally with potash and

phosphoric acid.

G. When the soil is found lacking in lime, we must

spread marl or quicklime over it, so that the phmt may not

be prevented from taking up the nitrogen, potash and phos-

phoric acid.

The above rules must not in every case be taken as an

infallible ffuide, but rather looked at in the liijht of a oreneral

statement, and as such are productive of satisfactory results.
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THE RELATION OF PUBLIC SCHOOLS TO AGRICULTURE.

BY JOHN K. KIMUALL, OXFORD.

Agriculture i.s a constant factor in the world's economy.

The theatre of its exercise may shift, its conditions may
change, its interest may fluctuate, but it can never become

obsolete.

" Age cannot wither lier, nor custom stale

Her infinite variety,"

for, as man sprang from earth and returns to earth, so from

the earth his nourishment must largely be derived. The

I'ace, then, has a })ermanent interest in the culture of the

soil, and each succeeding generation inherits this interest,

with its benefits and responsibilities.

Public schools are schools of the people, and collectively

stand for popular education on primary, secondary or higher

levels. In the constant readjustments made necessary l)y

our advancinir civilization, the manifest trend is towards

extension in time, expansion in sco})e and wiser adaptation;

or, as some one has expressed it, " bringing schools into

parallelism with life."

By these postulates the query embodied in the sid^ject

assumes this form, "How is po})ular education, beginning

in the kindergarten and ex})anding into all the possibilities

of university extension, related to those industries which are

immediately dependent u})on the product of the soil ?
"

To insist u})()n what has l)een so pithily expressed in that

truism, " The best ])ro(luct of the farm is found in its boys

and girls," would ])e to l)cg the question ; but it is a fact

which nmst not foi- a inoiiuMit be lost siu'ht of in considering

the bearings of the educational problem.
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There is also an important relationsliip between the school

and the farm which must not be too strenuously insisted

upon, because it subsists in connection with all other in-

dustries as well ; but it is no less valid on that account, and

is entitled to a place in the argument. I refer to those

elements of success which in a o-yeater or less defrree are

the inevitable result or more exactly the presuppositions

of a pul)lic-school education: punctuality; industry and

application ; earnestness and fidelity
;

patience and perse-

verance ; method, neatness and economy ; self-denial and

self-control; loyalty, honesty, self-sacrifice and courtesy;

and, were these cardinal virtues even more dilio-entlv and

more successfully inculcated, the interests of agriculture

would l)e in like manner promoted.

It is hio'h vantage ground if we can assume that elevation

of faith, or philosophic insight, or what you will, which to

the spirit of investigation presents the social organism, with

all its activities and interrelations, as one com})lex but

harmonious 'whole, in which the supply of every rational

want must work a reflex benefit in the interest of all.

Whatever tends to familiarize the child, even in its earliest

experience outside the nursery, with objects, facts and forces

appertaining to rural life, is furnishing that child with

capital which may one day l)e available for practical uses.

These same agencies are, by common consent, among those

best calculated to promote a healthful growth in the process

of normal development.

Leaves and l^lossoms ; trees, plants and shrul^s ; clay,

sand, loam; lairds, insects, domestic animals, with their

productions, changes, growth and development, furnish an

exhaustless variety of ol)ject lessons which the alert, percep-

tive faculties of children delight in, and which, under wise

direction, will yield no mean e(|uipment of useful information.

Nor is the work here limited to the culture of the intellect

by dealing with barren facts. There is scope for the higher

culture of emotion and sentiment. No child is well trained

whose feelings of kindness and compassion towards the

lower orders of animate creation are not so cultivated as

to make neglect unnatural and cruelty impossil)le. The

moral aspects of such culture must and can safely be left
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to that evangel of humanity, — may its name be exalted !
—

so faithfully and perseveringly proclaimed from its head-

quarters on Milk Street ; its business phase alone falls

within the limits of this paper.

Sympathy, magnanimity, generosity have room for their

exercise even in dealing with dumb creatures, and the brutes

appreciate it. While the seml)lance of these qualities, be-

gotten of the greed of gain, would doul)tless be spurious,

and so of questionable merit, their genuine counterparts

have not only a moral but a money value. If the causes

of failure among unsuccessful farmers could l)e fully set

forth, there is no doubt but the absence or decadence of the

humane virtues would occupy a prominent })lace. I have

seen in a farmers' institute, not many years ago, an effort to

inculcate more of this spirit of kindliness towards domestic

creatures met with a bantering levity little short of ridicule.

If this be possible among })rogressive agriculturists, what

can be expected from the less intelligent and thoughtless?

The curriculum of the primary school, evQU, if wisely

planned, will provide for those acquisitions and virtues which

lie at the very foundation of successful husl^andry ; and it is

the more important as being the seed-time of principles

and predilections which, in determining quality, rank all

sul)sequent cultivation.

Such work, well begun in childhood, broadens and deepens

in advancing years. Every lesson may be em})hasized by a

new presentation and enforced by generalizations only re-

vealed to the outlook from a higher stand-point. Trees and

shrubs which have been examined and admired as individual

objects may be analyzed and grouped according to species

and genus, their })arts studied, their wood com])ared as to

texture, properties and uses, their fruits considered in rela-

tion to health, luxury and profit. And so of all cro})s and

all products, most of the objects and many of the industries

in this realm, an accjuaintance with whicli^ in detail, would

be rich in resources for recreation and instruction.

There is a point of contact for the pul)lic school and the

sruild of husbandmen in the auricultural fair,— a contact

prolific of advantage to l)()tli. This advantage, either by

accident or desisiu, has to some extent ])een recognized.
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One of the most interesting features in the Worcester-East

fair of the hist autunni was the disphiy of class work from

the school children, — not so nuich for its extent, variety or

excellence, as for the possil)ilities which it suggested. That

this Board is not insensil)le to this advantage is evident

from its recent action: " Voted, That the societies re-

ceiving a 1)()unty from tlie State l)e requested to oft'er

annually to the school children a sum of not less than

twenty dollars in prizes for her))ariums of flowers, grasses

and ferns, and for collections of the diilerent varieties of

wood grown in New England,"— an advance step in the

right direction worthy of all praise. Between the simplest

specimens of handiwork in the kindergarten and the best

achievements of the senior class in the high school there is a

ramje of latent force which aaTiculture miaht enlist as one

of its most potent allies.

In the increasino; demand for trainino' which bears more

directly upon the arts of life, drawing has become a recog-

nized essential, and here nature's types furnish at once

model, ideal and inspiration. Leaf and plant forms, in

whose study and imitation the sense of beauty and symmetry

is awakened and tin}^ Angers are first trained, may later

supply specimens for the more skilful hand, which, under

the exhaustive analysis of the compound microscope, is to

enrich science by its contributions. Nor does the work stop

here ; these same forms, combined, grouped and convention-

alized, minister to our a?sthetic sense in the art features of

architecture, household furnishing and decoration.

If in the pul)lic school of the future some form of manual

training shall become an essential, as it is now an incidental,

feature, its relation to the work of repair and construction

incident to farm life will be too obvious to require com-

ilient.

But such exercises, fitted to develop artistic and mechan-

ical skill, are not only related to and valuable in agricultural

life, but they open the way to useful and remunerative em-

ployment in other lines, and, as such, are entitled to repre-

sent the work of students as a class. Let the earnest work
of our boys and girls be fairly represented in competing

industries and there will be less demand for those cheap
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devices for entertainment which are a menace to the charac-

ter if not the very existence of the agricultural fair.

To develop with any degree of fulness all the actual and

possible relations of education to agriculture, especially in

those more advanced lines where study takes immediate

hold of the practical industries, were to write a treatise,

rather than a brief essay whose modest aim is merely to

BUS'Sest.

If the soil of the earth is an exhaustless storehouse of

material wealth; if plant growth is the endless process

whereby the prime necessities of our physical being— food,

clothing and shelter— are supplied ; if its products are the

great source of those mighty activities which make society

what it is, and effect the commercial solidarity of the race,

— no institution or movement whose mission is to teach the

art of living can safely neglect to solve their mysteries and

inculcate their laws.

This embraces a wider range than at first appears. The

culture of fruit and cereals and roots ; of trees, vines and

flowering plants; the rearing of food-producing animals,

—

are but the rudiments. The staple fibres of textile indus-

tries, timl)er and cabinet woods, gums, resins, perfumes and

drugs; the constituents of soils and the chemistry of plant

foods ; the influence of climate and its variation ; the rela-

tion of producer and consumer, of supply and demand, of

competition and market, — all claim the best fruit of the

most profound research. Here the higher institutions find

ample scope for the most advanced thought, and special

schools an arena for their highest ambition.

The miiversity extension movement, which, like a great

tidal wave, is passing over the educational world, is full of

significance. Starting in England forty years ago, under the

auspices of a university i)hilanthropist, as a concession to

social discontent, and hence a qriasi necessity, and carried

on against prejudice and distrust })y educating the people

to its appreciation, it touched our shores but recently, to

be welcomed with open-armed hospitality. This welcome

signifies that, des[)ite its name, which might retain a flavor

of social distinction and therefore of exclusiveness, it is in

fact an extension of our popular education, so germane to
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our republican institutions and so dear to the heart of the

averaoe American citizen.

University education may be defined according to adapta-

tion its that suited to adults, and in kind as not only higher

but broader than that recjuired during the period of youthful

development.

University extension, as defined by one of its leading

apostles, is " university education for the whole nation,

organized on a basis of itinerant teachers." It is an effort

to bring to the very doors of the masses those advantages

for knowledge and culture which have been res^arded as

the exclusive privilege of the favored few. In the language

of an official description, "The purpose of the university

extension movement is to provide the means of higher edu-

cation for persons of all classes and of both sexes engaged

in the regular occupations of life. It is, in fact, an attempt

to solve the problem of how much of what the universities

do for their own students can l)e done for persons unable to

o;o to a universitv."

It is fitted to meet the wants of a free people, dependent

upon personal exertions for a livelihood, for it is purely

voluntary, unlimited as to requirements of age and range

of subjects ; hence it is that supplementary feature which

brings the educational process into " parallelism with life."

Its relation to the interests of ao:riculture becomes mani-

fest in its very definition. It proclaims to farmers every-

where that their craft does not necessarily divorce them

from the pleasures and advantages of intellectual culture,

with all which that culture implies, but brings to the veriest

churl the achievements of the hiii'hest intelligence in his

own special field, and invites him to a free participation

in its benefits. It says to every man, woman and child,

regardless of age, color or social condition, wdiether drudg-

ing in poverty or surfeited with the luxuries of wealth,

—

" Come up higher."

This movement is still in its infancy, but it is an infancy

of exceptional promise, and therefore claims the fostering

patronage of those who are prominent in the interests of

agriculture ; for the idea upon which its plan is formulated

renders it specially adapted to benefit those wdio are devoted
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to that industry. By a wise and lilieral encouragement of

this hitter-day intellectual reformation, the temples of learn-

ing may lie practically thrown ojien to tillers of the soil, and

agriculture, quickened l)y the mipulse of a new life, made to

respond to the magic touch of more intelligent lal)or.

An old Roman apologue runs as follows: "A vine-

dresser had two daughters and a vineyard ; when his older

daughter was married he gave her a third of his vineyard

for a portion, notwithstanding which he had the same quan-

tity of fruit as formerly. When his younger daughter was

married he gave her half of what remained ; still the prod-

uce of his vineyard Mas undiminished, — the result of a

threefold concentration of his hi1)or."

Success in farming is not so nuich a question of hours,

muscle and acres, as of power concentrated hy intelligence.

Brains are the best fertilizer.

From the foregoing we may safely assume that there is a

relation between popular e<lucati()n and agriculture, and

perhaps form some idea of the character of that relation.

What bearino- has it ui)on the functions of this Board?

It may not be possible, and, if possible, might not be

desirable, for the department of agriculture to invade tlie

province of education ; but there may proceed from it an

influence calculated to enlist the interest of those for whom
such education is provided, and by whose wants its appli-

ances are determined.

The tendency of new ideas in education is to work down-

ward rather than upward, and State departments are in a

condition to influence institutions over which they exercise

supervisory control. If experiment stations, agricultural,

technical and industrial schools, create a demand for specific

qualifications, elementary de})artments will quickly recognize

that demand, and yield a ready response.

Again, the State Board of Agriculture may, as it has

done, reconnnend and eventually prescribe, to a limited ex-

tent, the disposition of State bounty, and so encourage those

features which make for prosperity and repress such as are

indifferent or prejudicial.

Finally, this Board may largely determine the character

of the airricultural fair. The ])ublic school in the rural
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district is often composed, to a great extent, of farmers'

children. Let their work not only l)e recognized, but en-

couraged by the offer of substantial premiums. Let those

premiums not be confined to excellence in scholarly lines, but

embrace noteworthy success in farm work, gardening and

floriculture ; but in all cases stand for exhi1)itions by school

children. There has been, hitherto, too much interest in the

farmer's pigs, and too little interest in the former's children
;

too much in his cultured acres, and too little in his uncultured

home. If we would elevate the standard of agriculture, it

must be by means of personal intelligence, cultivation and

refinement, brought to bear upon the se^'eral departments of

farming life. Something may be done for those now on the

stage, but our hope lies in the oncoming generations of the

future. Let the annual fair be an educational institution,

Avith a serious purpose, and not a field-day for impostors

and mountebanks, nor yet a carnival for blacklegs in dis-

guise ; for, if there is one class which may be said to

be pre-eminently prejudicial to the legitimate interests of

agriculture, that class is the sporting fraternity, and, under

whatsoever o-uise it seeks to commend itself to recognition,

it should be most jealously circumscribed.

In the efibrt to furnish rational instruction and entertain-

ment at these festivals, the farming community should be

induced to turn not only their barns but their cottages inside

out, and so exhibit, alongside the marvellous results of indus-

try and skill which make the farm profital^le, the evidences

of those higher endowments which render irresistible to

its members the attractions of the farmer's home. And here

belong those emanations of taste, ingenuity and skill, the

fruits of amateur studies or industrious leisure, which mean

that life is not all drudgery, nor life in a farm-house a mere

struiia'le for existence.

If this phase of home industry could be so encouraged as

to l)eget a generous rivalry, if that rivalry could result in

making the homes more attractive, and that attraction hold

the young even a little longer to their childhood's allegiance,

who can measure the benefits to American citizenship ? "By
such means," in the language of a contemporary-, "is to

come the civic salvation of the American people."
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I like to think of that old heathen fable of Hercules and
Antaeus as typifying a great physical and moral conservator
for the rising generation. Antteus, son of Terra, the mighty
wrestler, was invincil)le so long as he remained in contact
with his mother Earth, and in a contest with Hercules rose
with renewed vigor from every tall, but when lifted away
from the source of his strength was easily strangled in the
air.

^

Our young people are in conflict with Herculean forces,
pitted against them in mortal combat. Severed from the
salutary influence of country homes, and subjected to the
artiflcial conditions of urban life, they too often fall an easy
prey

;
but kept in touch with mother Earth, soothed by her

magnetic contact and nerved l)y her health-giving i)ower,
the gigantic forces of evil which would compass their ruin
are stayed, if not broken.
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GOIKG WEST.

BY I.YSAXDEH S. KICIIAltUS OF MARSHFIELP.

Seventeen years aoo I visited California, reaching there

about the middle of May and remaining until November.

Two years ago I went to southern California and from thence

northward to the wheat and grain region, where I remamed

until spring. In May the contrast between the snow caps

of the Sien-as and the rich green grass fields of the Califor-

nian valleys is most marked. But before the end of June

not a blade of grass is to be found, and the desert-like monot-

ony is only broken by grain fields, vineyards and gardens.

Durino- the dry season a cloud is of rare occurrence. Not a

shower fell during the first five months of my stay m Ca i-

fornia The amount of dust can be easily imagmed, and the

discomfort of travelling at this season as readily understood.

The '^prino- season beains in January or Feln-uary. ihe

crass remain's fresh until June, and hence the season when

there is -ood pasturage for cattle is from January to June.

Durino- the remainder of the summer, stock can obtam but a

small amount of feed from the dry grass, and must be fed m

addition to their pasturage, unless they are driven to the

mountains, where summer rains keep the grass fresh and

oreen. Owners of large herds on the foot-hills are accus-

tomed to drive them to the mountains for the dry season and

back to the foot-hills for the balance of the year. In this

way the stock are kept at pasture for the whole twe ve

months. There are no fences, and the cattle roam the

country over. Even cows kept for family use are turned

loose, and nmst be hunted up each evening, sometimes ne-

setts," we are able to print only an abstract of this paper.
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cessitating long journeys and consuming considerable time.

The cows are confined for the night in a corral or yard. The
winters on the foot-hills are very mild, and freezing weather

is rarely experienced. It rains much of the time, but more

often during the night than in the day time, and but seldom

snows. Our common New Enijland orasses are but seldom

seen. Oats, l)arley and alfalfa are grown, but are cut green

and made into hay, and this constitutes the agriculture of

the foot-hills. When this hay is plenty it sells for ten or

fifteen dollars per ton, but when scarce sometimes advances

to forty dollars. Shorts and middlings are largely fed to

cows in the dry season, and the feed of a cow costs forty

cents per day for four or five months. Milk sells for twelve

and one-half cents per quart.

The usual course is to raise a crop of oats or barley, which

is sown in the fall, plough the field the following year and

leave it without a crop. This is called summer fallowing.

The third year a crop is again taken. If a crop is required

every year, dressing is freely used in the mountain towns.

The dressing costs nothing. Most of the gardens of these

districts are cultivated by Italians, who raise fruit and vege-

tables for sale. These gardens are liberally dressed with

manure, sometimes as nmch as forty cords per acre being

applied. The ground is kept under a crop the entire year,

one crop immediately following another.

All kinds of veo:etal)les that are o-rown in the East are

raised. Tomato vines are trained on polos. I have seen

them growing eight feet high. The fruit is thus exposed to

the sun, and ripens fast. These gardens must be irrigated

during the dry season. Strawberries ripen the latter part

of May ; early apples, peaches and apricots in July
;
pears,

plums, nectarines and sweet-water grapes in August. Po-

tatoes are full grown in June. Orange and pomegranate

trees grow and produce well. Almond and olive trees grow

well in that locality, and bear plentifully. The almond and

olive trees resemble poach trees. The black walmit tree is

grown in yards for shade and ornament, and produces nuts

somewhat resembling the English walnut. Fig trees pro-

duce three crops in a year. The fruit is very sweet, soft

and pulpy, and will keep but a few days after it is fully ripe.
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The dried figs of commerce are as little like fresh ripe figs '

as dried apples are like fresh ripe pippins.

This seems the natural home of our cultivated flowers

;

even among the foot-hills they grow with the greatest lux-

uriance. Roses and oleanders grow to be as lar^e as

ordinary pear trees, and bloom throughout the year, the

mild winter having no damaging efi'ect upon them.

I spent several weeks on a grain ranch near Stockton. It

contained two thousand acres of fine level land, with not a

native tree upon it. Ten miles of four-slat board fence,

costino- five thousand dollars, had been built to enclose it.

The knd was very sandy, and did not appear to be capable

of sustainimr plants of any kind, but it will produce Irom

eio-ht to twehe bushels of wheat per acre without the appli-

cation of fertilizers of any kind. These sand plains are

used only for the production of grain, and the ranchers

have usually done fairly well. One who farmed five thou-

sand acres could not make it pay for several years, but at

last one favorable season gave him an extra large crop, and

he was enabled to pocket fifty thousand dollars from it.

These wheat farms are all large, none being less than a

quarter section, or one hundred and sixty aci;es. ^\ i h

proper machines one man can care for six hundred and forty

acres. Gang ploughs are used, and the seed is dropped

from a seed-box attached to the plough and covered at the

time of ploughing. Vegetables and fruits grow well in this

section. „ , .

There is another class of land used for wheat growing,

viz , the black clay or " doby" land. This is much more

productive, but is also much harder to work, and m an

unusually wet season cannot be worked. It must be sum-

mer-fallowed once in three years. One hundred acres is all

a man can care for, and highways in this section become

impassable in the rainy season.

Grain growers commence to sow and plough as soon as

the rainy season begins. Often on large farms they sow

a portion during the dry season without ploughing, simply

harrowino- it in. The wheat needs no rain aft^r April, and

the -rowers do not want to see a drop of ram from Aprd to

the "last of November, llain in ^lay starts the weeds, in
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mid-season it lodges the wheat, and late in the season it

damages the straw lying on the ground. Cutting usually

commences earl>' in July, but the last of the straw is not

stored, or rather stacked, until October. "Wheat is Cali-

fornia's greatest product, and the long dry season is a

necessity to the wheat farmers. The wet season is equally

necessary to ensure a crop for the next year.

Twenty or thirty horses are required to carry on a large

farm. Mules are now taking the place of horses, as they

are tougher and stronger. They are raised on the ranches,

and a good jack for breeding is worth from eight hundred

to one thousand dollars. Horses are fed from the stack or

mow. Those not at work are pastured with the cattle,

runnino; at larse all winter in the ijrain fields, and each

drove usually has a leader. Snow rarely falls. Every

ranch is supplied witli a windmill for pum})ing water.

Harvesting is done with a large harvester, costinij; about

a thousand dollars. It cuts a swath twenty feet wide, cuts

the wheat from the stalk, lands it on a header, separates the

wheat from the straw, threshes it, winnows it, pours the

wheat into a bag, sews the bag up and drops it on the ground

ready for market. The harvester is generally worked l)y

horses. To bao- from one thousand to fifteen hundred

bushels of wheat is a fair day's work.

In southern California many of the large farms have been

cut up into small holdings. Most of the farms are devoted

to fruit raising, and a ten-acre farm is not uncommo;i.

Irrigation is necessary in this section, and this makes it

impossible for a man of 1 united means to carry on a large

farm. Again, eight or ten years must ela})se before an

orange grove Avill bear paying cro})s, and a heavy expense

nmst then be incurred in fumic-ating the trees to rid them

of the scale insect. In irrigating, a space twelve or fifteen

feet square around each tree is inclosed in ridges of earth.

The irrigating ditch company sells the water to the fruit and

vegeta])lo growers in such quantities as they desire. The

main ditch flows beside the road, and the water is let onto

the diU'ercnt farms as it flows along. Tlie farmers have to

take their turns, and must l)c on hand when the water

arrives, or Ihoy will los(> it. It may come weekly OT'

monthly, accoiding to the su})i)ly .'i;id demand.
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In southern California oranges, grapes, apricots, English

walnuts and olives are chiefly grown. Bananas are grown

only in sheltered places, and even there must be covered at

night to protect them i'rom frost. The navel oranges are

the most attractive, and much larger than our largest apples.

Grapes for raisins and for other i)urposes are the main crop

in some sections, though many vineyards have been de-

stroyed by some unknown disease. The vineyards of Cali-

fornia are very large, often containing a hundred acres.

The vines are staked up for five or six years and trinmied

to a stump, which by that time becomes strong enough to

support the vine. They are trimmed back to the bare

stump each year, the new canes making a large bush,

bearing sometimes two bushels of grapes.

Much money has been lost in the purchase of land in

southern California. A few years ago there was a great

boom in the region of Los Angeles, and prices ran as high

as three hundred dollars per acre. People arriving in the

evening sometimes viewed the lots and made purchases by

the licjht of lanterns. Banks and hotels were erected in

many cases to help sell the land, but were never occupied.

Now the boom has burst, prices are once more at the normal

level, and it is diflicult to sell. The boom was more par-

ticularly confined to the southern portion of California, but

has injured the sale of land all through the State.

The Puel)lo Indians, residing in the northern portion of

New Mexico, })ractise agriculture and horticulture, and are

somewhat civilized. Their houses are large and sul)stantial,

and have been in existence for three hundred years. They

are grouped closely together around a large Jesuit church.

The Indians are neatly and rather attractively dressed in

the Indian attire. The population neither increases nor

decreases, but remains stationary. They are thrifty and

o-ood farmers, and their gardens are Avell irrinated.

The greater portion of Arizona and New Mexico is a

vast sand plain, which is entirely unproductive. Possibly

this country can be made productive by irrigation, if the

water can be o])tained by boring artesian wells. At present

mining is the principal industry, especially in Arizona.

There are many cattle grazing in these territories, but the
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feed is poor and the cattle correspondingly so. In Nevada

and Idaho there is better feed for cattle, though the severe

winters sometimes cause very great losses to the cattle

owners. Whole herds have sometimes perished from cold

and starvation.

In Colorado farmers are, I think, more successful. If I

were bound to go West, Colorado would be my choice.

It possesses a climate as fine as that of southern California,

the chances of success are as good as anywhere in the West,

and it is a growing country. In seventeen years the popu-

lation of Denver has increased from twenty thousand to one

hundred and twenty thousand. A farmer in south-eastern

Colorado told me that his sales from one hundred and sixty

acres amounted in a year to twenty-five hundred dollars.

His principal crops are alfalfa, potatoes and melons, and

they are raised by irrigation. Corn is left on the stalk all

winter, and picked as needed for feeding. At Iron Springs

pioneers are taking up government lands at a dollar and a

quarter per acre, and selling to a syndicate at five dollars

per acre. The syndicate is Ijringing water from the

Arkansas River by irrigating ditches, and may be expected

to make the naturally rich soil very in-oductive.

A iirain farmer or a stock raiser must necessarily have a

large farm, and for such the West is of course the place.

On the other hand, there is inMarshfield, Mass., a small farm

of but a dozen acres, the sales from which last year equalled

those from a seven-hundrcd-acre grain and stock ranch in

which twenty thousand dollars is invested. The small farm

fleets tenfold the attention per acre that the large one does,

and that is what pays. If UKiny of our large farmers would

expend their labor on twenty-five acres of their best land,

and let the rest grow up to Avood, they would reap a much

larger profit than they do to-day. To young men, young

farmers, and particularly to young married men, I say Don't

fo West ! I have never found a good place waiting for some

one to step into it. For every good place there are plenty

of ap[)licants, and if the i)lace demands more than ordinary

intelligence there are })lenty of men on hand to fill it. No

matter how far West you go, there arc intelligent men there

before you ; and, though we regard our Boston as the Athens
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of America, we must not forget that we do not possess all

the brains of the country. The great West has its share

of mental activity, as its wonderfully rapid development

testifies.

It is useless for a farmer to ffo West unless he has con-

siderable capital. Everything, save fruit culture, is done

on so large a scale that much capital is required at the start.

And even for fruit culture you must have capital enough to

support you for several years until your trees and vines

reach the bearing age. Even if you have this capital, you

had better stay here with your friends and enjoy it. If you

cannot make farming pay here, you may be sure you cannot

there. If you want to be a pioneer and a martyr to the

development of agriculture and civilization, go West by

all means. You are just the man they want there. If you

want to buy government lands at a dollar and a quarter an

acre, five, ten or twenty miles from any habitation, and

live on them a few months, just long enough to meet the

requirements of the law, why go. But as soon as your

time is up you will be glad to return to your old New
England home,

I rarely met a lady from New England in the agricultural

districts of the far West who was not j^earning to return

East. If married, you had better stay at home, for your

wife's sake as well as your own. There are plenty of farms

in New England waiting for young men who are up with

the times in improved methods of agriculture, men with

brains and energy enough to take advantage of the oppor-

tunities of the situation. To the man fitted for the business

of farming, and possessed of a genuine love for it, there

is money in it here, and as much if not more than on the

farms in the far West.
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THE BENEFITS RESULTING FROM AGRICULTURAL

SOCIETIES.*

BY Q. I.. REED OF SOUTH WEYMOUTH.

The early organization of these societies consisted of a

body of citizens incorporated under the laws of the State,

for the purpose of promoting useful improvements in agri-

culture by holding annual exhibitions, at some central loca-

tion arranged for the purpose, bringing together for these

exhibitions their live stock and the products of the soil,

with perhaps a ploughing match added. Exhibitions were

usually held in the open, with but very little expense

attending them, creating a fund for the society from the fees

for membership and charges of admission to the hall and

grounds to those not members, and awarding premiums

u})on the best exhil)itions of live stock and the products

of the soil. At a later ])eriod grounds were purchased by

many of the societies, tracks were laid out, and trotting

races and various kinds of anmsements were added.

As the keeping of live stock is of so nuich earlier date

than the agricultural society, it is interesting to know the

origin, and where and Avhen the improvements liegan which

have culminated in the high degree of perfection shown

at our annual fairs. At an early period we find special

mention made of the vast herds of Jol), l)ut we hardly

suppose agricultural societies were tlicn organized, although

there would appear to l)e no reason why Jol), and many
other of the old patriarchs of tliat time, might not liave

been considered whole agricultural societies in themselves.

Among the vast herds of Job we find the ox, ass, sheep

and camel, only, spoken of. The liorse was not used for

* On a(X'()iiiit of tlic increased si/e of the volume " Af^riciillure of Ma.ssacliusetts,"

we are able to print ouly an abstract of this paper.
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domestic purposes. Horses and wagons are mentioned

during the period of the famine, when Jacob and the

patriarchs removed into Egypt. At a still later period

we find presents of horses being sent into Araljia among
the Oriental rulers. In the early part of the eighteenth

century, according to historical accounts, the modern race

and dray horses were unknown in England, while along

towards the latter part of this same century we find England

exporting to this country such horses as Diomed, Eclipse,

Fearnaught, Messenger, and, at a little later period, Trustee,

Leviathan and the beautiful (llencoe. This would seem an

impossibility were it not for the f^ict that in tlie early part

of the same century three horses were imported into Eng-

land, the blood of whom is said to run in the veins of every

thorough! )red horse in that country, in the male line. The

first of these was Byerly's Turk, the second Darley's Arabian

and the third Godolphin Aral)ian. There can be little dou])t

of the nativity of the horse l)eing in Africa, and that it is to

the Barbs that we are indebted for the foundation of the

English thoroughbred horse.

In 1747 Rev. Dr. Jared Eliot of Killingworth, Conn.,

published a series of six essays, under the title of " Essays

on Field Husbandry, wrote from a Journal of Thirty Years'

Experience." In the beginning of his second essay he

says: "The last year's essay having met with a more

favorable reception than I expected, fifty of the last year's

essay having been sent for by B. Franklin, Esq., of Phila-

delphia, a person of merit and learning ; being encouraged

by him, as also by other gentlemen in these parts, of worth,

capacity and learning, on vrhose judgment I depend more than

my own ; therefore, agriculture being a profession so useful to

mankind, that notwithstanding it hath from the vast variety

of depending objects very numerous uncertainties attending

it, I shall proceed to make the best of such a difficult subject,

in which times and seasons make such great alterations."

Knowing his connection with other prominent organizations

in Philadelphia, and his interest in these essays, although

I have no data to that effect, the inference would be that

Benjamin Franklin was one of the prime movers in the

organization of the first agricultural society in this country.
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One point is noticeable in these essays, showing the results

of a change of condition. Instead of building dykes to

keep the salt water out, an owner of land dug ditches to let

the salt water in, for the })urpose of enhancing the value of

his land.

In 1760 Mr. Bakewell began improvements in the breed-

ing of cattle, commencing with the long-horns, and to him

we are also indebted for the perfection of a new race of

sheep, at that time called the Leicester. He also made

great improvements in certain products of the soil, and with

such success that some farmers from a distance made appli-

cation in disguise to him for employment, for the purpose

of learning the secret of his success. They were accepted,

and continued with him only until they had acquired his

methods. Although improvements in this country were

checked during the revolutionary war, at its termination

the improvements in certain departments of agriculture,

especially in live stock, were very rapid, and have culmi-

nated in the high degree of i)erfection which we have at the

present time.

The earliest agricultural society we find mentioned in

Enii'land was organized in 1777, and was called the Bath or

West of England Society. This society seems to have been

organized during a period of war, but, as the war was so

far away, the agricultural interest at home would naturally

be somewhat improved. The first agricultural society in

this country was at Philadelphia, in 1785, eight years later

than the first society in England. The next was the High-

land Society, in Scotland, instituted in 1785, and the Na-

tional Board of Agriculture was formed in 171)3. The next

in this country were the Massachusetts Society for Promoting

Airriculture, at Boston in 171)2, and one at New York in the

same year. These were the societies organized })revi()us to

the nineteenth century, and, although England had been

settled for something over seventeen centuries, and this

country only about a century and a half, they are found to

be nearly contemi)oraneous with each other in the organiza-

tion of the early societies. History shows that civilization is

the cause of the formation and development of the agricult-

ural society, and that improvements in agriculture can be
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best brought about by the association of persons interested

or engaged in that occupation.

The country at the close of the revolutionary war was in a

somewhat cri})[)led condition, but soon recovered, and from

1800 to 1820 tiie business of the country was in a prosper-

ous condition. New agricultural societies were established

during this period. Among them were the Berkshire So-

ciety, in 1811; the Hamjishire, in 1814; the Essex, in

1818; the Hampshire, Franklin and Ham})den, in 1818;

the Plymouth, in 1819 ; and the Bristol, in 1823. It was in

1818, through an act of the Legislature, that the bounty

from the State was first 2:ranted to ao-ricultural societies,

which still continues. From 1819 to 1844, a quarter of a

century, with the exception of the Bristol in 1823 and the

Massachusetts Horticultural in 1S29, no new asrricultural

societies were organized. From 1844 to the present time

these societies hav^e gradually increased in nuinl)er. Three

new societies were organized between 1844 and 1850, eleven

between 1850 and 1860, six between 18G0 and 1870, one be-

tween 1870 and 1880, and seven between 1880 and 1890,

according to the acts of incorporation.

AVe now arrive at the period of the agricultural societies

of the present day. Some progressive methods have been

advanced in regard to conducting these societies and the

aifricultural interests of the State. It has been said that

"the success of an agricultural society does not depend

upon holding a fair." That may be true ; but would the

ao-ricultural interest throughout the State derive the benefit

that it does under the present system, where the individuals

of the town or county bring together their live stock and

the products of the soil, meet and compare them and sug-

gest improvements ? The fair is an educator. It educates

through this method the whole community, and creates an

interest which, if fairs were omitted, might be lost to a

great extent. Another statement is that " it is not necessary

that these societies should have grounds to hold these fairs."

This also may l)e true, for every society has features pecu-

liarly its own. If the old Essex chooses to hold its annual

fairs in the open, in the old primitive style, after the real

original, solid foundation of all these societies, that is all
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right ; but should we attenipt to carry out that idea at this

late day among some other societies one year Avould about

terminate their existence. In many instances these grounds

are almost invalual)le as public parks or for public gather-

ings, as well as for agricultural purposes, especially in a

mixed community, both agricultural and mechanical. In

some cases gifts of grounds are made to the towns for public

parks, where nothing of this kind exists.

It would perhaps be unwise to discontinue trotting races

wholly, when we take into account the great interest there

is in the horse throughout the country. Every society

knows about what its average annual recei[)ts are, and

should govern itself accordingly in its (jffer of premiums.

The day is past when the offer of very large premiums can

be relied on to increase the receipts.

The officers of the Massachusetts Society in 1811, in

speaking of the benefits resulting from its organization,

say that "Great improvements have been made in butter

and cheese. The breeding of cattle and of sheep has been

more attended to than formerly. The trustees feel the

highest satisfaction in having offered the first premium, five

hundred dollars, for encouraging the importation of Merino

sheep." In the offers of premiums of this society at this

time were one hundred dollars for the cheapest method of

destroying the canker worm ; thirty dollars for the largest

quantity of wool, meat and tallow from the smallest number
of sheep, not less than ten in number ; one hundred dollars

for the cheapest method of raising water from rivers and

ponds, ten or twenty feet, for the ])urpose of irrigation
;

fifty dollars for the greatest variety of grasses ; and "to

the person who shall ascertain ])y accurate analysis the con-

stituent })arls of several fertile soils, respectively, and in

like maimer the j)arts of several poor soils, and shall dis-

cover the defects of the latter, and shall show by actual

experim(!nts how the said d(;fects may be remedied, by the

addition of earths or other ingredients Avhich abound in the

country, and in a manner that may be practisiul by common
farmers, fifty dollars." This, it will be seen, was previous

to the establishment of airricultural collcires, and before

agricultural chemistry had been much introduced into our

educational institutions.
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The suljjcct of the ])enefits of these societies is one that

could be theorized upon to almost an indefinite extent, but

perhaps some practical illustrations maybe quite as inter-

estinof. I know of no more marked illustration than is

shown in the abundance of fruit, especially pears, which

Avas seen in the fall of 1891. A great portion of the

orchards, in whatever locality, will be found to date back to

the time when such magnificent displays were made at the

Massachusetts Horticultural Society and the old Norfolk

Society, by the late Marshall P. Wilder. Other practical

illustrations could be made quite as prominent as this ; but

I have a short article taken from a publication, which con-

veys my own views, and which, from an experience of thirty

years and more, I could illustrate practically. * "Those who

look only on the surface, or Avho have never got in the

stream of progress, often assert that we have too many

agricultural societies, or that they do but little good. The

fact is, our agricultural societies are making such continued

progress, and do their work so silently, that the most active

members do not realize how nuich they have done. How
many stop to ask the question, AVhat would be the condition

of agriculture to-day if there had l)een no agricultural

societies? Alas, how few even think of it! When agri-

cultural societies were formed, and exhibitions held where

the products of the farm were placed side by side for com-

parison, it stirred up a desire to secure the best breeds of

animals and the l)est varieties of fruits and vegetables

;

every portion of the globe was carefully examined to find

the best specimens of animals and vegetables. When these

were collected together, and exhibited by the side of what

we had been producing, the people saw the difference, and

rapidly introduced the improved productions on their own
farms ; so that to-day improved fruits and vegetal)le8 are so

wide-spread that the poorest man can every day place on his

table better fruits and vegetables, and in greater variety,

than could the richest monarchs of Europe a hundred years

ago. By comparing the products of our farms at the

annual shows, a desire has been created for higher cultiva-

* Edmund Hersey in. •' Ihe Old Farmer's Almanac," 1893, p. 44.
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tion ; and thus gradually the farmers have abandoned the

methods of their fathers for methods which searching inves-

tigation has proved to be easier and productive of better

results. The boards of agriculture, farmers' institutes and

the o^ranofe all owe their existence to aaricultural societies

:

and the social condition of the people has been harmonized

and lifted to a higher level, because the societies have

established a platform so broad that all classes can gather

upon it and join hands."
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Levi Stockbridge of Amherst, Chairman, 1894

Chas. p. Lyman, F.R.C, V.S., of Boston, Secretary, . . . 1893

Maurice O'CONNELL, D.V.S., of Holyoke, 1895
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MASSACHUSETTS PATRONS OF HUSBANDRY.

Officers of the State Grange, 1893.

Master,

Overseer, .

Lecturer,

Steward,

Assistant Steward,

Chaplain, .

Treasurer, .

Secretary, .

Gate Keeper,

Pomona,

Flora, .

Ceres, .

Lady Assistant Steward,

. E. D. Howe of Marlborough.

A. C. Stoddard of North Brookfield.

. J. W. Stockwell of Sutton.

. E. A. Emerson of Haverhill.

Geo. L. Davis of Shrewsbury.

Rev. C. S. Walker of Amherst.

F. A. Harrington of Worcester.

. W. C. Jewett of Worcester.

C. H. Deming of Lanesborough.

Mrs. E. Cushman of Lakeville.

Mrs. Minnie M. Chase of Medfield.

. Mrs. C. E. Robinson of Hinsdale.

Mrs. F. L. Chamberlain of Greendale.

Executive Committee.

H. A. Barton, Jr., of Dalton, One year.

C. A. Dennen of Pepperell, Two years.

Geo. L. Clemence of Southbridge, Three years.

Deputies.

A. A. Metcalf,

A. C. Stoddard, .

D. A. Horton,

Wesley B. Barton,

George A. Hastings,

James Hildreth, 2d,

John W. Gifford,

N. B. Douglas, .

Elbridge Cushman,

E. A. Emerson, .

F. A. Rist, .

Marcellus Boynton,

Wm. N. Howard,

. Holden.

North Brookfield.

. Northampton.

. Dalton.

Boylston Centre.

Lunenburg.

South Westport.

Sherborn.

Lakeville.

Haverhill.

Montague.

Westport.

. Soutli Easton.
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KEPORT.

The following report has been transmitted to the secretary

of the State Board of Agriculture by His Excellency the

Governor, with the request that it be included in the " Agri-

culture of Massachusetts."

Report of the National Farmers' Congress

AT Lincoln, ^^b., Nov. 22-24, 1892.

To His Excellency William E. Russell.

Having attended the twelfth annual session of the National

Farmers' Congress, held at Lincoln, Neb., Nov. 22-24, 1892, as

delegate from Massachusetts by Your Excellency's appointment,

I take pleasure in forwarding a report of the Congress and my
action in connection therewith.

The city of Lincoln celebrated its twenty-fifth anniversary the

present year. In accordance with the census of 1890, it has a

population of seventy thousand. It is a great commercial, educa-

tional and manufacturing centre.

The State capitol building, built of granite, some of which came

from New England, is unique in its style, imposiug in its propor-

tions and convenient in its arrangement. The Congress held its

sessions in Representative Hall, the Senate Chamber having been

fitted up to display the varied fruits, cereals, roots and minerals of

the great State of Nebraska. The city government of Lincoln

had most tastefully decorated Representative Hall with patriotic

emblems, and a grand welcome was extended, by Governor Boyd

of Nebraska and Mayor Weir of Lincoln, in behalf of the State

and city which they represented, to the visiting delegates who had

gathered from nearly every State in the Union. The president of

the Congress was the Hon. D. G. Purse of Savannah, Ga. ; the

Secretary, Hon. B. F. Clayton of Iowa.

The purpose of these annual national gatherings is, after radical

discussion, to recommend legislation for the consideration of the

National Congress at Washington, Avhich shall benefit the varied

agricultural industries of the country. Among the laws which
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have found embodiment in the statute books of the country origi-

nating in the agricultural Congress may be named that which pro-

vides a secretary of agriculture for the President's cabinet. The

Interstate Commerce Commission was also the fruit of the agri-

cultural Congress, and many other laws giving tone and vigor to

commercial and agricultural interests have found their starting-

point in earlier sessions of this national organization.

The subjects upon which addresses were delivered in the Con-

gress of 1892 were :
" The Transportation of Agricultural Prod-

ucts," by Hon. W. Pope Yeaman of Missouri; "The Beet

Industry in the United States," by Prof. M. A. Lunn of Nebraska
;

" The Floral Interest," by Mrs. Robert A. McClellen of Alabama
;

"Success in Farming," by Mrs. Josephine Walker of Kansas;

" Highway Transportation on Common Roads," by Hon. J. M.

Stahl of Illinois and Hon. W. S. Delano of Nebraska; "The
Agricultural College," by Pres. George F. Fairchild of Kansas

;

"Government Ownership of Railways," by Hon. H. C. Browne

of Georgia; "Scientific Relation of Money to Business," by

Hon. L. H. Welles of Iowa ; "Agriculture in the South," by Gen.

H. L. Burkitt of Mississippi and F. M. Clemanes of Kentucky

;

*' Agricultural Experiment Stations," by President Fernald of

Maine State College; and " Individuality of American Agricult-

ure," by Daniel Needham of Massachusetts. After the delivery

of these several addresses time was taken for radical discussion of

the subjects which were presented in the essays read to the

Congress,

One of the most important subjects discussed was the " Govern-

ment Construction of Common Roads." The cost of construction

of common roads over prairie land, such as are found in most of

the agricultural States of the West, would be largely in excess of

the building of equally good roads in New England, the Middle

and Southern Atlantic States. Nature has poorly supplied mate-

rial in the prairie States for such construction, and, with a sparsely

settled country, the great cost is an absolute prohibition, if the

means are to be supplied by local taxation. It was stated by the

Hon. J. M. Stahl of Illinois that highway transportation in this

country cost twenty -five cents per ton per mile, which is nearly

two hundred per cent more than the average railway and water

haul. He discussed the value of good roads in connection with

public school education, showing, by statistics taken from a large

field of observation, that bad roads reduced school attendance

twenty-five per cent. In connection with the destructive influences

of horses aud carriages used in transportation, the cost over bad

roads is more than trebled, aud this without taking into account
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the loss of time of driver and team. There can be no doubt that

the future welfare of the prairie farmer must depend largely upon

the condition of the roads over which he is to transport the prod-

ucts of his laud to a market.

A National Board of Agriculture was established by this Con-

gress, and the following gentlemen were elected members of said

Board : G. W. Swink of Colorado, Dennis Denyon of Illinois,

G. M. River of Georgia, Gov. John Scott of Iowa, W. J. Bailey

of Kansas, P. E. Dunham of Maine, Daniel Needham of Massa-

chusetts, W. Pope Yeaman of Missouri, R. W. Furnas of Ne-

braska, A. T. Young of Pennsylvania, Chas. S. Flagg of Rhode

Island, H. O. St. Clair of Oklahoma. The headquarters of this

Board will be at Washington, and tlie general agricultural indus-

tries of the whole country will be studied, so that, if possible, no

conflicting legislation will prejudice the interest of the several

States.

Prof. M. C. Fernald of Maine read an exhaustive paper, setting

forth the relation of science to practical agriculture. His state-

ments were established by actual test made at government experi-

ment stations.

In the address which I delivered upon the " Individuality of

American Agriculture" I set forth by historical data the history

in brief of the tiller of the soil in the old world under ancient and

modern government, in his feeble but vain attempt to free himself

from the bondage of surrounding conditions, and contrasted that

condition with that of the American farmer, who maintains the

individuality of citizenship, a comfortable and often a luxurious

home, being able with the surplus products of his labor to so edu-

cate the children of his family that in mature years they are quali-

fied to take the highest positions in social and public life.

I should not be just to the hospitality of Lincoln did I not men-

tion the dinner given in honor of your delegate by persons con-

nected with the University of Nebraska, to which the Governor of

the State, the Chancellor of the University and many other distin-

guished citizens gathered, to recognize the valuable service of

Massachusetts by her material helps in the diffusion of learning

and the building up of facilities for public transportation in all

parts of the United States.

It was voted to hold the next session of the Congress at Savan-

nah, Ga., in November, 1893.

DANIEL NEEDIIAM,
Delegate.
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CATTLE COMMISSIO]^EES' REPOET.

To the honorable Senate and House of Representatives of

the Commonwealth of Massachusetts, the undersigned Cattle

Commissioners submit their annual report. The law of

1892, " To prevent the spread of tuberculosis," passed on

the 22d of April, largely increased the responsibility and

duty of our Board, and required trained experience and

technical knowledge to enforce its provisions with despatch

and equity to stock owners ; and, by request of his Excellency,

the gentlemen who at that time comprised it resigned their

positions, and Levi Stockbridge of Amherst, Charles P.

Lyman, F.R.C., V.S., professor of veterinary medicine in

Harvard University, and Maurice O'Connell, D.V.S., of

Holyoke, were appointed and qualified May 12, and entered

upon the discharge of their duties ; but the statistics of the

work performed by the Board, which existed from January

1 to May 12, are embodied in this report, that the extent to

which contagious disease has prevailed during the entire

year, and the number of animals slaughtered, maybe shown.

After a thorough examination of the new law, and becoming

satisfied of its intent and familiar with the various provisions

by which that intent was to be secured, it was thought that

the duties imposed by it upon the mayor and aldermen of

cities, the selectmen of towns, and the inspectors, were such

that a system could and should be devised by which positive

information might be obtained of the number of cattle of all

kinds domiciled in the State, and the extent to which the

disease prevailed ; and thus, while at work for its suppres-

sion, we would be able to gather positive facts to correct

erroneous opinions, if such existed. Therefore circulars were

prepared in which a system of work was outlined, and

instructions given in relation to the methods by which the

provisions of the law should be enforced, and sent to the

officers named in every municipality in the Commonwealth,
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with the request that the work be performed promptly, and

reports made to the commissioners.

The responses to these circulars came in very slowly, and

it was found necessary to re-issue them in such change of

form as the lapse of time required. The system devised, the

form of the circulars issued, and the results obtained, will

be found in the report of the secretary of the Board, which

is embodied herein.

COMMONWEALTH OF MASSACHUSETTS.

Board of Cattle Commissioners,

Secretary's Office. 50 Village Street, Boston, Dec. 28, 1892.

Board of Cattle Commissioners.

The secretary begs to make the following report :
—

The newly appointed Board was organized on May 12 ; a

meeting was held immediately, as a result of which the

following circular was issued, and a copy was sent to the

proper officers of every city and town in the Commonwealth.

COMMONWEALTH OF MASSACHUSETTS.

Board of Cattle Commissioners,

Secretary's Office, 50 Village Street, Boston, May 23, 1892.

To Boards of Health of Cities and Towns.

Gentlemen:— You are hereby informed that the new Board

of Cattle Commissioners has now been duly organized, and that

its headquarters are at the School of Veterinary Medicine of Har-

vard University, 50 Village Street, Boston, to which, place all

general correspondence should be addressed.

The personal services of any member of the Board may be ob-

tained by addressing him directly ; and it will be found that this,

in many instances, will save a considerable amount of valuable

time.

Under a recent act of the Legislature all cities and towns are

directed to appoint inspectors of " animals intended for slaughter

or kept for the production of milk." Will you kindly favor this

Board with the address or addresses of such inspector or inspectors

in your district? Yours respectfully,

Levi Stockbuidge, President., \

Amherst, Mass., I Board

Charles P. Lyman, V.S., Secretary, f of

50 Village St., Boston, Mass., ( Cattle

M. O'CoNNELL, D.V.S.,
j

Commissioners.

HotYOKE, Mass., /
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On June 2, because of numerous letters of inquiry from

various towns, the following letter was written to the

Attorney-General :
—

Hon. Albert E. Pillsbuht.

Dear Sir: — Under an act of the Legislature, approved, I

believe, April 22 last, section one of chapter fifty-eight of th

Public Statutes was amended so that the mayor and aldermen a
cities and the selectmen of towns were directed to appoint, in the

month of Aprils "one or more persons to be inspectors of pro-

visions and of animals intended for slaughter or kept for the pro-

duction of milk."

It has happened, because of a deemed improper notice, or for

some other reason not given, that some of the cities and towns

were unable to appoint during April, although they now write me

that they would like to do so, if it were possible within the law
;

and one of them, the city of Newton, has asked whether it is not

possible to obtain new legislation this year, so that the end may

be accomplished.

It has also occurred, in oue instance at least, that a town has

not appointed inspectors under the act until after April, which

appointment is, I suppose, illegal, and as a result of which, it

seems to me possible that certain acts of the inspectors may get

the towns into more or less difficulty.

Section 1 of chapter 58 of the Public Statutes reads, I believe,

" The mayor and aldermen of cities and the selectmen of towns

may annually appoint one or more persons," etc.

To save difficulty, and perhaps impossibility of obtaining further

legislation in the matter this year, and to make cities and towns

secure, is it possible, now that it is amended, to make appointments

under section 1 of chapter 58 ?

In reply to this I received a very courteous letter from the

Attorney-General, saying that, while the Board of Cattle

Commissioners were not among those who were by law

privileged to apply to his office in matters of the kind, he

would be very glad to personally give any help that he could

in the discharge of their duties.

Upon further consideration, the matter seemed to be one

of so much doubt, and the Legislature still being in session,

it was determined to apply for further legislation, and the

following letter was written to his Excellency the Governor

on June 6 :
—
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Dear Sir :— I am in receipt, from the Attorney-General, of a

copy of his communication of June 4 to you regarding the act to

prevent the spread of tuberculosis, etc.

The new Board of Cattle Commissioners was organized May 12,

and a copy of the enclosed circular was sent, upon May 23, to the

proper authority in each city and town in the Commonwealth, of

which there are some, three hundred and fifty-one ; and up to this

time no more than ninety-seven have responded. I take it that

this means that a great many towns have failed to appoint inspectors

under the act. If this is true, and I know that it is in several

instances, the usefulness of the Cattle Commissioners, particularly

in getting at the actual condition of these matters in the State, will

be very much lessened during the coming year. With this act in

full force I believe that the commission will be able to organize

the work during the coming year in a way that will be entirely

sufficient in protecting the consumers of meat and milk, will please

and help those of our farmers who produce milk and healthy beef

for market ; and will be so far satisfactory to the authorities in

certain of our neighboring Slates that they must withdraw the

embargo, and the probable false impression, which they now main-

tain against our cattle.

I suppose that the difficulty of obtaining legislation at this late

day is great; but this is a public health measure, and, under the

circumstances at present existing, an important one now.

The Legislature evidently intended by their act to compel the

cities and towns to appoint inspectors immediately ; that they have

not done so is evidently due to the exceedingly short notice ; the

law not going into force until the 22d of April of this year left them

only eight days in which to act.

Following this on the sixteenth day of June the Legis-

lature passed a measure which allowed a further time for

appointment. Notice of this was given to the several towns.

At this time the following circular letter of instruction to

inspectors was issued from this office, and from time to time,

as the addresses were received, a copy of it was sent to each

one of the inspectors :
—

COMMONWEALTH OF MASSACHUSETTS.

BoAim OF Cattle Commissioners,

Secretary's Gifice, 50 Village Street, Boston, July, 1892.

The Board of Cattle Commissioners having been requested by

several of the cities and towns of the Commonwealth to delinc the

duties of the inspectors of " animals intended for slaughter or kept
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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.

Tuberculosis.

1. All herds within your district that ai-e engaged in the pro-

duction of milk that is to be marketed or sold, including milk or

cream sold to creameries, or in which there are animals that are

being fattened for beef, shall be thoroughly examined by you as

often as once in each three months.

2. 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 result of the inspection.

3. If, on the contrary, tuberculosis is found to exist in the

herd, each animal showing it shall be isolated on the farm, or in

some other convenient place to be selected by you, and quaran-

tined 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 giveu, it shall be withdrawn.

4. Quarantined animals must not be killed except by the per-

mission 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 to

this office.

5. Whenever you have reason to believe that new and

unsuspected 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 reinspection shall be made at once,

and the directions already given shall be followed.

Inspectioyi of Meat.

1. 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, and where the

general market is sought.

2. 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 is to be taken from your

local board of health.
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3. 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 or State from whence it was procured, and a report as to the

facts made to the commission.

General Suggestions.

1. 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 reference to this office.

2. If during any of your inspections you find any cases of what

is called, variously, actinomycosis, big jaw, wen, jaw ail, bone ail

or sitfast, in cattle, kindly report its location.

3. Notify this Board of your action promptly.

4. Notify this office of, the number of blank certificates that

you will possibly require.

Levi Stockbridge, President,

Charles P. Lyman, Secretary,

M. O'CONNELL, D.V.S.,

Board of Cattle Cormyiissioners.

The Law.

[Public Statutes, Chapteh 58.]

Section 1. The mayor and aldermen of cities and the select-

men of towns may annually appoint one or more persons to be in-

spectors of provisions and of animals intended for slaughter.

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 may inspect all animals intended for

slaughter, and all meats, fish, vegetables, produce, fruits, and

provisions of all kinds, found in said cities or towns or exposed

for sale or kept with intent to sell therein ; and may for this pur-

pose enter into all buildings or enclosures where said animals,

meats, fish, vegetables, produce, fruits, or provisions are kept,

stored, or exposed for slaughter or sale. When such animals,

meat, fish, vegetables, produce, fruit, or provisions are found on

such inspections to be tainted, diseased, corrupted, decayed, or

unwholesome from any cause, said inspectors shall seize the same,

and cause them or it to be destroyed or disposed of otherwise than

for food ; but if, at the time of the seizure, the owner of the

property seized notifies in writing the inspector seizing the same
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of his desire to appeal to the board of health, said inspector shall

cause said animals, meat, fish, vegetables, produce, fruit, or pro-

visions to be inspected by said board of health, or by a committee

thereof consisting of not less than two members ; and if said

board or committee find the same to be tainted, diseased, corrupted,

or unwholesome, they shall order the same to be destroyed or dis-

posed of otherwise than for food. If said board,or committee do

not so find, they shall order said animals, meat, fish, vegetables,

produce, fruit, or provisions to be forthwith returned to the owner

thereof. All moneys received by said inspectors or board of

health for property disposed of as aforesaid shall, after deducting

all expenses incurred by reason of such seizure, be paid to the

owner of such property.

Sect. 3. Said inspectors may inspect all veal found in said

cities or towns, or offered or exposed for sale, or kept with intent

to sell therein, and if said veal is, in the judgment of the in-

spector, that of a calf killed under four weeks old, he shall seize

the same and cause it to be destroyed or disposed of as provided

in the preceding section, subject, however, to the provisions

therein contained concerning appeal and the disposal of moneys.

Sect, 4. "When complaint is made on oath to any police, dis-

trict, or municipal court, or to a magistrate authorized to issue

warrants in criminal cases, that the complainant believes that any

diseased animals, or any tainted, diseased, corrupted, decayed, or

unwholesome meat, fish, vegetables, produce, fruit, or provisions

of any kind, or any veal of a calf killed under four weeks old,

are kept or concealed in a particular house or place with the in-

tent to kill, sell, or offer the same for sale for food, the court or

magistrate, if satisfied tliere is reasonable cause for such belief,

shall issue a warrant to search for such animals or articles, and

all such warrants shall be directed and executed as provided in

section three of chapter two hundred and twelve. If upon hear-

ing, said court or magistrate determines that said animals or

articles or any of them were kept or concealed for the purpose

aforesaid, the same shall be destroyed or disposed of by the in-

spector, or by any officer designated by the court or magistrate

according to the provisions of section two of this chapter ; if the

court or magistrate does not so determine, said animals or articles

shall be returned to the owner.

Sect. 5. Whoever knowingly sells, or offers, or exposes for

sale, or has in his possession with intent to sell for food, any

diseased animal, or any tainted, diseased, corrupted, decayed, or

unwholesome meat, fish, vegetables, produce, fruit, or provisions

of any kind whatever, shall be punished by imprisonment in jail
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not more than sixty days, or by fine of not more than one

hundred dollars.

Sect. 6. The place where property condemned under this

chapter is found, and the name of every person in whose posses-

sion it is found, and of every person convicted of an offence

under the preceding section, shall be published in two newspapers

published in the county in which the property was found or the

conviction took place.

Sect. 7. The provisions of this chapter shall not be in force

in any city or town unless thoy are adopted by the city council of

such city or the inhabitants of such town, or unless the provisions

of chapter one hundred and eiglity of the statutes of the year

eighteen hundred and seventy-six have been already so adopted.

COMMONWEALTH OF MASSACHUSETTS.

In the Year One Thousand Eight Hundred and Ninety-two.

An Act
to molle effectually prevent the spread of tuhekculosis.

Be it enacted by the Senate and House of Eej)rese7iiatives in General

Court assembled, and b/j the aulhoritij 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 an-

nually " in the second line of said section and inserting in place

thereof the words " shall annually in the montli of April," also by

inserting after the word " slaughter," in the third line of said

section, 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 sliall be sworn faithfully to discharge the duties of

their ollice, and shall receive such compensation as the city council

or the selectmen shall determiue.

Sect. 2. Said inspectors, in addition to the powers conferred

upon them by section two of chapter fifty-eight of the I'ublic

Statutes, may inspect all animals kci)t for the production of milk,

and shall report to the board of cattle commissioners all suspected

cases of tuberculosis wliicli 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 here-

by amended by inserting after the word " of " in tlie ninth line of

said section the word " tuberculosis," and by adding at the cud of
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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 con-

demned," so as to read as follows : Sect. 13. When the commis-

sioners, b}' 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 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.

Notwithstanding these efforts, there were so many towns

that had not notified this office of the appointment, that on

October 10 the following circular was sent :
—

COMMONWEALTH OF MASSACHUSETTS.

Board of Cattle Commissioners,

Secretary's Office, 50 Village Street, Boston, Oct. 10, 1892.

To the Selectmen of the Tow7i of

Gentlemen: — We have received no notice that you have, as

yet, appointed an inspector under the act of 1892, entitled " An
Act to more effectually prevent the spread of tuberculosis," which

appointment is, you will notice, made compulsory by the act.

If the appointment has already been made, will you send the

inspector's name and address to us at once. If it has not been

made, will you remedy the failure, or give us your reason for not

doing so without further loss of time.

Per order of the Board of Cattle Commissioners,

Charles P. Lyman, Secretary.

On December 3 several towns were still delinquent, and

to these the following letter was sent :
—
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The name and address of the person appointed by you as inspec-

tor under the act of 1892, entitled " An Act to more effectually

prevent the spread of tuberculosis," has not been received by us,

notwithstanding the fact that you have been repeatedly notified by

this Board to send such name and address. I am now instructed

by the Board to demand that, if you have not already done so,

you comply with the provisions of said act ; and you are hereby

directed to send the name and address of the inspector, so appointed,

to this office without further loss of time.

These measures were so far successful that at the present

writing (December 28) the appointments have been made by

all of the towns except Palmer, Scituate, Southborough and

Windsor.

Notwithstanding the fact that so many of the towns have

appointed inspectors, a further difficulty has been met with

in the fact that for various reasons, some of them explained,

some of them not explained, the inspectors have neglected

to make any return to this office of any work that they have

done in the following two hundred and thirty-three towns :

Acton, Acushnet, Adams, Agawam, Alford, Amherst, Ash-

burnham, Ashby, Ashfield, Avon, Barnstable, Barre, Becket,

Bedford, Belchertown, Bellingham, Bernardston, Beverly,

Billerica, Blandford, Bolton, Boston, Bourne, Boxborough,

Boxford, Boylston, Bradford, Braintree, New Braintree,

Brewster, Bridgewater, Brimfield, Buckland, Carlisle, Car-

ver, Charlemont, Chatham, Chelmsford, Chelsea, Cheshire,

Chester, Chicopee, Chilmark, Clarksburg, Cohasset, Col-

rain, Concord, Conway, Dalton, Dana, Daiivers, Dart-

mouth, Dedham, Deertiekl, Dennis, Douglas, Dracut,

Dudley, East Bridgewater, Eastham, Edgartown, Egremont,

Erving, Essex, Fairhaven, Falmouth, Fitchburg, Florida,

Freetown, Gay Head, Georgetown, Gloucester, Gosnold,

Granville, Great Barrington, Greenwich, Hampden, Hancock,

Hanover, Hardwick, Harvard, Harwich, Hatfield, Haverhill,

Hawley, Heath, Holbrook, Holdcn, Holland, Holyokc,

Hopedale, Hubbardston, Hudson, Huntington, Hyde Park,

Ilyannis, Ipswich, Lakcvillc, Lancaster, Lanesborough,

Lawrence, Lee, Leicester, Lenox, Leominster, Leverett,

Lincoln, Littleton, Longmeadow, Lowell, Ludlow, Lynn,

Lynnfield, Maiden, Manchester, Marblehead, Marion,
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Mashpee, Mattapoisett, Medford, Methuen, Middlefield,

Middleton, Milford, Millis, Monroe, Monson, Monterey,

Montgomery, Mt. Washington, Nahant, Nantucket, Natick,

New Ashford, Newbury, Newburyport, New Marlborough,

New Salem, Norfolk, Northampton, North Andover, North-

borough, North Reading, Norton, Norwell, Oakham, Otis,

Oxford, Palmer, Paxton, Peabody, Peru, Petersham,

Phillipston, Pittsfield, Plymouth, Plympton, Prescott,

Princeton, Provincetown, Quincy, Raynham, Reading,

Rehoboth, Revere, Richmond, Rochester, Rowe, Royalston,

Russell, Rutland, Salem, Salisbury, Sandisfield, Saugus,

Savoy, Scituate, Seekonk, Sharon, Sheffield, Shelburne,

Sherboru, Shirley, Shrews])ury, Shutesbury, Southborough,

South])ridge, South Hadley, Spencer, Springfield, Sterling,

Stockbridge, Stoughton, Stow, Sturbridge, Sunderland,

Sutton, Swampscott, Templeton, Tolland, Townsend, Truro,

Tyringham, Upton, Wales, Waltham, Ware, Wareham,

Warwick, Washington, Wellesley, Wendell, Wenham, West
Boylston, West Bridgewater, West Brookfield, Westtield,

Westford, Westminster, West Newbury, Westport, West
Springfield, Weymouth, Whately, Wilmington, Winchen-

don, Winchester, Windsor, Wiuthrop, Woburn, Worcester,

Wrentham, Yarmouth.

In the following one hundred and thirty-five towns they

have not even applied for the necessary papers : Acton,

Acushnet, Adams, Agawam, Ashburnham, Ashby, Barn-

stal)le, Barre, Becket, Bedford, Bernardston, Boston, Box-

borough, Boxford, Bradford, Braintree, New Braintree,

Brewster, Bridgewater, Buckland, Carlisle, Carver, Charle-

mont, Chatham, Chelmsford, Cheshire, Chester, Chicopee,

Conway, Danvers, Dartmouth, Deerfield, Dennis, Douglas,

Dracut, Dudley, Eastham, Edgartown, Erving, Fairhaven,

Falmouth, Gay Head, Gosnold, Granville, Greenwich,

Hampden, Hancock, Hardwick, Harvard, Heath, Holbrook,

Hopedale, Hubbardston, Huntington, Hyannis, Lakeville,

Lanesborough, Lawrence, Leicester, Lenox, Littleton,

Longmeadow, Lowell, Ludlow, Lynn, Maiden, Manchester,

Marion, Mashpee, Medford, Middlefield, Middleton, Millis,

Monroe, Montgomery, Mt. AVashington, Nantucket, New
Ashford, Newburypoj-t, J^qw Marlborough, New Salem,
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North Andover, Northborougli, North Reading, Norton,

Norwell, Otis, Oxford, Pahner, Peru, Pittsfield, Prescott,

Princeton, Provincetown, Quincy, Raynham, Reading,

Rehoboth, Revere, Richmond, Royalston, Russell, Rutland,

Salem, Salisbury, Savoy, Scituate, Sherborn, Shutesl)ury,

Southborough, South Hadley, Spencer, Sturbridge, Sunder-

land, Templeton, Tolland, Townsend, Tyringham, "Wales,

Wareham, Warren, Washington, Wendell, West Bridge-

water, West Brookfield, Westfield, Westford, West
Springfield, Weymouth, Whately, Winchendon, Windsor,

Winthrop, Wrentham, yarmouth.

In view of these unexpected hindrances, I am unable to

make as full a report concerning the condition of the cattle

throughout the State as it was hoped that by this time would

be possible.

In the one hundred and ei2:hteen towns from which

returns have been received, 46,5 IG cattle have been ex-

amined; of these, 105 have been suspected of being aftectcd

with some contagious disease.

Respectfully submitted,

Charles P. Lyman, Secretary.

COMMONWEALTH OF MASSACHUSETTS.

BoAui) OF Cattle Commissioners,

Secretary's Office, 50 Village Street, Boston, Oct. 10, 1892.

To the Selectmen of the Town of .

Gentlemen :— Since the appointment by you of Mr. as

inspector, under the act of 1892, entitled "An Act to more

effectually prevent the spread of tuberculosis," he has not ap[)lie(l

to us for the necessary papers, as we have asked him to do by

sending hun our circular letter of instruction to inspectors ; nor

have we a^iy knowledge that he has entered upon the discharge of

his duties.

Will you kindly see that he at once complies with our require-

ments.

Per order of the Board of Cattle Commissioners,

Charles V. J^yman, Secretary.

It is regretted that the system adopted to gather statistical

information of the number of caltle (if all kin<ls kept in each

of our municipalities, and tlio extent to which tuberculosis



No. 4.] CATTLE COMMISSIONERS. 459

prevails in each, has failed of complete success, through the

neglect of our city and town officers to discharge the duty

assigned them bylaw. It is apparent that 45,516, though

a very large number, is yet a small minority of all the neat

stock of the State, yet enough to be taVen as a fair repre-

sentation of our cattle, so far as their health and exemption

from tuberculosis is concerned. The official work of in-

specting these cattle has been thoroughly done, and all cases

of suspected disease reported to us. Of the 105 suspected

cases examined by us, 81 were found to be tuberculous, and

were destroyed. The per cent of disease thus found,

though so very small, is sufficient to justify the strengthen-

ing of the law by the amendments herein proposed, and

continued effort by the system which has been adopted.

Glanders.

This disease has been quite prevalent during the year,

and with the same peculiarities of locality that have been

noted in former reports. The number of animals destroyed

by both boards in accordance with the provisions of law has

been 184, which is less than the numl^er killed in 1891 ; but

we have reason to believe that, notwithstanding its illegality,

many have been destroyed by the advice of practitioners, to

avoid publicity and screen the stables of their owners from

the suspicion of being infected with the disease.

Hog Cholera.

We have been notified of the existence of this disease in

but four localities, on which, being sporadic in character, no

action was taken but to cause strict isolation, and this has

been effectual to prevent the spread of the disease to other

herds.

Practical experience has convinced the Board that the law

of 1892, " To prevent the spread of tuberculosis," could be

made more effective, and would remove most of the diffi-

culties we have encountered in its administration, if it were

amended as follows : Give to each member of the commission

power to quarantine a suspected animal, and to kill, or

cause to be killed, any animal which he judges has an in-

fectious or contagious disease. The mayor and aldermen of
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cities and the selectmen of towns should be made liable to a

penalty if they refuse or neglect to appoint inspectors as the

law provides ; and the inspector who accepts the appoint-

ment and qualifies by taking the required oath should be

lial)le to a penalty if he refuses or neglects to discharge his

duty, or fails to conqiiy with the order or instructions of the

commissioners made in the discharge of their duty. Power
should be given the commissioners to appoint agents at

various points in the State, to aid them in the examination

and final disposition of cases. Power should be given the

commissioners to employ a clerk, at a moderate salary, to

keep the records of the Board.

LEVI STOCKBRIDGE,
CHAS. P. LYMAN, Sec,

M. O'CONNELL, D.V.S.,
Cattle Commissioners.
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TENTH ANNUAL REPORT OF THE DIRECTOR

OF THE

MASSACHUSETTS STATE AGRICULTURAL
EXPERIMENT STATION,

AMHERST, MASS.

To the Honorable Board of Control.

Gentlemen : — The general condition of the State Agri-

cultural Experiment Station may be considered to-day to be

as satisfactory as at the close of the preceding year.

The buildings are on the whole in a fair state of preserva-

tion, considering their respective ages and previous con-

ditions.

The arrangements for experiments in stock feeding have

been improved in various directions, to })rovide for actual

trials regarding the rate of digestibility of some new feed

stuffs.

The numl:)er of silos has been increased to three, to admit

of contemporaneous observations with different kinds of

ensilao:e.

The outfit in apparatus of the chemical lalioratory has

been materially enlarged, to meet the growing demand for

the analyses of dairy products, of imitations of l)utter, and

of commercial feed stuffs.

A favorable season has contriliuted largely towards a

satisfactory termination of a series of field experiments.

The different lines of observation from time to time

presented for your consideration and endorsement have

received their due attention to the full extent of existing

resources, and as far as circumstances have rendered it

practicable.

The co-operative tests in the vegetation house regarding

the effect of different kinds and combinations of plant food
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on the general character of certain field and garden crops,

as well as on certain characteristics of the roots of legu-

minous plants, have added a new and interesting feature to

the work of the station.

Prof. J. E. Humphrey has continued his observations

regarding certain diseases of garden crops and fruits. A
description of his work concerning some diseases of the

cucumber, the black-knot of the plum, etc., accompanied

by interesting illustrations, form a part of this report.

Part II., 10.

Dr. J. B. Lindsey, a graduate of the Massachusetts

Agricultural College, and former assistant in the Massachu-

setts State Experiment Station, who has lately closed a

three-years course of study at the University of GiJttingen

and Zurich, and whose services have been secured by a vote

of the Board at the July meeting, has entered upon his

duties as associate chemist. The supervision and manage-

ment of the stock-feeding de})artment has been assigned to

him as his special duty.

The work carried on at the station during the past year,

1892, has l)een reported in detail upon the succeeding pages

in the foliowin"; order :
—

o

Part I.

On Feeding ExpEmMENTS.

Feeduig experiments with milch cows (two).

1. AVinter feedhig experiments witli milch cows :
—

Dent coi'n vs. sweet corn.

Corn meal vs. maize feed (Chieago).

2. Sunnner feeding experiments with milch cows :
—

Green feed : Kye, Canada peas and oats, summer vetch

and oats, fodder corn and serradella.

Grain fcM'd : AViieat bran, Buffalo gluten feed, cotton-seed

meal.

3. Creamery record of the station for 1891 and 1892.

4. Analyses oi' milk of dillerent breeds of cows l)y Rabcock

mode,

5. Discussion on fodder arliclcs and fodder supplies:—
Home-raised foddiM- articles

Commercial feed stuffs.

6. Analyses of fodder articles made at the station in 1892.
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II. Feeding experiments with steers (two)

.

III. Feeding experiments with lambs.

IV. Feecling experiments witli pigs (two)

.

V. Compilation of the amount of digestible nutrients consumed

daily in the different feeding experiments made at the

station, 1886-92, by Dr. J. D. Lindsey :
—

1. Milch cows.

2. Steei-s.

3. Lambs.

Part II.

On Field Experiments and Observations in Vegetable
Physiology and Pathology.

1. Field experiments to ascertain the effect of the exclusion of

every form of nitrogen containing mauurial matter from

the fertilizer applied for the production of a leguminous

crop, soja bean, on its yield per acre (Field A).

2. Field experiments with prominent varieties of grasses and

with grass mixtures under fairly corresponding circum-

stances (Field B).

3. Field experiments regarding the effect of dift'erent combina-

tions 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 phos-

phates or the more costly acidulated phosphates (Field F)

.

6. Field experiments with mixed forage crops for green fodder

and hay, vetch and oats, Canada peas and oats, soja

bean, serradella, fodder corn (Fields G, H and I).

7. Observations on permanent grass lands (meadows).

8. Report on general farm work.

9 Report of Prof. James E. Humphrey on various diseases of

plants, with observations in the field and vegetation

house.
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Part III.

Special Work in the Chemical Laboratory.

I. Communication on commercial fertilizers.

1. General introduction.

2. Laws for the regulation of trade in commei'cial fertilizers.

3. List of licensed manufacturers and dealers from May 1, 1892,

to May 1, 1893.

4. Analyses of licensed fertilizers (185).

5. Analyses of commercial fertilizers and manurial substances

sent on for examination (114).

6. Miscellaneous analyses (9).

II. Analyses of milk sent on for examination (113).

III. Analyses of water sent on for examination (109).

IV. Compilation of analyses made at Amherst, Mass., of agri-

cultural chemicals and refuse materials used for fertil-

izing purposes.

V. Compilation of analyses made at Amherst, Mass., of fodder

articles, fruits, sugar-producing plants, dairy prod-

ucts, etc.

- ' Meteorological Observations.

The periodical publications of the station have been as

frequent as in preceding years ; four bulletins, from ten to

eleven thousand copies each, and eight circulars of official

analyses, seven thousand copies each. The interest in these

pul)lications is steadily increasing on the part of farmers,

and the growing interest of the press is well illustrated by

our numerous exchanges of periodical publications from

home and a])road, as may be seen from a subsequent

statement.

It gives me pleasure, before concluding, to express to you

my due appreciation of the faithful and sul)stantial su})})ort

I have received from all parties engaged with me in the

work accomplished at the station. With the assurance of

my sincere thanks for your kind encouragement and indul-

gence, permit me to sign,

Yours very resi)ectfully,

C. A. GOESSMANN,
Director of the Massachusetts State Agricultural Experiment Station.



PAR.T I.

FEEDING EXPERIMENTS.

I. Feeding Experiments with Milch Cows (two).

II. Feeding Experiments with Steers (two).

III. Feeding Experiments with Lambs.

IV. Feeding Experiments with Pigs (two).

V. Compilation of the Amount of Digestible Nutri-

ents consumed Daily in the Different Feed-

ing Experiments.
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I.

FEEDING EXPERIMENTS WITH MILCH COWS
(TWO).

1891-92.

1. VYinter feeding experiments with milch cows :
—

Dent corn vs. sweet coi'n.

Corn meal vs. maize feed (Chicago).

2. Summer feeding experiments with milch cows:—
Green feed : Rye, Canada peas and oats, summer vetch and oats,

fodder corn and serradella.

Grain feed : Wheat bran, Buffalo gluten feed, cotton-seed meal.

3. Creamery record of the station for 1891 and 1892.

4. Analyses of milk of different breeds of cows by Babcock's

mode.

5. Discussion on fodder articles and fodder supplies.

Home-raised fodder articles.

Commercial feed stuffs.

6. Analyses of fodder articles made at the station in 1892.

Iiitroduction. — From preceding annual reports it may be

noticed that of late our attention has been directed toAvards

actujil feeding trials with a series of concentrated commer-

cial feed stuffs comparatively new in our local markets.

Their more general appearance in recent times rendered it

desirable, in the interest of our dairy industry, to ascertain

their comparative feeding etiects, as well as their special

economical merits, in our present conditions of food sup-

plies for the |)roduction of milk and of meat.

These articles were as a rule compared with each other as

well as with other' standard feed stuffs, as far as practicable

under otherwise corresponding circumstances. They were

usually fed in connection with the same kinds of grain feed

and of coarse fodder articles.

The results obtained with Chicago gluten meal, old and
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new process linseed meal, dried brewer's grain when fed in

connection with corn meal or corn and col) meal or wheat

bran or cotton-seed meal, or as substitutes of one or the

other of these articles, have already been described in

previous reports (VIII. and IX.).

Durino; our last trials Chicao^o maize feed and Buftalo

gluten feed have served as a new constituent of our grain

feed ration for all classes of animals.

It has been our aim to secure genuine articles of both

descriptions. The exceptionally high price of corn meal at

the beginning of the year (thirty dollars a ton) rendered it

advisable to look for some cheaper suitable commercial

feed stuff, which might serve, in combination with other

current, concentrated commercial feed stuffs, as a sub-

stitute for the former. Our results are on the whole quite

encouraging, as may be seen from an examination of our

subsequently described feeding experiments with various

kinds of animals.

1. Winter Feedixo Experiments avitii Milch Coavs.

Mvemher, 1891, to March, 1892.

[Dent corn vs. sweet corn ; corn meal vs. maize feed (Chicago)
.]

The experiments here under discussion were planned for

the purpose of comparing the food value of a reputed

variety of " dent corn" with that of a standard variety of

" sweet corn," when used as the principal coarse fodder

constituent in the daily diet of milch cows, either in the

form of " ensilage," or, in a more advanced state of growth,

in that of " stover." " Pride of the North " was selected as

the representative of dent corns, and " Stowell's Evergreen "

as that of sweet corns ; both kinds of corn were used in all

cases in corresponding stages of growth.

The exceptionally high market price of the corn meal at

the beginning of our experiment (thirty-one dollars per ton

of two thousand pounds) rendered its sulistitution in the

daily diet of milch cows desirable for economical reasons.

The Chicago variety of '
' maize feed " was chosen for that

purpose. This comparatively new feed stuff is one of the

waste products of corn ol)tained in connection with the

manufacture of glucose su^ar. The "maize feed " sold at
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the time at twenty-five dollars })cr ton of two thousand

pounds. The commercial value of its fertilizing constitu-

ents, nitrogen, phosphoric acid and potash exceeded those

contained in the corn meal from six to seven dollars per ton,

making a difierence at the time of twelve dollars in the 7iel

cost of both kinds of fine or grain feed. A successful

attempt at using " maize feed " in place of corn meal in the

daily diet of milch cows could not fail to secure a material

reduction in the net cost of the grain feed portion of the

daily fodder ration.

From six to eight cows, grades of various descriptions

and of difterent milking periods, were selected for the trial.

Some of these animals served a shorter period than others,

on account of a too far advanced stage of lactation. Our

record on this occasion is confined to four cows, wdiich took

part, with but one exception, from the beginning of obser-

vation.

1. History of Cows.

NAME OI''

cow.
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Analyses of Fine Feed iised.

[Graia Feed
]

Food Analvses.
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production of ensilage or of stover. In case of ensilage,

the corn was cut in both cases when the kernels beiran to

glaze ; the whole plant was reduced to pieces from one to

one and one-half inches in lenoth, before beins; filled into the

silo. The latter was filled as rapidly as the supply of mate-

rial admitted. Both silos were covered in the same way

(see previous report). They were of the same size and

contained about the same quantity of cut ensilage corn

(whole plant).

The corn stover was ol)tained in both instances from the

matured crops, which were cut about ten days later than for

ensilage. The ears were separated from the stalks and

the latter carefully field-cured, and subsequently cut in a

similar way as the ensilage for the silo, before being fed.

The stover from sweet corn retained under otherwise corre-

sponding circumstances more moisture than that from the

dent corn ; it was for this reason more lialde to mould than

the former. The ensilage from sweet corn was, however,

fully equal in color and flavor to that from the dent corn.

Both were highly relished by the animals on trial.

The chemical composition of the several coarse fodder

articles used in our experiment is stated in the following

tabular record :
—

Analyses of Coarse Fodder Articles used.
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Fertilizing Constituents.

[Nitrogen 15 cents, phosphoric acid 5^ cents, potassium oxide 4^ cents, per pound.]

Fertilizer Analyses.
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sumed per day has varied in case of different animals from

twelve and one-half to seventeen pounds per head ; while

the daily consumption of the stover obtained from the dent

corn variety, Pride of the North, has varied per head from

ten to thirteen and one-half pounds. The diflerence in the

amount of both kinds of stover consumed is evidently

mainly due to their different state of moisture, as may be

noticed by comparing in both cases the total amount of dry

matter contained in the daily diet consumed during the

second and third feeding periods.

Corn ensilage and English hay constituted the coarse fod-

der of the daily diet during the fourth and fifth feeding

periods. The amount of English hay fed per day in this

connection was limited in all cases to five pounds per head

;

that of both kinds of the ensilage was governed by the

appetite of each animal. Dent corn ensilage was fed in

connection with English hay, as stated during the fourth

feeding period, and the ensilage from the sweet corn during

the fifth.

The daily consumption of the ensilage from the sweet

corn varied per head in case of different animals from

twenty-four to forty-three pounds, and that of the ensilage

from the sweet corn from thirty-five to fifty-three pounds.

This difference in the wx'ights of both kinds of ensilage con-

sumed in case of the same animal, is materially due to the

same circumstance as has been pointed out previously with

reference to similar facts noticed concerning the consump-

tion of both kinds of corn stover. The ensilage of the dent

corn contains twenty per cent, of dry vegetable matter and

eighty per cent, of water, and the ensilage of the sweet

sixteen per cent, of dry vegetable matter and eighty-four

per cent, of water. The cows were watered twice a day,

about two hours after feeding time.

The daily fodder rations below described represent the

average composition of the daily diet used per head during

the stated five succeeding feeding periods.
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Average Composition of the Daily Fodder Rations used during the

Five Successive Feeding Periods (1891-92).

I.
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4. Cost of Feed.

The commercial valuation of the previously described

daily average fodder rations during the five feeding periods

of our experiment is based on the below-stated contempo-

rary local price of the various fodder articles used in their

composition :
—

Local Market Cost 2'>er Ton of the Vario^is Articles of Fodder used.

Corn meal, $31 00

Wheat bran, 22 00

Maize feed, 25 00

Cotton-seed meal, 29 00

English hay, 15 00

Sweet corn stover, 5 00

Dent corn stover, 5 00

Sweet corn ensilage, 2 50

Dent corn ensilage, 2 50

Sugar beets, 5 00

Summary of Cost of the Above-stated Average Daily Fodder

nations used.

[Cents.]

Feeding Periods.

II. III. IV.

Total cost,

Maiiurial value obtainable.

Net cost,*....
26.18
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kind and quality of fodder article depends on the function,

the kind and the age of the animal which consumes it. In

case of milch cows it is conceded that an allowance of

a loss of twenty per cent, covers the amount of nitrogen,

phosphoric acid and potash which passes into the milk pro-

duced, and is thus lost as a manurial resource of the farm.

As our variousfodder articles quite frequently differ luidely

from each other with reference to the amount of nitrogen^

phosphoric acid and potash they contain, it is but natural

that the obtainable 7nanurial value of our different fodder

articles under otherwise corresponding circumstances must

differ also more or less seriously. The more phosphoric

acid, potash and in particular nitrogen a given quantity of

a fodder article contains, the more valuable, considered from

a commercial stand-point, is the manurial refuse resultino;

from its use. The subsequent abstract of our fertilizer

analyses of the different fodder articles used on the present

occasion may well serve as an illustration of the previous

statements.
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'«
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From previous discussions it will be noticed that the

diflerent fodder rations used during the five feeding periods

of our last experiment varied seriously in regard to market

cost as well as to net cost. To what particular circumstance

this result is due deserves some special attention. Whether

it is due to the cost of the grrain feed or to that of the coarse

feed, and to what extent in either case, is shown in the

subsequent tal)ular statement.

Statement of the Cost of Fine and Coarse Feed Portion of the Daily

Fodder Rations used.

Fine Feed.

[Cents.]
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a considerable proportion of our grass lands, pastures and

meadows, in their present state of productiveness, can claim

to be. More satisfactory results can be obtained, no doubt,

in many cases by turning indifferently yielding dry grass

lands, if at all capable of higher cultivation, to account for

the production of some other suitable fodder crops than

grasses. The good services of dry fodder corn, corn stover

and a good corn ensilage, for a more economical production

of milk, are deservedly from day to day more generally

recognized. However o:ratifvin<»: this fact will be consid-

ered, it is not advisable, in the light of past experience, in

a general farm management to raise one fodder crop at the

exclusion of all others, however lucrative at the time this

practice may prove ; such course can at l)est only offer a

temporary relief. The introduction of a greater variety, in

particular of annual reputed fodder crops, promises a more

permanent improvement in fodder supply. Such course

wherever adopted has not only resulted in cheapening the

production of milk and beef, but has proved to be a most

economical way to raise the general productiveness of farm

lands to a higher standard."

Our local experience with a variety of annual leguminous

fodder crops, as vetches, cow-peas, serradella and soja bean,

has been very encouraging. The satisfactory results obtained

in previous years are fully confirmed year after year. We
are raising the present season vetch and oats, Canada peas

and oats, soja beans and serradella, partly for green fodder

and for ensilage, and partly for hay.

Quantity of Milk produced per Day ( Quarts)

.
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advances seems to be normal. Cow No. 4, "Gem," was

somewhat indisposed during the third feeding period, refus-

ing for a week or two to eat her customary amount of feed

;

the yield of milk fell off, and is for this reason not recorded

here. As soon as she be^in to consume aa'ain the re"ular

fodder ration, the yield of milk with reference to quantity

was normal
;
yet its quality had suffered a serious change in

solids, as will be noticed from the following record of analy-

ses of morning's milk :
—

Analyses of Milk during Different Feeding Periods.

[Per Cent.]
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The o-eneral condition of the animals at the ciose of the

observation was a satisfactory one.

Conclusions

.

A careful consideration of the previously recorded results

leads us to the following conclusions :
—

1

.

The substitution of a ration composed of three pounds

each of corn meal, maize feed and wheat bran, by one con-

sisting of three pounds each maize feed, wheat bran and

cotton-seed meal, has in our case not 7naierially changed the

market cost of the grain feed ration, but reduced two cents its

net cost, in consequence of the more valuable manurial refuse

of the latter.

2. The quantity and quality of milk has not been affected

in any noticeable degree by the change in the grain feed

ration in case of healthy animals.

3. The differences in the cost, both market and net, of the

diferent fodder rations, are in a controlling degi'ee due to

t/ie cost of the different coarse fodder articles used,— a fact

which has been repeatedly j>ointed out in previous coinmuni-

cations.
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2. Summer Feeding Experiments with Milch Cows.

May, 1892, to September, 1892.
'

[Green feed : rye, Canada peas and oats, summer vetch and oats, fodder corn and

serradella; grain feed: wLeat bran, Buffalo gluten feed and cotton-seed meal.]

The experiment was instituted for the same purpose as our

summer feeding experiments with milch cows in preceding

years (since 1887). The main object of tliese experiments

was to ascertain the fitness of a series of more or less reputed

annual fodder crops to serve as the main coarse fodder sup-

ply for dairy cows during the growing season (June to Octo-

ber) » Their selection as w^ell as their mode of cultivation

was largely governed by their special adaptation to the soil

and to the period of season when needed to serve as green

fodder.

The results obtained in previous }'ears with vetch and

oats, soja bean, Southern cow-pea and serradella have been

already published. A larger number of dift'erent kinds of

annual fodder crops have been cultivated during the past

season than in preceding ones.

The whole season was divided into four feeding periods,

as far as the green coarse fodder articles are concerned,

namely, rye, peas and oats, vetch and oats, and fodder corn

and serradella. The feeding of the rye and of the oats began

Avhen heading out ; that of the peas, vetch and serradella

when fairly in bloom ; while that of the fodder corn began

when the kernels commenced glazing.

One-fourth of a daily ration of rowen (second cut of

upland meadows), five pounds, was fed in every instance,

in common with the temporary green fodder ration.

The amount of rowen and of grain feed fed per day re-

mained the same throughout the entire season. The daily

consumption of the green fodder was governed by the indi-

vidual appetite of the animal, and usually decreased with the

advancing growth of the fodder plant.

The feeding of the green crops ceased as soon as they

neared maturing. The part of the fodder crops which was
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left unconsumed was cut and either turned into hay or placed

in silos (see farther on for details under field experiments).

The grain feed ration remained the same throughout the

entire season, Buftalo gluten feed, wheat bran and cotton-

seed meal, three pounds of each daily per animal.

The cows used were, as has been the case in all our pre-

vious observations, grades of various descriptions and of a

similar ofeneral character as on those occasions.

History of Cows.

Namk of Cow.
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Analyses of Fine Feed used.

[Grain Feed.]

Food Analyses.
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Analyses of Coarse Fodder Articles used.

Food Analyses.
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Average Composition of the Daily Fodder Rations used during the

Five Successive Feeding Periods {1892).

I. II.

April 1 to May 21.

Wheat bran (pounds),

Gluten feed (Buffalo),

Cotton-seed meal,

Rowen,

Sugar beets,

Nutritive ratio, .

Total cost (cents),

Manurial value obtainable.

Net cost.

3.00

3.00

3.00

5.00

15.00

:4.48

25.66

10.95

14.71

May 27 to June 13.

"Wheat bran (iwunds)

,

. 3.00

Gluten feed (Buffalo), . 8.00

Cotton-seed meal, . . 3.00

Rowen, . . . .5.00
Green rye, . . .16.22

Nutritive ratio, . . 1:4.82

Total cost (cents), . .16.43

Manurial value obtainable, . 8.21

Net cost, .... 8.22

III. IV.

June 18 to June 28.
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Summary of Cost of the Above-stated Average Daily Fodder

Iiatio7is used,

[Cents.]

Fkkding Pkriods.

II. III. IV.

Total cost,

M anuria! value obtainable,

Net cost,*....
25.66
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No analysis was made of the milk during the fifth feeding

period.

Conclusion.

The results of our summer feeding experiments are on the

whole very satisfactory, as may be seen from the summary

of the yield of milk and of the cost of feed consumed per

quart of milk produced. They furnish also an additional

illustration of the statement that a well-regulated system of

feeding our dairy stock during the summer secures the most

satisfactory results, financially and otherwise.
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3, Creamery Record of the Station for 1891 and 1892.

The cost of feed consumed is based on the market price

as stated in the subsequent table. The vahiation of the

whole milk is taken at three cents per quart. The estimates

of the value of fertilizing ingredients contained in the feed

are based on those given in the following table :
—

Local MarTcet Cost per Ton of the Various Articles of Fodder used.

Cora meal, $29 50

Wheat bran (in 1891, f 24) 20 00

Gluten meal, 27 50

Gluten feed, 23 00

Maize feed, 25 00

Old-process linseed meal, 26 00

Cotton-seed meal, . . . . • • . . 28 00

Brewers' grain, 23 00

Hay, . 15 00

Rowen, '

. . 15 00

Green fodder corn, 2 50

Corn stover, 5 00

Corn ensilage, 2 50

Corn and soja bean ensilage, 3 50

Green rye, 2 50

Soja bean (green), 4 40

Canada peas and oats (green), 2 75

Vetch (green), 2 75

Vetch and oats (green), 2 75

Rape, 2 50

Serradclla, 2 75

Sugar beets, 5 00

Cabbages, 2 50
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Fertilizing Constituents.

[Nitrogen 15 cents, phosphoric acid SJ cents, potassium oxide 4^ cents, per pound.]
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3. Value of Cream at Creamery Basis of Valuation.



1893.] PUBLIC DOCUMENT— No. 33. 53

4. Cost of Skim-milk at the Selling Price of Three Cents per

Quart for Whole Milk.

1

2
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6. Conclusions.

1. The nutritive ratio of the feed varied in 1891 from

1:4.17 to 1:6.74, with an average of 1:5.28; in 1892,

from 1 : 3.70 to 1 : 5.70, with an average of 1 : 4.60.

2. The percentage of fat in the milk varied in 1891 from

4.15 to 5.21, with an average of 4.70; in 1892, from 3.50

to 4.55, Avith an average of 4.42.

3. The percentage of total solids varied in 1891 from

13.41 to 14.99, with an average of 14.24; in 1892, from

12.30 to 13.75, with an average of 13.44.

4. The relation of fat to solids not fat in 1891 was

1 : 2.02, while in 1892 it was 1 : 2.04, proving that the lesser

yield of fat in 1892 was not due to the influence of the food

but rather to the general inferior character of the cows kept.

5. The total cost of feed for one quart of cream amounted

in 1891 to 13.93 cents, and in 1892 to 13.35 cents.

6. The net cost of feed for one quart of cream amounted

in 1891 to 7.37 cents, and in 1892 to 5.90 cents.

7. The value received for one space of cream varied in

1891 from 3.1 to 4.1 cents, with an average of 3.75 cents;

in 1892, from 3.1 to 4.1 cents, with an average of 3.69

cents; which amounted per quart (average) in 1891 to 12.73

cents, and in 1892 to 12.27 cents.

8. The number of quarts of milk required to produce

one space of cream in 1891 w^as 1.73, and in 1892 1.82; or

5.88 quarts of whole milk to produce one quart of cream in

1891, and 6.18 quarts of whole milk to produce one quart

of cream in 1892.

9. The net cost of feed per <|uart of cream averaged in

1891 7.37 cents, and .in 1892 5 90 cents. Received per

quart of cream in 1891 12.73 cents, and in 1892 12.27 cents,

tli(u-el)y securing a })rotit of 5.36 cents per quart in 1891,

and 6.37 cents in 1892.

For further details concerning results in preceding years,

see eighth aniuuil re[)ort, pages 54 to 65, and ninth annual

report, pages 76 to 82.

Our average statements for the current year api)ly in each

case to only ten months, du(>, to the fact tliat the financial

settlement is made with our local creamery two months after

the cream is furnished.
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7. Analyses of Cream.

Datk op
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8. Average Milk Analyses for Previous Years.

Year.
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5. Discussion on Fodder Articles and Fodder Sup-

plies.
*

[Home-raised Fodder Articles. — Commercial Feed Stuffs. — 1892.]

The fodder articles used in the preparation and compound-

ing of the daily diet of all kinds and conditions of farm live

stock are, as a rule, ol)tained from two distinctly different

sources. They are either raised U})on the farm and are used

usually without any material change in composition, or they

are bought in the general market, and are in that case usually

the by-products or waste materials of various other branches

of industry, as oil works, flour mills, starch works, glucose

factories, breweries, etc.

The home-raised fodder crops furnish in the majority of

cases the coarse fodder constituent of the daily diet, while

the waste or by-products of other industries furnish the fine

or grain feed portion of the daily fodder rations. A rational

and economical system of stock feeding has assigned to each

of these two groups of feed stuffs its proi)er position in the

daily diet of all kinds of farm live stock, with special ref-

erence to their general character, adaptation and coinj)osi-

tion, as well as to good economy and particular efficiency.

A liberal and economical su})ply of both classes of /odder

articles is to-day recognized as an indispensable requirement

of an economical system of stock feeding. To meet our

present market condition of the })roducts of the dairy and of

the meat sup})ly with any reasonable prospect of a satisfac-

tory compensation for capital invested and labor spent, calls,

if possible, for cheaper and more eflicient fodder rations than

in the majority of instances are in current use.

77ie importance of a serious and careful consideration of

the present condition of ourfodder supplies
, from both above-

stated sources, forces itselffroin day to day more, not only

upon the attention of everyfarmer , but of allparties interested

in the support of our animal industry.

The controlling influence of the temporary local market

cost of some of our most prominent current fodder articles

on the ("ost of the production of milk and meat, has been for

years ])ointed out in our 1>ullelins and annual reports, in con-
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nection with a description of numerous feeding experiments

with milch cows, growing steers, laml)s and pigs. An ex-

amination of our previous statements concerning the influ-

ence of the particuhir kind of feed stuff's used in the compo-

sition of tlie daily fodder rations on the market cost, as well

as on the net cost, of the feed consumed in the operation,

cannot fail to show some striking instances, proving in a

marked degree the previously pointed-out circumstance.

As the fodder for our farm live stock comes from two

diffferent sources, of equal importance as far as variety, econ-

omy and efficiency are concerned, it seems but proper to con-

sider our chances for the improvement of our fodder supply

under two separate headings, namely :
—

1. Home-raised fodder articles.

2. Commercial feed stuffs.

1. Home-raised Fodder Articles.

On various previous occasions, and in particular in Bulle-

tin No. 36, an attem})t was made to show that an increase in

the production of cultivated annual fodder crops, aside from

Indian corn or maize, will tend to increase in an economical

way the general prt)ductiveness of our farm lands in case of

a mixed system of farm industry. The introduction of a

greater variety of reputed fodder crops, in particular of the

clover i'A\m\y {Leguminosoi) , it was stated, would prove with

us, as it had proved elsewhere, an efficient means to increase

not only in an economical way the general productiveness

of our farm lands, but tend to cheapen the cost offeed for all

kinds of farm live stock. A short abstract from the above-

stated bulletin may suffice on this occasion to show the stand-

point assumed in the matter :
—

A careful inquiry into the history of agriculture has shown that

the original productiveness of farm lands in all civilized countries,

even in the most favored localities, has suffered in the course of

time a gradual decline. This general decline in the fertility of the

soil under cultivation has been ascribed, with much propriety in

the majority of instances, mainly to two causes, namely :
—

A gradual but serious reduction in the area occupied h]j forage

crops, natural ^:»as^M?'es and meadoivs ; and a marked decline in the
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annual yield of fodder upon large tracts of lands but ill suited for

a permanent cultivation of grasses ,
— the main reliance of fodder

production at the time.

A serious falling off in the annual yield of pastures and meadows
was followed usually by a gradual reduction in farm live stocl^;,

which in turn caused a falling off in the principal home resource

of manurial matter.

This chapter in the history of farm management has repeated

itself in most countries. The unsatisfactory results of that system

of farming finds still an abundant illustration in the present ex-

hausted condition of a comparatively large area of farm lauds iu

New England.

Cai'eful investigations carried on during the past fifty years for

the particular benefit of agriculture have not only been instrumental

in recognizing and pointing out the principal causes of an almost

universal periodical decline of the original fertility of farm lands,

but have also materially assisted by field experiments and otherwise

in introducing efficient remedies to arrest the noted decline in the

annual yield of our most prominent farm crops.

As a scanty supply of manurial matter, due to a serious falling

off of one of the principal fodder crops, grasses, was found to be

one of the chief causes of less remunerative crops, and thus indi-

rectly has proved to be the main cause of an increase in the cost

of the products of the animal industry of the farm, milk and meat,

it is but natural that the remedies devised should include, as one

of the foremost recommendations, a more liberal production of nu-

tritious fodder crops.

The soundness of this atlvice is to-day fully demonstrated in the

most successful agricultural regions of the world. An intensive

system of cultivation has replaced iu those localities the extensive

one of preceding periods ; although the area under cultivation for

the production of general farm crops has been reduced, the total

value of the products of the farm has increased materially in con-

sequence of a more liberal cultivation of reputed fodder crops. The

change has been gradual and the results are highly satisfactory.

Viewing our own present condition^ we notice that well-paying

grass land, good natural meadows and rich and extensive pastures

are rather an exception than the rule. The benefits derived from

indifferently yielding natural pastures are often more apparent

than real; the low cost of the production of the fodder is fre-

quently in a large degree set off by a mere chance distribution of

the manure produced.

A continued cultivation of but few crops upon the same land,

without a liberal, rational system of manuring, has caused iu many
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instances a one-sided exhaustion of the land under cultivation.

This civeumstance has frequently been brought about in a marked

degree by a close rotation of mixed grasses (meadow growth) and

of our next main reliance for fodder, the corn (maize). Both

crops require potash and phosphoric acid in similar proportion

(4 potassium oxide to 1 phosphoric acid), and both require an

exceptional amount of the former.

There is good reason to assume that the low state of productive-

ness of many of our farms, so often complained of, is largely due to

the fact that crops have been raised in succession for years, which,

like those mentioned, have consumed one or the other essential

article of plant food in an exceptionally large proportion, and

thereby have gradually unfitted the soil for their remunerative

reproduction, while a liberal supply of other equally important

articles of plant food is left inactive behind.

As the amount of available -plant food contained in the soil rep-

resents largely the working capital of the farmer, it cannot be

otherwise but that the practice of allowing a part of it to lie idle

must reduce the interest on the investment.

Personal local obsei-vation upon the lands assigned for the use

of the station has furnished abundant illustration of the above-

described condition of farm lands. In one instance it was noticed

that a piece of old, worn-out grass land, after being turned under

and properly prepared, as far as the mechanical condition of the

soil was concerned, produced, without any previous aiopilication of

mamcre, an exceptionally large crop of horse beans and lupine,

—

two reputed fodder crops.

A similar observation was made during the past season, when
lands which for years had been used for the pi'oduction of English

hay and corn were used for the cultivation of Southern cow-pea,

serradella and a mixed crop of oats and vetch, to serve as green

fodder for milch cows. The field engaged for the production of

these crops was not manured, because it was to be prepared for a

special field experiment during the following season. An area of

this land which, under favorable cii'cumstances, would not produce

more than six tons of green grass at the time of blooming, yielded

nine to ten tons of green vetch and oats, ten tons of green Southern

cow-pea, and from twelve to thirteen tons of green serradella.

The exceptional exhaustion of our lands in potash has also been

shown abundantly by detailed description of experiments with

fodder corn in previous annual reports.

Our local results during past years tend to confirm the opinion

held by successful agriculturists that dry grass lands which are in

an exceptional degree inclined to a spontaneous overgrowing by
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an inferior class of fodder plants and weeds, if at all fit for a more

thorough system of cultivation, ought to be turned by the plough

and subsequently planted with some hoed crop, to kill off the foul

growth and to improve the physical and chemical condition of the

soil. Suchlands j)rove in many instances ultimately afar better in-

vestment when used for the raising of otherfodder crops than grasses.

The less the variety of crops raised in succession upon the same

lands, the more one-sided is usually^ the exhaustion of the soil, and

the sooner, as a rule, will be noticed a decrease in their annual

yield. The introduction of a greater variety of fodder plants

enables us to meet better the differences in local conditions of cli-

mate and of soil, as well as the special wants of different branches

of farm industry. In choosing plants for that purpose, it seems

advisable to select crops which would advantageously supplement

our leading fodder crop (aside from the products of pastures and

meadows) , the fodder corn and corn stover.

Taking this view of the question, the great and valuable family

of leguminous plants, as clovers, vetches, lucerne, serradella, peas,

beans, lupmes, etc., is in a particular degree well qualified for that

purpose. They deserve also a decided recommendation in the

interest of a wider range for the introduction of economical systems

of rotation of crops, under various conditions of soil and different

requirements of markets. Most of these fodder plants have an

extensive root system, and for this reason largely draw their plant

food from the lower portion of the soil. The amount of stubble

and roots they leave behind after the crop has been harvested is

exceptionally large, and decidedly improves both the physical and

chemical condition of the soil. The lands are subsequently better

fitted for the production of shallow growing crops, as grains, etc.

Large productions of fodder crops assist in the economical raising

of general farm crops ; although the area devoted to cultivation is

reduced, the total yield of the land is usually more satisfactory.

Believing in the soundness of the al)ove-8tated views, it

has been for years a special task of our work at the station

to investigate upon our farm lands the comparative merits, if

any, of a variety of fodder phmts new to our locality and of a

fair reputation elsewhere, as may have been noticed in our

annual report. From among tliose fodder plants which

showed a fair degree of adaptation to our soil and climate

we have selected for several years past a few for cultivation

on a large scale, to increase our fodder supply during the

summer and winter season, either as green fodder or in the

form of ensilage and hay.
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The new crops thus far selected for that purpose are all

annual leguminous plants (clover family), as summer vetch,

Scotch tares, soja bean, serradella, horse bean and Southern

cow-pea. These crops can claim a higher nutritive value than

the grasses, and they yield in the majority of cases a larger

return per acre. They are readily and with advantage in-

troduced into most local systems of rotation, they tend to

increase materially the nitrogen resource of the soil they are

raised on in an economical way, besides improving the phys-

ical and chemical conditions of the soil in various directions.

One of the principal aims in the cultivation of fodder crops

of every description ought to be an increase of their nitrogen

containing organic constituents as far as practicable. This

result is of special interest in the dairy industry, for milch

cows, among full-grown animals, require an exceptionally

nutritious diet to do their best.

No class of farm crops shows in a more marked degree the

influence of a liberal use of manure. Both the quantity

and quality of these crops are materially improved when

raised upon lands in a fair state of fertility. Exhausted

lands produce invariably an inferior quality of fodder crops

of its kind, as far as the amount of their nitrogen-containing

organic constituents is concerned. A. liberal production of

nutritious annual fodder crops of the right hind itnproves

our chances of supporting morefarm live stock, tends to in-

crease our supply of home-made manure, and idtimately

becomes the chief reliance of a remunerative mixed farm
industry.

Our trials on a small scale with new fodder crops during

the past year include the following :
—

Summer vetch, Blue kipine,

Soja bean. Yellow lupine,

Bokhara clover, White lupine,

Sanfoin, Silver-hull buckwheat,

Horse beau, Japanese buckwheat.

Cow-pea, Common buckwheat,

Yellow trefoil. Summer rape,

Serradella, Winter rape.

Prickly comfrey. Artichoke (Jerusalem)

,

Flat-pea or Lathyris sylvestris. Sugar beet.

Kidney vetch,
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Several of the above-enumerated more or less reputed

fodder plants have been for some years past successfully

cultivated upon the fields of the station, as may have been

noticed from previous communications. Some of them have

been raised again during the past season on a becoming scale

to increase our fodder supply for milch cows, etc., as green

fodder during summer and autumn and as ensilage during

winter and spring. A summary of our results may be

noticed m the following tabular statement. The estimate in

regard to meadow growth is based on the results obtained

by us on exceptionally good grass land (two tons of first cut

and one ton of second cut hay). The annual average yield

of meadows for the entire State does not much exceed one

ton of hay.
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gluten feed, corn germ meal, dried brewers' grain, malt

sprouts, etc., are but recently more generally offered for a

similar purpose.

Their importance as an additional valuable fodder supply

for the support of every branch of animal industry on the

form and elsewhere has become from year to year more
conspicuous, on account of a marked increase of the supply

of well-known articles, as well as of the introduction of

many new kinds. Their consumption is apparently daily

increasing, and seems to keep step with the supply.

The special value claimed for commercial feed stuffs as an

important source of fodder supply rests in the main on their

fitness to supplement advantageously our coarse home-raised

fodder crop in the interest of a higher feeding effect and of

a better economy. A frequently good mechanical condition,

as well as an exceptionally valualile chemical composition,

adapt many of them in a high degree for that purpose.

As no single farm crop or any part of them has been

found to supply economically and efficiently to any
considerable extent the particular wants of food of our

various kinds of farm live stock to secure the best possible

results, it becomes a matter of first importance from a mere
financial stand-point to know how to supplement our current

farm crops to meet the wants of each kind of animals under

various circumstances in a desirable deo;ree . To secure the

highest feeding effect of each fodder article raised upon the

farm is most desirable in the interest of good econoni3\

Practical experience in the dairy has thus far abundantly

shown that the efiiciency of a daily diet does not so much
depend on the mere use of more or less of one or the other

reputed fodder article as on the presence of suitable fodder

articles which contain the three essential groups of food
constituents, i. e., organic nitrogenous, non-nitrogeyious and
mineral constituejits of plants, in a desirable form, and in

such relative proportions and quantities as have been recog-

nized to be necessary to meet efiiciently the food supply

of the dairy cow. Similar relations are known to exist in

regard to the diet best adapted in case of all kinds of

animals. A.n economical system of stock feeding has to

select among the suitable fodder articles those which furnish
the required qualitij and proportion of the three recognized
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essential food constituents in a digestible form, at the loivest

cost.

Actual observations in stock feeding fully confirm the

correctness of the al)ove statement, that a judicious selec-

tion from among the current commercial feed stuffs, for

the purpose of serving in connection with one or more of

our home-raised fodder plants as a fodder ingredient of the

daily diet, does, as a rule, tend not only to improve their

food value, but also lowers in the majority of cases the net

cost of the feed consumed. For more details regarding the

determination of the intrinsic value of fodder rations I have

to refer on the present occasion, for obvious reasons, to

preceding annual reports.

The majority of commercial feed stuffs occuj^y in a

rational system of stock feeding a similar position to our

home-raised fodder crops, as is commonly conceded to the

commercial fertilizer, with reference to the barn-yard manure

for the production offarm crops; they serve for the prepara-

tion of a complete diet under different conditions and for

different p)urposes. The individual merits of each of them

become in the same degree better appreciated, as the

principles which govern animal nutrition are 7nore generally

understood, and find a due recognition in our modes of

compounding the daily diet for different kinds as well as for

different conditions of the same kind of animals. Tliey are

as a class to-day considered indispensable for a remunerative

management of every branch of animal industry on the farm
and elsewhere.

Many of the commercial feed stuffs contain, aside from a

liberal amount of phosphoric acid and potash, an exception-

ally large percentage of nitrogen. This circumstance gives

them a special claim, independent of their respective food

value for animals. A liberal addition of these feed stuffs

to the daily diet of any kind of animal imparts to the

manurial refuse resulting from their use a corresponding

higher commercial and agricultural value as a valuable

source of plant food. A judicious and liberal introduction

of a quite numerous class of commercial feed stuffs into the

daily fodder supply of the animals kept on the farm is for

this reason deservedly recommended as a safe and economical
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way to increase the home production of plant food in the

interest of an increase in the fertility of the farm lands.

As the financial success of a mixed system of farming in

particular depends to a considerable degree on the character,

the amount and the cost of production of the manurial

refuse secured in connection with the special farm industry

carried on at the time, it seems to need no further arc-ument

to prove that the relation which exists between the temporary

marl:et cost of the particular feed stuff under consideration

and the market value of the manurial elements which it

contains deserves a serious consideration when devisino- an

efficient and at the same time an economical diet.

The character and commercial value of the manurial

refuse obtainable from any kind of feed stuff, under other-

wise corresponding conditions, stands in a direct relation to

more or less of the ditlerent essential fertilizino; constituents

— phosphoric acid, potash, and im particular nitrogen— it

contains. The commercial A^alue of these three important

articles of plant food found frequently in prominent com-

mercial feed stuffs equals in many instances more than one-

half of the market cost of the particular fodder ingredient

in question.

The subsequent tal)ular statement may serve as an

illustration of these relations between market cost and

fertilizing value of some current reputed fodder articles :
—

XAME OF FEED STUFF.
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The above-stated market cost is subject to periodical

changes, and the commercial value of their fertilizing con-

stituents varies more or less with the quality of each kind.

This feature does not affect materially the force of the point

made.

A due appreciation of the previously pointed out favorable

features regarding the peculiar character of a numerous class

of commercial feed stuifs has caused a steady increase in

their consumption on the farm and elsewhere. The money
invested hyfarmers for securing commercial feed stuffs as an

additional food supply for home consumption exceeds to-day

many times the amount spent for cojnynercial fertilizers.

As no single commercial feed stuff can be expected to meet

our present demand for these articles, nor can claim to be

the most economical one under varying market conditions, and

with due appreciation of the varying character of our home-

raised fodder supply, it is but proper that every new addi-

tion in suitable kinds should receive a deserved attention,

and subsequently an actual trial to ascertain its individual

merits.

A considerable number of these feed stuffs has already

been tried at this station during past years, in connection

with our feeding experiments with milch cows, growing

steers, lambs and pigs, as may have been noticed in our

periodical reports ; others are at present on trial. The ar-

ticles used on those occasions were as a rule bought in the

ofeneral market. A still larger number of different kinds

have been analyzed by us at the request of farmers and

dealers in feed stuffs ; the samples were usually sent on for

that })urpose. In regard to the former, there can be no

reasonable doubt about their identity ; as far as the latter are

concerned, the responsibility of furnishing fair representa-

tive samples rests in some instances with the parties asking

for the analyses.

The results of our analyses of commercial feed stufis are

embodied in the subsequent tabular statement. The record

of the analyses is here purposely confined to the extremes

noticed, as far as the percentage o(fat and nitrogen-contain-

ing organic matter or crude protein are concerned, to engage

a special attention in that direction :
—
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Articles marked * have been bought in the market, or were

raised on the land of the station, and there can be no rea-

sonable doubt about fair sampling. The remainder were

sent on with name recorded above.

A careful examination of the preceding partial analyses of

current commercial feed stuffs cannot fail to show the exist-

ence of most serious variation in the amount of the two most

coslhjfood constituents, in case of the same hind. The differ-

ences noticed in that direction affect in many instances, in a

marked degree, the food value of the particular article as

well as its comparative money value. Some of these varia-

tions may be due to differences in the processes at the time

employed in the parent industry. Thefact thai the majority

of this class of feed stuffs are waste or by-products of other

industries renders them in an exceptional degree liable to

changes in composition. This feature in their production

deserves a most careful consideration, from a financial point

of view, on the part of the buyer.

Commercial feed stuffs are usually bought for their high

percentage of either nitrogen-containing organic matter or

fat, or both. They are used to enrich the daily diet of

various kinds of ftirm live stock in both directions. This

course is generally adopted on account of a well-known

deficiency of most of our home-raised coarse fodder articles

in regard to both food constituents, in particular of nitroge-

nous matter. Farmers that do not raise a liberal proportion

of clover-like fodder plants are in a particular degree in need

of concentrated commercial feed stuffs rich in nitrogenous

food constituents, to turn the excess of the non-nitrogenous

food constituents which most of our current home-raised

coarse fodder articles contain to the best possible account.

The liability of pecuniary losses on the part of the buyer,

in consequence of exceptional variations in the percentage of

nitrogenous organic 7natter, crude protein or fat^ or of both,

is quite frequently greatly aggravated by most unexpected

serious fluctuations in the market cost of leading feed stuffs.

As we buy in the majority of cases the concentrated com-

mercial feed stuffs on account of their large proportion of

nitrogen-containing food constituents, it becomes of special

interest to Icnow at Avliat cost a given quantity of nitrogen-
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containingfood constituents can be bought in the form of dif-

ferent feed stuifs equally well adapted under existing cir-

cumstances. A change in the marhet cost of one and the

same commercial feed stuff affects the cost of the nitrogen-

containing food constituent in particular as its supply is

more limited than that of the non-nitrogenous food constit-

uents which our home-raised coarse fodder articles contain

as a rule in abundance, and which therefore need not to be

secured from outside resources for cash.

The subsequent tabular statement assumes a constant cost

of digestible non-nitrogenous food constituents, — sugar,

starch, fat, etc., — and shows thereby the variations in the

cost of digestible nitrogen-containing food constituents, in

case of some prominent concentrated commercial feed stuffs

in our local market.

The majority of analyses stated are made of fodder articles

which have been used either during the past year in connec-

tion with some of our feeding experiments, or have been

raised upon the grounds of the station. Some articles sent

on by outside parties are added, on account of the special

interest they may present to others.
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Valuation of Fodder Articles on the Folloiving Basis.
•

[Digestible cellulose and nitrogen-free extract matter, 1 cent per pound ; digestible

fat, 2^ cents per pound. The value of digestible protein determined the difference

of the sum of both and the market cost of the fodder articles. (Calculation is

based on dry matter, 2,000 pounds.)]
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For these and other reasons previously pointed out it cannot

be claimed that the jyrevailing mode of selling and buying

commercial feed stuffs rests on a just and fairly equitable

basis.

The trade in comtnercial feed stuffs is to-day in a similar

wisatisfactory condition as was the trade in commercial

fertilizers before the introduction of a system of State

inspection in regard to those articles.

The generally conceded success of the introduction of a

well-regulated system of State inspection in regard to com-

mercial fertilizers seems to suggest the adoption of a similar

course loith reference to the trade in commercial feed stuffs.

The best interests of both manufacturers and farmers, in

fact of every one who keeps live stock for his accommoda-

tion, render such changes desirable in the present mode of

selling and buying feed stuffs as will impose mutual and

equitable responsibility on all parties interested in the

transaction. The limited margins for profit in every In-anch

of animal industry carried on at our farms necessitates a

careful attention to all the details of the business. The

money interests involved are of an exceptional magnitude.

A due consideration of the present condition of our trade

in commercial feed stuffs has induced the Board of Control of

the Massachusetts State Agricultural Experiment Station to

request the writer to present the subject once more to the

consideration of all parties interested ; and to invite their

co-operation in devising suitable means to secure a fair

degree of mutual responsibility on the part of all parties

interested in the trade and the consumption of commercial

feed stuffs,

C. A. GOESSMANN.
November, 1892.
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6. Analyses of Fodder Articles made at the Station

IN 1892.

Green Corn {1891).

[I., Pride of the North; II., Stowell's Evergreen.]

[From station barn.]
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Corn Kernels (1891).

[I., Pride of the North; II., Stowell's Evergreen.]

[From station bam.]

Moisture at 100" C,
Dry matter, .

Analysis of Dry Matter

Crude ash,
" cellulose, .

" fat, .

" protein,

Non-nitrogenous matter.

Corn Cobs (1891).

[I., Pride of the North; II., Stowell's Evergreen.]

[From station barn.]

Moisture at 100° C,
Dry matter, .

Analysis of Dry Matter.

Crude ash,
" cellulose, .

" fat, .

" protein,

Non-nitrogenous matter,
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StoweU's Evergreen Siveet Corn {1891).

[From station barn.]
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Vetch and Oats, green {1891).

[From station barn.]
Per Cent.

Moisture at 100^ C, 57.96

Dry matter, 42.04

100.00
Analysis of Dry Matter.

Crude ash, 7.97
" cellulose, 30.77
" fat, 2.58
" protein, , 8.83

Non-nitrogenous extract matter, 49 = 85

100.00

Notes on Changes in Dry Matter during Growth.

July 7, 1891. July 22, 1891. .\ug.3,1891.

Moisture at 100° C,

Dry matter, .

79.75

20.25

64.77

35.23

57.96

42.04

Soja Bean, green (1891).

[From station barn.]

Moisture at 100° C,
Dry matter, .

Analysis of Dry Matter,

Crude ash,

" cellulose,

" fat,

" protein,

Non-nitrogenous extract matter, ....

Notes on Changes in Dry Matter during Growth.

Per Cent.

72.22

27.78

100.00

6.39

31.49

3.39

13.71

45.02

100.00

Aug. 3, 1891. Aug. 17, 1891. Sept. 2, 1891

Moisture at 100° C,

Dry matter, .
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Green Rye {1892).

[From station barn.]
Per Cent.

Moisture at 100*= C, 62.11

Dry matter, 37 . 89

100.00

Analysis of Dry Matter.

Crude ash, 5.27

" cellulose, 21.52

» fat, 2.46

" protein, . . . 5.38

Non-nitrogenous extract matter, 65.37

100.00

Fertilizing Constitueyits.

Moisture, 62.11

Niti-ogen, 0.327

Phosi)horic acid, . . 0.15

PotaSvSium oxide, 0.734

Valuation per 2,000 pounds, $1 80

Hungarian Grass
,
green * (1892).

[From station barn.]

Moisture at 100° C,
Dry matter,

Analysis of Dry Matter.

Crude ash, ....
" cellulose, .

" fat

" protein.

Non-nitrogenous extract matter,

Per Cent.

74.31

25.69

100.00

8.94

31.23

2.43

9.39

48.01

100.00

Fertilizing Constituents,

Moisture, . . . .

Nitrogen, . . . .

Phosphoric acid, .

Potassium oxide, .

Valuation \)qv 2,000 jjounds,

74.31

0.385

0.159

0.549

U 82

* Second crop after rye.
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Green Corn Fodder {1892).

[From station barn.]



84 AGRICULTURAL EXPERIMENT STATION. [Jan.

JSoja Bean, green* {1892).

[From station barn.]
Per Cent.

Moisture at 100° C, 73.20

Dry matter, 26.80

100.00

Analysis of Dry Matter.

Crude ash, 6.80
" cellulose, 30.54
" fat, 2.29
" protein, 6.82

Non-nitrogenous extract matter, 53.55

100.00

Fertilizing Constituents.

Moisture, 73.20

Nitrogen, 0.292

Phosphoric acid, 0.151

Potassium oxide, 0.531

Valuation per 2,000 pounds, $1 52

Soja Bean Straw, Late Variety {1892).

[From station barn.]
Per Cent.

Moisture at 100° C, 7.63

Dry matter, 92.37

100.00

Analysis of Dry Matter.

Crude ash, 10.72
" cellulose, 36.80
" fat, 3.49
" ijrotein, 5.34

Non-nitrogenous extract matter, 43.65

100.00

Fertiliziiig Constituents.

Moistui'c, ....
Nitrogen, ....
Phosphoric acid, .

Potassium oxide, .

Valuation per 2,000 pounds.

7.63

0.789

0.397

1.322

84 19

* Late variety.
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Cotton-seed Meal.

[I. and II. sent on from Boston, Mass. ; III., IV. and V. sent on from Amherst,

Mass.]
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Buffalo Gluten Feed.

[I. sent on from North Amh^st, Mass. ; II., III. and IV. from station barn.]
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Gluten Meal.

rSent on from Glen Cove, L. I.]
Per Cent.

Moisture at 100° C, 8.80

Dry matter, .91.20

100.00

Analysis of Dry Matter.

Crude ash, 0.46

" cellulose, 6.10

" fat, 8.49

" protein, .18.18
Non-nitrogenous extract matter,

Dick Gluten Flour.

[Sent on from North Amherst, Mass.]

66.77

100.00

Per Cent.

7.07Moisture at 100° C,
Dry matter, 92.93

100.00
Analysis of Dry Matter.

Crude ash, 0.91

" cellulose, 1.69

" fat, 17.11

" protein, .33.89
Non-nitx'ogenous extract matter, 46 . 40

100.00

Corn Meal.

[I. sent on from Sherborn, Mass. ; II. from station barn.]
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Corn Meal.

[I
,
yellow corn meal ; II., white corn meal ; sent on from Salem, Mass.]
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3Iaize Feed.

[From stcation barn.]



00 AGRICULTURAL EXPERIMENT STATION. [Jan.

Starch Feed.

[I. sent on from Boston, Mass. ; II. sent on from Chicago, 111.]
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Ground Barley.

[From station barn.]
Per Cent.

Moisture at 100 C, 10.91

Dry matter, 89.09

Analysis of Dry Matter.

Crude ash, .

" cellulose,

" fat, .

" ijrotein,

Non-nitrogenous extract matter,

100.00

3.19

4.10

2.13

13.33

77.25

100.00

Chicken Feed ( Ground Meat Scraps)

.

[Sent on from North Hadley, Mass»]
Per Cent.

Moisture at 100° C, 3.71

Dry matter, 96.29

100.00
Analysis of Dry Matter.

Crude ash, 35.61
" cellulose, -
" fat, 20.31
" protein, . . .40.08

Non-nitrogenous extract matter, -

Fertilizing Constituents.

Moisture, 8.71

Nitrogen, 6.51

Phosphoric acid, 2.29

Potassium oxide, -



92 AGRICULTURAL EXPERIMENT STATION. [Jan.

n.

FEEDING EXPERIMENTS WITH STEERS (TWO),

1889-92.

Introduction .— The two new feeding experiments briefly

described within a few subsequent pages may be considered

as a continuation of a preceding one, reported in full in our

ninth annual report, 1891-92, pages 107 to 127. They were

planned chiefly for the purpose of ascertaining the cost of the

feedfor the production ofbeeffor the meat marhet in case of

growing steers, under existing local market conditions of the

supijly of coarse andfinefeed stuffs and of cost of beef

During our first experiment in the stated direction, four

young steers, grade Shorthorn, two one year old and two

two years old, served for our observation. They were

selected at difierent stages of growth, for the special purpose

of observing and comparing thefeeding effect of one and the

same suitable daily diet on the rate of increase in live weights

and on the cost of the feed consumed per j^ound of live

weight produced, under specified conditions.

The coarsefodder articles used on that occasion were home

raised, and consisted, from the beginning to the end of the

trial, of either dry fodder corn, or corn ensilage, or corn

stover, all obtained from the same variety of field corn, —
Pride of the North. The corn used for the production of

dry fodder corn and of corn ensilage was in both cases of a

corresponding stage of growth, — kernels glazing. The corn

stover Avas obtained from the fully matured crop.

The^ne or grain feed used in that connection in the prep-

aration of the daily fodder rations consisted, as a rule, of

equal weights of cither wheat bran and Chicago gluten meal,

or of wheat bran and old-process linseed meal, or of wheat

bran, old-process linseed meal and corn and cob meal. The

total quantity of the grain feed mixture used daily, per head,

varied from seven to nine pounds ; it never exceeded nine

pounds. , The amount of_coarse^feed daily consumed per
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head was controlled in every case by the appetite of each

animal on trial. Both lots of steers were kept in the stall

during the entire time occupied by the observation,— De-

cember, 1889, to April, 1890.

The most satisfactory results were noticed in case of both

lots, as far as the daily increase in live weight is concerned,

Avhen corn ensilage was fed with a mixture of either wheat

bran and Chicago gluten meal or of wheat bran and old-

process linseed meal. During a period of from six to seven

weeks, when feeding the stated feed stuffs, the daily gain in

live weights in case of the yearlings reached in one instance

as high as 2.9 pounds per head, while in case of the two-

year-old steers it amounted under corresponding conditions

to 3.45 pounds per head. The live weight of the yearlings

at that time was from 650 to 700 pounds each, and that of

the older steers from 1,150 to 1,200 pounds each. The

market cost of the daily fodder rations used at the stated

time averaged, per head, in case of the yearlings, 13.79

cents, and its net cost was 5.03 cents ; while in case of the

two older steers the market cost of the daily fodder rations

averaged 18 cents per head, and its net cost was 7.04 cents.

We paid in case of both lots of young steers 3|- cents per

pound of live weight, and sold at the close of the experiments

the older lot of steers to the butcher at 3| cents per pound

of live weiiiht. The shrinkage noticed between.live weiijht

and dressed weight varied from 34 to 36 per cent. Dressed

beef brought at that time from 5| to 6 cents per pound.

The financial result of the experiment, as far as the high-

est daily yield of live weight is concerned, at stated market

price, may be seen from the following summary :
—

SUMMARY. Yearlings. Two-year-olds.

Market cost of daily foddei* rations,

Obtainable manurial value per day.

Net cost of daily fodder rations,* .

Live weight produced per day,

Cash received for live weight produced
per day,

13

8
5

2

,79 cents.

,76 "

,03 "

,99 lbs.

11.21 cents.

18.00 cents.

10.96 "

7.04 "

3.45 lb.s.

12.97 cents.

* Allowing ninety-two per cent, of the manurial value of the feed consumed

obtainable.
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From these statements it will be noticed that the profit

secured by the operation consisted in the value of the ob-

tainable manure and in the disposition of our home-raised

fodder articles at fair local retail selling prices. The year-

lings proved more remunerative than the two-year-old steers.

Two facts were apparently fairly demonstrated by our

first observation, namely :
—

1. Yearlings increase at a higher rate in live weight,

in case of a corresponding suitable diet, than iwo-year-old

steers, taking the total te^njporary live weight of the animal

on ti'ial as the basis for the comparison. The highest daily

increase in the live weight of the yearlings— 650 2)ounds

each — amounted in our first feeding experiment to 0.46

jpounds per one hundred pounds of live weight; and in that

of the two-year-old steers— 1,150 pounds each— to 0.3

pounds per one hundredpounds of live weight.

2. Our local market price of young steers and of dressed

beef necessitates not only an exceptional care in the selection

of efficient and low-pricedfeed stuffs, but also a careful atten-

tion iri regard to a judicious combination of suitable feed

stuffs for the preparation of an economical diet, to render

with us the production of beeffor the tneat marhet remuner-

ative.

To assist in a desiral)le solution of that problem is the

principal motive for continuing our o])servation in the stated

direction.

Some of the leading features in the management of our

first feeding experiment are retained in the course pursued

during our second experiment, which is farther on briefly

described. The difference between the latter and the first

feeding experiment consists in the following circumstances :
—

1. One set of young steers— yearlings— served from

the beginning to the end of the experiment.

2. The observation extended over a period of sixteen

months, including two succeeding winter seasons, with

summer pasturing between them.

3. The animals were kept in the stall, practically without

any out-door exercise, during the late autunm, the winter

and the earlier part of tlic s[)ring. During the growing

season, from May to the middle of October, they were turned
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for support into a good pasture ; no additional food from

any outside source was offered during that period.

4. A greater variety of coarse and fine fodder articles

was used in the preparation of the daily diet at different

stages of the experiments during the second winter season

than on the preceding occasion.

Second Feeding Experiment with Steers.

December, 1889, to March, 1891.

Two one-year-old steers, grade Shorthorn, of foirly cor-

responding general condition, served in the trial. They

were bought at 3| cents per pound of live weight. No. 1

weighed 675 pounds, No. 2 weighed 600 pounds, when

liought. The systematic feeding began during the middle

of December, 1889, both receiving as far as practicable at

all times the same daily fodder rations. The mode of feed-

ing was the same as described in the preceding experiment,

— twice a day ; water was offered two hours after feeding.

The grain-feed part of the daily diet was at all times a

definite one, and the same in quantity and quality in case of

both animals. The amount of the coarse feed consumed

daily was governed by the appetite of each animal. The

composition of the daily fodder rations used during the first

winter season, 1889-90, differed materially from those used

during the second winter season, 1890-91. This circum-

stance renders it advisable, in the interest of a due appre-

ciation of the feeding results in different stages of the trial,

to state our results with reference to its thi'ee distinctly

different feeding periods; namely, feeding record of first

lointer season, of summer pasturing and of second winter

season.
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1. Feeding Record of First Winter Season.

Dec. 17, 1889, to May 9, 1890.

[Coarse fodder articles : dry fodder corn, corn ensilage, corn stover and sugar
beets ; tine fodder articles : wheat bran, Chicago gluten meal, old process linseed

meal and corn and cob meal.]

Local Market Cost per Ton of the Various Articles of Fodder used.

Wheat bran, $16 50

Gluten meal, Chicago, 23 00

Old-process linseed meal, . . 27 50

Corn and cob meal, . . . . , . . . . 16 50

Corn stover, 5 00

Corn ensilage, 2 75

Corn fodder, 7 50

Sugar beets, 5 00

Analyses of the Various Articles of Fodder used.

Food Analyses.
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Average Composition of the Daily Fodder Rations used during the

Six Successive Feeding Periods (First Winter Season^ 1889-90)

.

I.
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Summary of Cost of the Above-stated Average Daily Fodder

Rations used.

[Cents.]

Fkkuing Pkkiods.

]I. III. IV. V. VI.

Total cost,

Maniu'ial value obtainable,

Net cost,*

7.45
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The first feeding period in case of both animals shows a

decided loss in live weight ; this result is presumably largely

due to the influence of an entire change in mode of keeping

and feeding, and cannot be charged to the daily diet.

2. Recoi\l of Summer Pasturing.

May 10, 1890, to Sept. 30, 1890.

Ko. 1. No. 2.

Date of turning steers into pasture,

Date of closing pasturing,

Number of days of pasturing,

Live weight of steers when turned into

pasture,

Live weight of steers at close of past-

uring,

Total weight gain during pasturing,

Average gain in weight per day, .

Cost of feed per day, allowing forty

cents per week for use of pasture.

Cost of feed per pound of live weight
gained,

May 10,
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live weight due to these changes amounted in our case to

from twenty to twenty-five pounds, per head, on each occa-

sion and in case of both animals.

3. Feeding Record of Second Winter Season.

Oct. 14, 1890, to March 3, 1891.

[Coarse fodder articles : upland meadow hay, barley straw, clover hay, corn ensi-

lage, turnips ; fine fodder articles : barley meal, wheat bran, cotton-seed meal.]

The steers, upon returning from the pasture, September 30,

were allowed for a week or more, some hours every day, an

out-door exercise, to make the change for a sul)sequent close

confinement and a systematic system of feeding a gradual

one. The mode of feeding was the same as during the pre-

ceding winter season. The daily grain-feed rations consisted

either of wheat bran and cotton-seed meal, 3.5 pounds each,

per head, or of wheat bran, barley meal and cotton-seed

meal, varying from 3 to 3.5 pounds each, per head, at dif-

ferent times. The daily coarse-feed ration consisted at

different times in varying proportions either of English hay,

or of English hay and barley straw, or of English hay, clover

hay and turnips, or of clover hay and corn ensilage ; the

amount consumed was controlled by the appetite of each

animal on trial. The subsequent detailed statement of

fodder rations used represents in each case the average com-

position of the daily diet during succeeding feeding periods.

The change from one daily diet to another is in all cases a

gradual one, to avoid as far as practicable serious disturlj-

ances in diirestion.
'iD^

Local Market Cost per Ton of the Various Articles of Fodder used.

Wheat bran, |23 50

Barley meal, 30 00

Cotton-seed meal, 27 50

Barley straw, 5 00

Hay, 15 00

Clover hay, 12 00

Turnips, 4 00

Corn ensilage,' 2 75
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Analyses of the Various Articles of Fodder used.

Food Analyses.
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Average Composition of the Daily Fodder Rations used during
the Six Successive Feeding Periods (Second Winter Season,
1890-91).

II.

October 14 to October 25.

Wheat bran (pounds)

,

Cotton-seed meal (pounds),

Barley straw (pounds),

Hay (pounds), .

Nutritive ratio, . . 1

Total cost (cents),

Manurial value obtainable

(cents)

Net cost (cents) ,

.

3
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Summary of Cost of the Above-stated Average Daily Fodder

nations used.

[Cents.]
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their net cost 5.03 cents, it will be noticed that the value

gained liy the stated increase in live weight does in neither

case pay fully for the food consumed for its production
;
yet

there remains a noticeal)le margin of profit on the net cost

of the daily feed in the form of obtainable manure; i. e.,

4.37 cents per day in case of steer No. 1, and 7.37 cents in

case of steer No. 2.

2. The average of the daily increase in the live weight

of the steers during the entire period of pasture feeding

amounted, in case of steer No. 1, to .87 pounds, and in the

case of steer No. 2 to .58 pounds. This increase in live

weight represents on an average a market value of 3.18 cents

in case of the former, and in that of the latter of 2.18 cents.

Our expenses for the use of the pasture, per head, was 40

cents per week, or 5.7 cents per day. We lost, per head,

3 cents per day, or 21 cents per week, on each animal; not

counting expenses for transportation to and from the pasture,

loss of interest on the investment, etc.

3, The financial results of the second winter feeding are

less satisfactory than those secured during the first winter

feeding. This fact is due to two circumstances, namely,

higher market cost of several coarse and fine fodder articles

used, and less nutritive effect of the fodder rations experi-

mented with. The daily increase in live weight did at no

time exceed 2.33 pounds per head. The market cost of the

various daily fodder rations used during the time stated

varied from 1G.8 cents to 27.48 cents per head, while their

net cost differed from 6.85 cents to 15.59 cents. The highest

temporary increase in live weight noticed, per day, 2.33

pounds, would realize in our market only 12.37 cents, which

amount is still 4.5 cents less than the market cost of the

cheapest daily fodder ration, I. i)eriod, used.

The results of the second feeding experiment emj^hasize

the statements made in connection with the report of our

first experiment, namely, dieaper and more etficient fodder

rations than most of our grass lands— meadows and pastures

— can furnish have to be devised to render the production

of beef for our meat markets remunerative.

Our observations with growing steers have been continued,

and feeding experiments carried on without the assistance

of summer pasturing are well advanced.
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Third Feeding Experiment avitii Steers.

October, 1890, to May, 1892.

Three one-year-old steers, grade Shorthorn, were selected

for the trial. They were bought at 32- cents per pound of

live weight on Oct. 14, 1890. No. 1 weighed 055 pounds,

No. 2 weighed 595 pounds and No, 3 weighed 629 pounds.

The mode of feeding and the general management of the

third experiment corresponded in all essentials with the

course adopted in the second feeding experiment, previously

described. The third experiment is divided, as the second,

and for similar reasons, into three distinctly different stages

of progress, namely, feeding record oi first winter season,

of summer pasturing and of second winter season.

1, Feeding Record of First Winter Season.

Oct. 14, 1890, to April 20, 1891.

[Coarse fodder articles : upland meadow hay, barley straw, clover hay, corn ensi-

lage and turnips ; fine fodder articles : wheat bran and cotton-seed meal.]

Local Market Cost per Ton of the Various Articles of Fodder used.

Wheat bran, $23 50

Cotton-seed meal, 27 50

Barley straw, 5 00

Hay, 15 00

Mixed fodder, 12 00

Turnips, 7 00

Com ensilage, 2 75

Analyses of the Various Articles of Fodder used.

Food Analyses.

a
u

•.J

a

a
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Fertilizing Constituents.

[Nitrogen 15 cents, phosphoric acid 5.^ cents, potassium oxide 4^ cents, per pound.]

Fertilizer Analyses.



1893.] PUBLIC DOCUMENT— No. 33. Ill

Average Composiiion^ etc. — Concluded.

V. VI.

January 27 to March 6.
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Accepting as basis of calculation the selling price of

dressed beef, 3| cents per pound, it will be noticed that, to

cover the daily expenses for feed consumed in form of the

previously specified seven daily fodder rations, the following

rates in the daily increase in pounds of live weight become

necessary :
—

Gain required in Pounds, per Day, of Live Weight, to cover

Expenses for Feed.
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2. Record of Summer Pasturing.

April 27, 1891, to Nov. 5, 1891.

No. 1. No. 2. No. 3.

Date of turning steers into pasture,

Date of closing pasturing,

Number of days of pasturing,

Live weight of steers when turned
pasture

Live weight of steers at close of pasturing.

Total weight gained during pasturing.

Average gain in weight per day, .

Cost of feed, allowing twenty-flve cents per
week for use of pasture,

Cost of feed per pound of live weight gained.

into

April 27, 1891.

Nov. 3, 1891.

190

S30 lbs.

925 "

95 "

0.50 "

$6 78

7.14 cts.

April 27, 1891.

Nov. 3, 1891.

190

805 lbs.

926 "

121 "

0.64 "

$6 78

5.60 cts.

April 27, 1891.

Nov. 3, 1891.

190

848 lbs.

955 "

107 "

0.56 "

$6 78

6.33 cts.

The average gain in live weight per day, per head, was

0.95 pounds. To meet the expenses for the use of the

pasture, which was 25 cents, per head, for the week, requires

an increase in live weight of one pound, leaving our outlay

for moving the steers to the pasture and back again without

a return. Adding to this result the unavoidable falling off

in live weight, due to a change in mode of living, it is ap-

parent that pasturing without an additional supply of feed

from outside sources is apt to prove an unprofitable delay in

the maturing of young steers for the meat market.

To demonstrate, if possible, the correctness of this view,

our more recent experiments with feeding young steers for

the meat market are carried on without the assistance of the

pasture. The animal is fed in the stable during the entire

experiment, without any out-door exercise beyond the re-

quirements of good health.
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3. Feeding Record of Second Wiiiter Season.

Nov. 10, 1891, to May 16, 1892.

[Coarse fodder articles : upland meadow hay, dent corn ensilage, sweet corn ensi-

lage, corn stover, sugar beets, globe mangolds and turnips; fine fodder articles:

wheat bran, maize feed (Chicago) and gluten feed (Buffalo).]

The steers returning from the pasture November 3, were

for a week allowed out-door exercise between the times of

feeding, to make the change for subsequent close confinement

a gradual one.

The system of feeding remained materially the same as

on previous occasion. The daily ration of grain feed was a

definite one for each period, and the same in quantity for

each animal at the time. It consisted during the first five

periods of equal weights of wheat bran and Chicago maize

feed, from 3.44 to 4 pounds each, and during the last feeding

period (VI.) of equal weights of wheat bran and Buffalo

gluten feed, 4 pounds each, per head, daily. The daily

coarse fodder ration consisted at different times of either

English hay with roots, or of corn ensilage. The amount

of roots was a definite one, and the same in case of all

animals ; while the daily amount of hay and of corn ensilage

consumed was controlled by the appetite of each steer.

The following detailed description of the six fodder rations

fed during the succeeding feeding periods represents the

average composition of the daily diet. Changes from one

diet to another were made gradually for obvious reasons,

allowing six days to pass by before recording results.

Local Market Cost per Ton of the Various Articles of Fodder used.

Wheat bran, • . . . . $22 00

Maize feed, 25 00

Gluten feed, 23 00

Hay, 15 00

TurnijDS, 2 50

Globe mangolds, 4 00

Dent coi-n ensilage, 2 50

Sweet corn ensilage, 2 50

Corn stover, 5 00

Sugar beets, . . , 5 00
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Analyses of Fine Feed used.

[Grain Feed.]

Food Analyses.
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Fertilizing Constituents.

[Nitrogen 15 cents, phosphoric acid SiJ cents, potassium oxide 4^ cents, per pound.]
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Average Composition^ etc. — Concluded.

VI.

March 29 to April 9.
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Conclusions.

The results of the third feeding experiment with young
steers do not materially differ in their general aspect from

those obtained in our two preceding experiments.

1. During the first winter season the daily gain in live

weight during the sixth feeding period reached 3.2 pounds

(steer No. 3), and it averaged for the entire lot of steers

(three) at that time 2.69 pounds per head. This gain repre-

sents 0.34 pounds on every one hundred pounds of live weight

of the animal on trial (800 pounds each).

2. During the second winter season the same lot of steers

gained, during one feeding period (I. period), on an aver-

age, 2.5 pounds of live weight per day; in case of one steer

it was as high as 3.05 pounds per day. This rate of daily

increase in live weight is equal to 0.21 pounds on each

hundred pounds of live weight, with a total weight of 1,100

pounds per head.

3. The total local market cost of the different stated

daily fodder rations used during the first winter season

varies from 10.7 to 18.36 cents, and their net cost from

4.46 to 9.10 cents, leaving manurial refuse equal in com-

mercial value to one-half of the local retail market cost of

the feed consumed.

4. The total local market cost of the daily fodder rations

used during the second winter season varies from 12.2 to

20.28 cents, and their net cost from 5.1 to 12.01 cents,

leaving a manurial refuse equal to two-fifths of the local re-

tail market cost of the fodder articles which constitute the

stated fodder rations.

5. The average daily gain in live weight, taking the en-

tire experiment into consideration, is somewhat higher than

that noticed in the second experiment
;
yet at no period of

the trial does the daily increase in live weight at 3|- cents

market cost per pound of live weight equal the entire local

market cost of the feed consumed in connection with its

production. This result is due in some degree, no doubt, to

the contemporary high local market cost of some of the

fodder ingredients largely used in the making up of the

daily fodder rations.
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The results of our experiments in this connection are, as

may he noticed from preceding reports, rather more in-

structive than remunerative. A market cost of 3| cents per

pound of live weight in cases of yearlings, with 3| cents per

pound of live weight in cases of matured steers, leaves, it

will be conceded, but a small margin of cash profits. The

largest daily increase in live weight, in case of any diet thus

far experimented with, was 0.46 pounds per one hundred

pounds of live weight, with yearlings weighing from 650 to

700 pounds per head ; while in case of two-year-old steers,

weighing from 1,100 to 1,150 pounds per head, it reached

but 0.3 pounds for every one hundred pounds of their live

weight. The highest daily increase in live weight during

any feeding period in case of yearlings thus far secured by

us amounted to 2.9 pounds per head, and in case of two-

year-olds to 3.4 pounds per head. These results represent

a market value of live weight gained at aljove-stated local

meat market prices of 10.87 cents in case of yearlings, and

12.55 cents in case of two-year-old steers. Our results fall

behind daily, thus far, al)0ut one pound of gain in live

weiofht to cover the market cost of the feed consumed for its

production; 14 to 15 cents in case of yearlings, 18 to 19

cents in case of two-year-old steers.

The necessity of efficient and cheap fodder rations l)eing

quite evident, it seems desirable to try, more generally, fodder

crops of a higher nutritive character than the majority of our

meadows and pastures furnishes at present.
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III.

WINTER FEEDING EXPERIMENTS WITH LAMBS.

November, 1891, to May, 1892.

The experiment briefly described in a few succeeding

pages is the third one of a series designed for the purpose

of studying the feeding effect and general economy of differ-

ent combinations of orain feed stufls when fed in connection

with the same or simihxr kinds of coarse fodder articles for

the production of meat.

During our first experiment, corn meal, wheat bran and

gluten meal (Chicago) furnished in varying proportions the

grain feed part of the daily diet (see eighth annual report,

pages 67-90). During the second, corn meal, wheat bran,

old-process linseed meal and gluten meal (Chicago) served

for that purpose (see ninth annual report, pages 128-147) ;

while in the third experiment, which is here under discussion,

ivheat bran, Buffalo glutenfeed and Chicago maizefeed have

been used as the grain feed part of the daily feed.

The coarse feed portion of the daily diet during the first

and second experiments consisted exclusively of rowen (hay

of the second cut of upland meadows) and of corn ensilage.

In the third experiment during one feeding period corn

ensilage was substituted by roots (globe mangolds). The

selection of lambs in all these trials was confined to our local

supply. From six to nine animals served in each case for

our observations.

Six lambs, wethers, grades of uncertain parentage, were

selected for the experiment here under consideration. Each

animal occupied a separate pen during the entire time of ob-

servation ; none of them were shorn before entering upon

the trial.
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1. Live Weight and Cost of Lambs.

No.l.

Live weight (pounds), .

Market cost at 5.5 cents per pound,

74.00

$4 07

No. 2. No. 3. No. 4. No. 5

68.50

$3 77

67.25

$3 70

73.50

$4 04

65.00

$3 58

No. 6.

77.75

$4 28

Total.

426.00

$23 44

2. Character and Cost of Fodder Articles.

The gi-ain feed used consisted of wheat bran, Chicago

maize feed and Buffalo gluten feed bought in our local

market. These articles were of a fair quality and of a good

mechanical condition. Chicago maize feed and Buffalo

gluten feed are waste products obtained from maize in con-

nection with the manufacture of glucose-sugar ; they are

valuable recent additions to our commercial resources of con-

centrated feed stufis. The coarse feed stuffs, consisting of

rowen (hay of second cut of upland meadows), of corn ensi-

laoe and of globe mangolds, were produced at the station,

and were of the same good quality as those described in a

previous bulletin (No. 42) . The local market value and the

chemical composition of the various fodder articles used at

different times in the daily diet are recorded in the- sub-

sequent tabular statements.

Local Market Cost per Ton of the Various Articles of Fodder used.

Wheat bran, . $22 00

Maize feed (Chicago), 25 00

Ghiten feed (Buffalo), 23 00

Rowen, 15 00

Globe mangolds, 4 00

Dent corn ensilage, 2 50

Sweet com ensilage, . » 2 50
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Analyses of the Various Articles of Fodder used.

Food Analyses.
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The daily coarse feed rations consisted either of rowen hay

or of rowen hay with either corn ensilage or roots (globe

mangolds). Whenever corn ensilage or roots were fed in

common with rowen hay, only one-half of the customary

daily rowen ration was given, while the consmiiption of corn

ensilage or of the roots was governed by the appetite of

each animal. One-half of the daily fodder ration— fine and

coarser feed— was fed in the morning and the other half

later in the afternoon. Water was given once a day, a few

hours after feeding (mornings)

.

The entire experiment extended over a period of one

hundred and eighty-three days, and was subdivided into

five distinct feeding periods, varying in length from fourteen

to thirty-five days, with five days between the periods.

«

Average Composition of the Daily Fodder Rations used during the

Six Successive Feeding Periods.

I. II.

November 17 to December 1.
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Average Composition, etc. — Concluded.

V. VI.

Marc?i 27 to April 23.
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Yield of Dressed Weight.
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4. The manurial value ol)tainable from the different daily

fodder rations varies from 0.78 to 0.98 cents ; it amounts to

one-half of the market cost of the daily diet.

5. The temporary ruling low market cost of the grain

feed during the third experiment, as compared with those on

preceding occasions, and the high commercial value of the

obtainable manurial refuse, due to their rich nitrogenous

composition, have secured still a small profit over expenses

charged where the rate of producing meat was too low to en-

title to profit. In considering the stated financial results in

all our feeding experiments, thus far published, it ought to

be kept in mind that all our home-raised fodder articles are

charged at a liberal local market price per ton.
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Total Amount of Feed consumed from Nov. 17, 1891, to May
18, 1892.

Dry Matter
(Pounds).

Cost.
Manurial

Value.

75.25 pounds wheat bran,

63 . 25 pounds maize feed,

12.00 pounds gluten feed,

189.50 pounds rowen,

128.00 pounds globe mangolds,

82.00 pounds dent corn ensilage,

101.00 pounds sweet corn ensilage,

67.62

57.75

10.92

163.15

15.68

16.47

15.87

347,46

$0 83
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Total Amount of Feed consumed from Nov. 17, 1891, to May
18, 1892.

Dry Matter
(Pounds). Cost.

Manurial
Value.

65.62 pounds wheat bran,

56.62 pounds maize feed,

9.00 pounds gluten feed,

190.50 pounds rowen,

120.00 pounds globe mangolds,

78.50 poimds dent corn ensilage, .

65.00 pounds sweet com ensilage,

.

59.05
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Total Amount oj Feed consumed from Nov. 17^ 1891, to May
18, 1892.
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Total Amount of Feed consumed from Nov. 17, 1891, to May
18, 1892.
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Total Amount of Feed consumed fi'om Nov. 17, 1891, to May
18, 1892.
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Total Amount of Feed consumed from Nov. 17, 1891, to May
18, 1892.

Dry Matter
(Pounds).

Cost.
Manurial
Value.

73.12 i^ounds wheat bran,

61.12 pounds maize feed,

12.00 pounds gluten feed,

174.50 pounds rowen,

128.00 pounds globe mangolds,

102.50 pounds dent corn ensilage,

108.00 pounds sweet corn ensilage,

65.79
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lY.

FEEDING EXPERIMENTS WITH PIGS (TWO).

1891-92.

Introduction.— The results of fifteen difierent feeding ex-

periments with young pigs, grades and thoroughbreds, for

the meat market, have ah-eady been published in our pre-

ceding annual reports. The results of two new experiments

are reported on the present occasion.

We usually keep, the whole year around, one young pig

for every cow in the dairy, to dispose of our skim-milk.

On the average, five lots of young pigs are prepared for the

meat market every two years. The animals are usually

bought when from five to six weeks old, and weigh from

25 to 30 pounds per head. They are fed until they reach a

live weight of from 180 to 190 pounds, when they are sold

to the butcher.

From 112 to 125 days are usually required to produce the

desired live weight. Their daily gain in live weight has

been from 1.4 to 1.5 pounds. During spring, summer and

autumn one to two weeks less time is needed than during

the winter season to finish the operation. The shrinkage

from liv'e weight to dressed weight varies usually from 18 to

21 per cent.

Our daily supply of skim-milk rarely exceeds five quarts

per head of young pigs. We usually begin feeding from

two to three ounces of corn meal with every quart of skim-

milk required at the time. As soon as the live weight has

reached from 60 to 70 pounds per head we increase the corn

meal to four ounces per quart of skim-milk consumed.

The additional feed subsequently called for has usually

been made of either a suitable mixture of several kinds of

commercial feed stuffs, as wheat bran and Chicago gluten

meal, or dried brewers' grain and gluten meal, or ground
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barley and Chicago maize feed ; or some single feed stuff, as

Bufialo o;luten feed or Chicao;o maize feed. The market cost

of the various feed stuffs suitable for the purpose largely

controls, for obvious reasons, their temporary selection.

During the present year (1892) Chicago maize feed and

Buffalo oluten feed have been chosen for our observation.

The market cost of the feed consumed per pound of dressed

pork produced has varied during past years from 4.3 to 6.4

cents.

The available manurial refuse has amounted to two-fifths

of the market cost of the feed consumed. Dressed pork has

of late sold at from 6^ to 7^ cents per pound. Allowing

20 per cent, of shrinkage—
7^25 cents per pound of dressed weight is equal to 5.8 cents per pound

live weight.

6 . 50 cents per pound of dressed weight is equal to 5 . 2 cents per pound

live weight.

6.00 cents per pound of dressed weight is equal to 4.8 cents per pound

live weight.

Sixteenth Feeding Experiment with Pigs.

Se]ptemhei\ 1891, to February, 1892.

Six pigs, grade Chester Whites, were purchased on Sept.

12, 1891, at $2.50 apiece. Three were sows and three

barrows. For a period of about nine weeks preceding

the experiment proper the pigs were fed on skim-milk

and potatoes. The potatoes were boiled and mashed with

the milk. The figures below are for the entire six pigs, no

individual records having been kept of this period.

Total Amount of Feed consumed from Sept. 22, 1891, to Nov.

28,1891.
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Total live weight of the six pigs Septembei' 22,

Total live weight of the six pigs November 28,

Total live weight gained,

Average gain in weight per day (entire jieriod)

,

Average daily gain per pig,

Total cost of feed per pound of live weight gained, 4 . 95 cents.

Net cost of feed per pound gained after deducting 30 per cent, of

manurial value, 3.73 cents.

Pounds.

244.00

520.60

276.50

4.13

0.69

Local Market Cost of the Various Articles of Fodder used.

Barley meal, per ton,

Skim-milk, per gallon.

Wheat bran, per ton,

Maize feed (Chicago), per ton,

f30 00

018

22 00

25 00

Analyses of the Various Articles of Fodder used.

Food Analyses.
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Conclusions.

1. The entire lot of young pigs (six), weighing on an

average 40 pounds per head, gained in 69 days, wlien fed in

one pen together on boiled potatoes and skim-milk (one

pound of potatoes to every quart of milk consumed), 46

pounds in live weight per head, or 0.69 pounds per day, at

an average cost of 4.95 cents per pound of live weight

gained.

2. The same lot of pigs, when subsequently isolated

in six different pens and fed on a daily diet consisting,

as previously specified, of skim-milk, barley meal, wheat

bran and Chicago maize feed, gained on an average in 65

days 95.5 pounds each, or 1.49 pounds per day, at an aver-

age total cost of 5.64 cents per pound of live weight, or

4.8 cents of net cost.

3. The high cost of feed per pound of live weight gained

in this experiment is due to two causes, namely, low rate of

daily increase in live weight during the first half of the time

occupied by the experiment, and to the high market cost of

the ground barley used in large quantities during the second

half of the experiment.
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Pig No. 1.
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Pig No. 2.

Feeding Pekiod.
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Pig No. 4,

Feeding Period.
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Pig No. 5.
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Pig No. 6.

Feeding Period.
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Seven^teenth Feeding Experiment with Pigs,

March, 1892, to July, 1892.

Six pigs, grade Chester Whites, were purchased on Feb.

23, 1892, at $3.00 a piece. No. 2 and No. 3 were barrows

and the rest were sows.

Local Market Cost of the Various Articles of Fodder used.

Corn meal, per ton, $24 00

Skim-milk, per gallon, .0 018

Gluten feed (Buffalo), per ton, 23 00

The mode of feeding, as well as the general management

of the experiment, has been the same as on previous oc-

casions of a corresponding character.

Analyses of the Various Articles
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Conclusions.

1. The average weight of the young pigs at the begin-

ning of the experiment was 33 pounds per head, and their

average weight at the close of the experiment was 191

pounds per head.

2. The experiment extended over 122 days. The daily

gain in live weight averaged per head 1.56 pounds.

3. The total cost of feed consumed per pound of

dressed weight produced averaged 5.8 cents, while the

net cost averag-ed 4.2 cents. The obtainable manurial

refuse amounted to two-fifths of the market cost of the diet

consumed.

4. The dressed pork sold in our local markets at 6^

cents per pound.
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Pig No. 1.

Feeding Periods.
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Pig No.
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Pig No. 3.

Feeding Periods.
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Pig No. 4.

Total Amount of Feed consumed from March 23, 1892, to July 28,

1892.
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Pig No. 5.

Feeding Periods.
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Pig No. 6.
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Y.

COMPILATION OF THE AMOUNT OF DIGESTIBLE
NTTTEIENTS CONSUMED DAILY IN THE DIF-

FERENT FEEDING EXPERIMENTS MADE AT
THE MASSACHUSETTS STATE EXPERIMENT
STATION (Compiled by Dr. J. B. Lindsey).

1886-92.

Milch Cows— Steers— Lambs.

Milch Cows.

•

o

o

1
a
s
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Milch Cows— Continued.
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1. Milch Cows— Concluded.

O
O
o

s



166 AGRICULTURAL EXPERIMENT STATION. [Jan.

Steers.

i
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Lambs.
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PART II.

ON

FIELD EXPERIMENTS

OBSERVATIONS IN VEGETAELE PHYSIOLOGY

PATHOLOGY.

1. Field Experiments to ascertain the Effect of the Exclusion of Every Form
OF Nitrogen-containing Manubial Matter from the Fertilizer applied
FOR the Production op a Leguminous Crop— Soja Bean — on its Yield per
Acre (Field A).

2. Field Experiments with Prominent Varieties of Grasses and with Grass
Mixtures under fairly Corresponding Circumstances (Field B).

3. Field Experiments regarding the Effect op Different Combinations op

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 op using the Cheaper Natural Phosphates or the More Costly
Acidulated Phosphates (Field F).

6. Field Experiments with Mixed Forage Crops for Green Fodder and Hay,
Vetch and Oats, Canada Peas and Oats.

7. Observations on Permanent Grass Lands — Meadows.

8. Report on General Farm Work.

9. Report op Prof. James E. Humphrey on Various Diseases op Plants, with
Observations in the Field and Vegetation House.
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1. Field Experiments carried on 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 a Leguminous Crop (Clover-like

Plants) on the Yield, as compared with the
Results obtained when a Liberal Amount of

Various Nitrogen - containing Manurial Sub-
stances is applied under Otherwise Corre-

sponding 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 modes of cultivation and of manuring are concerned, was

introduced during the season of 1883-84. The subdivision

of the entire area into eleven plats (one-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 obser^vations upon the same

field has been to study the influence of an entii'e 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-

natio7i, 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 ol)servations.

Several plats wliich for five preceding years did not receive

any nitrogen compound for manurial purposes were retained

in that state, to study the eft'ect of an entire exclusion of

* Soja bean served for the observation.
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nitrogen-containing manurial substances on tlie crop under

cultivation, while the remaining ones received as before a

definite amount of nitrogen in the same form in which they

had received it in preceding years ; namely, either as sodium

nitrate or as ammonium sulphate, or as organic nitrogenous

matter in form of dried blood. A corresponding amount of

available nitrogen was applied in all these cases.

Aside from the difterence 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. From 120 to 130 pounds of potassium

oxide, from 80 to 85 pounds of available phosphoric acid

and from 40 to 50 pounds of available nitrogen were supplied

per acre.

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 practical)le, the desired corresponding proportion of

essential fertilizing constituents. The deficiency in potas-

sium 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 suljstances,— 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.

This course in the general management of the experiment

has been followed thus far for three successive years— 1889,

1890 and 1891— in connection with different crops :
—

Corn (maize), in 1889 (see seventh annual report) ; oats,

in 1890 (see eighth annual report) ; rye, in 1891 (see ninth

annual report).
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The following tabular statement shows the annual applica-

tion and special distribution of the manurial substances with

reference to each plat since 1S89. The fertilizers were in

every case applied broadcast as early as circumstances per-

mitted. They were slightly harrowed under before the seed

was planted in rows by a seed drill. Each plat received the

same amount of seed.

Plats . Annual Supply of Manurial Substances.

Plat 0,

Plat 1,

Plat 2,

Plat 3,

Plat 4,

Plat 5,

Plat 6,

Plat
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shaded the ground sufficiently to prevent any serious ap-

pearance of weeds. The variation in the cok>r of the crop

was quite marked in different plats during the earlier stages

of its growth. Those plats which received an addition of

nitrogen in form of nitrate of soda showed a deeper green

color than those which received other forms of nitrogen,

in particular, sulphate of ammonia ; while those that received

no addition of nitrogen maintained a light green color until

the close of the season.

Height of the Plants upon Different Plats during the Season.

Plats.
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Analysis of the Plants from Plat 0.
Per Cent.

Moisture at 100° C, 73.20

Dry matter, 26.80

100.00

Analysis of Dry Matter.

Crude ash, 6.80

" cellulose, 30.54

" fat, 2.29

" protein, . . . 6.82

Nitrogen-free extract matter, 53 . 55

100.00

An examination of the above tabular statement of the

yield of each plat shows, in every case where no additional

nitrogen in any form has been applied in connection with

the phosphoric acid and potash used as fertilizer (plats

4, 7, 9), a decided falling off in the yield; fully one-third

less than where barn-vard manure and nitrate of soda have

furnished the nitrogen supply (plats 0, 1, 2, 3).

Plat 8 shows the same exceptional condition w^iich has

been noticed in preceding years, when it seriously suftered

from the attack of some parasitic enemy. The low 3'ield of

Plat 10 is evidently due to the use of a lower rate of seed,

being the first plat to adjust the seed drill for a definite

amount of seed.

Conclusion,— The importance of a liberal additional sup'

ply of nitrogen to the soilfor a successfid production offarm
crops under otherwise corresponding circumstances finds a

strong confirmation in our late experiments in that direction^

as may he noticed in the subsequent compiled tabidar state-

tnent of the results of three yeari observations.
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The crop when harvested, September 7 and 8, to serve for

the production of a mixed ensilage (soja l)ean and fodder

corn), showed no signs of seed pods or blossoms. It

diflered in this respect decidedly from other early matur-

ing varieties, white and black soja beans, which have been

raised and described by us in preceding annual reports.

The advantage, if any, of this new variety of soja bean

consists in the large amount of vegetable matter it produces,

as compared with the early maturing varieties.

[1. Analysis of an early variety of soja bean with pods (whole plant) ; 2. Analy-

sis of soja bean seed; 3. Analysis of soja bean straw (matured plant, early

variet}')
.]
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2. Field Experimexts -witii Pro:mixent Varieties of

Grasses, raised either Sixgle or m Mixture,

uxDER Otherwise Correspoxdixg Coxditioxs,

TO ascertaix their Ecoxomical Value as far
AS Yield axd Co3ipositiox are concerned (1892).

Field B.

This field occupies un area of one and seven-tenths acres,

and runs from north to south, nearly on a level. The soil

CKjnsists of a somewhat sandy loam of several feet in depth.

The systematic treatment of the area was inaugurated in

1884, when the present sul)division 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 l)one and 200 pounds of nuiriate of

potash per acre. The space of five feet left between the

different succeeding plats has been kept clean from any

growth by a constant use of the cultivator, and received at

no time any kind of manure.

The details of the work carried on upon Field B have

been thus far reported from year to year in our annual

reports. The chemical analyses of the crops raised upon

this field, on account of the amount of work involved, have

been quite frequently published in later bulletins or in

annual reports of the succeeding year.

A material change in the above-stated management of the

field was made in 1S89, with reference to the previously

unmanured })lats, 12, 14, K!, IS and 20; they were sul)se-

quently annually manured in exactly the same manner as the

remaining plats, receiving per acre 600 pounds of fine-

ground bone and 200 pound^s of muriate of potash. The

character of the crops raised upon the various })lats from

1888 to 1892 may l)e seen from the following tabular state-

ment :
—
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1891.— Previous to the year 1891 other crops than

grasses have l)een cultivated upon some plats at times. Of
late none hut single grasses or mixtures of reputed grasses

have been planted. The single grasses are raised as in pre-

vious years, in rf)ws two feet apart
;

grass mixtures are

seeded down broadcast. The manure in case of single

grasses is applied by hand 1)etween the rows, and is subse-

quently slightly i)loughed in by means of a cultivator ; in

case of grass mixtures the manure is applied as top dress-

ing early in the spring. In l)oth cases the first manure is

applied broadcast and i)loughed under before seeding down
the grass.

Crops raised in 1892.

Plats. 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 top, 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 Sejjt. 29, 1890.

Hei"ds grass, soAvn Sept. 25, 1889.

Herds grass and red top, sown Sept. 29, 1890.

Meadow fescue and herds grass, sown Scjjt. 18, 1891.

Area of Each I'lat, Two-kii tkenths Aciiii.
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3. Field Experiments regarding the Effect of

Different Combinations of Commercial Fertil-

izers ON THE Yield and the Character of

Several Prominent Garden Crops (1892).

Field C.

1891.— The observations upon Field C with different

com1)inations of commercial fertilizers on the yield and

character of some prominent garden crops began during the

spring of 1891. The portion of Field C devoted to this

experiment during 1891 consisted of one-half of its entire

area, running from east to west along its south side (328

feet long and 88 feet wdde). It was subdivided into five

plats of corresponding size and shape (88 by Q>'2 feet), one-

eighth of an acre. These plats were separated from each

other and from other cultivated land adjoining by a space of

five feet of unmanured and unseeded land. The soil is sev-

eral feet deep, and consists of a rather light loam in a good

state of cultivation ; 600 pounds of fine-ground bone and

200 pounds of muriate of potash per acre were used for

several years previous to 1891 as the annual manure supply.

The field slopes gently from west to east. The plats were

numbered 1, 2, 3, 4, 5, beginning at the east end of the

field. Each plat received during the spring of 1891 a

manurial mixture of its own as fertilizer.

The difference of the fertilizers applied consisted essen-

tially in the circumstance that nitrogen and potash were used

in several of them in difierent forms. All plats received

practically the same quantity of nitrogen, potash and phos-

phoric acid, and every one of them received its phosphoric

acid addition in the same form, namely, dissolved bone-

black. Some plats received their nitrogen supply in the

form of orsranic animal matter, dried blood ; others received

their nitrogen in the form of sodium nitrate, Chili salt-

petre ; others in the form of ammonium sulphate. Some

plats received their i)()tash 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 different plats :
—
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^75 pounds dried blood.

Plat 1, . . . ^ 30 pounds muriate of potash.

(^40 pounds dissolved bone-black.

^47 pounds nitrate of soda.

Plat 2, . . . < .'iO pcninds muriate of potash.

(^40 pounds dissolved bone-black.

^38 pounds sulphate of ammonia.
Plat 3, . . . ^ 30 pounds muriate of potash.

Q40 pounds dissolved bone-black.

^ 47 pounds nitrate of soda.

Plat 4, . . . < 30 pounds high-grade sulphate of potash.

(^ 40 pounds dissolved bone-black.

r38 ijounds sulphate of ammonia.
Plat 0, . . . < 30 pounds high-grade suljjhate of potash.

(^40 pounds dissolved bone-black.

Pounds.

Per acre : Phosphoric acid, 60 .

4

Nitrogen, • 60.0
Potassium oxide, 120.0

The difterent fertilizers were applied broadcast, and sub-

sequently slightly ploughed under, in all cases on the same

day (April 22, 1891). All plats were planted in the same

order with the same kind of garden crops (eight). Every

plat was either planted with young plants or was sown

with the seed, as circumstances dictated, each kind on

the same day and in the same manner. The young plants

used for the experiment were raised under corresponding

conditions from seed in a hot-bed. The different kinds of

garden crops were arranged in the following order, beginning

on the east side of each plat :
—

Lettuce, "White Tennis Ball, one row.

Spinach, Long Standing and Bloomiugdale, one row each.

Beets, Egyptian and Dewings, one row each, or two of a kind.

Celery, White Plume, one row.

Kohlrabi, two rows.

Cabbage, Red Dutch and several white varieties, three rows in all.

Tomatoes, Boston Market, two rows.

Potatoes, Beauty of Hebron, five rows.

The details of the results are recorded in our ninth annual

report. Being the first year's observation, no serious

attempt was made to account for the differences in the yield

upon diflerent plats,

1892.— During the spring of 1892 it was thought best to

make such alteration in the location of the plats as would
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secure as far as practicable a corresponding level position

for all of them, and thereby remove the objection of the

possible influence of a more or less mclined position and

different state of moisture of one or the other on the results.

For this purpose the entire width of Field C on its western

termination was selected for the future trial. The field thus

marked out covered an area 189 feet lono- and 164 feet wide.

It was subdivided into six plats of equal size and shape (88

by 62 feet), corresponding thus in this particular with those

in the preceding year. Three plats of the previous year, 3,

4 and 5, remained unchanged ; their numbers were altered

into 6, 5 and 4. The new plats were numliered 1, 2, 3,

beoinnino; at the west end of the field. The entire area was

ploughed April 19, and subsequently staked out as above

stated into six plats, with four feet unoccupied space between

them. The below' specified fertilizer mixture was applied

to each plat broadcast, and the soil subsequently harrowed.

On May 10 it was rolled. All the crops were planted in

rows two and one-half feet apart ; the different crops were

seeded or planted each on the same day in all the plats.

The crops were arranged in all ])hits in the same order,

which, in the interest of a desiral)le rotation, differed from

that in the preceding year (plats 4, 5, 6).

Plats. Annual Siipiily ot" ilanurial Substances. Pounds.

Plat 1,
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Plats 1, 2 and 3 have been treated with the stated fertilizers

this year only
;
plats 4, 5 and 6 have been treated two years.

The following order in arranging the difterent crops was

adopted in 1892, beginning in each plat at its west end.

The rows run in all })lats from south to north (88 feet

long) :
—

Two rows of celery, variety Dwarf Golden Heart.

Two rows of lettuce, variety Hanson.

Two rows of spinach, variety New Zealand.

Four rows of beets, variety Edmund's Blood Turnip.

Four rows of cabbages, variety Savoy (one row) ; variety Fottler's

(two rows) ; variety Red Dutch (one row)

.

Two rows of tomatoes, variety Essex Hybrid.

Five rows of potatoes, variety Beauty of Hebrou.

Potatoes were planted May 9 ; spinach and beets w^ere

sown May 10 ; lettuce and cal)bage plants were set out May
13 ; tomato plants were set out May 21 ; celery plants were

set out June 9.

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 lit for the market. The subse-

quent tabular statements of the yield of the crops show

the date of maturity and the quantity obtained at difterent

dates :

—

Yield of Celery ( Variety Dioarf Golden Heart) .

Plats.
Number of

Perfect Heads.

Plat

Plat
Plat
Plat
Plat
Plat

(two roAvs),

(one row),
(one row),
(two rows),
(one row),
(one row),

46
43
69
61

62
52

The plants were set out June 9 ; they were harvested

October 20.
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Yield of Lettuce (Variety Hanson).

I'LATS. Pounds.

Plat 1 (two
Plat 2 (two
Plat 3 (two
Plat 4 (two
Plat 5 (two
Plat 6 (two

rows ; seventy heads)

,

rows; seventy heads),
rows; seventy heads),
rows; seventy heads),
rows; seventy heads),
rows; seventy heads),

414
86
43
76
60
36

The plants were set out May 13 ; the\' were harvested

July 1.

Yield of Spinach (Variety New Zealand).

Plats. Pounds.

Plat 1 (two rows)

,

Plat 2 (two rows).
Plat 3 (two I'ows),

Plat 4 (two rows)

,

Plat 5 (two rows).
Plat 6 (two rows).

192
233
202
230
232
134

The seed was sown May 10 ; crop was harvested July 11.

Yield of Beets ( Variety Edmund's Blood Turnip)

.

PLAT.S.
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Yield of Cabbages.
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a row. The tomato plants were set out from the hot-bed

May 21, came in bloom June 23 and began to form tomatoes

July 7.

Yield of Potatoes ( Variety Beauty of Hebron)

.

Plats.
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4. Experiments with a Variety of New Forage Crops

(1892).

Field D.

This field is 328 feet long and 70 feet wide (east to west)
;

it covers an area of 22,960 square feet, or .527 acres.

During previous years it has been used for the cultivation

of a variety of annual fiirm and garden crops, and has been

manured most of the time annually with a mixture of

muriate of potash and ground bone, at the rate of two

hundred pounds of the former and six hundred pounds of

the latter per acre.

During the past season it has served 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, for the

purpose of studying their adaptation to our climate and soil.

The field was ploughed April 19, and manured with three

hundred pounds ground bone and one hundred pounds

muriate of potash. It was harrowed and prepared for

planting May 10. The difierent crops were planted in rows

two and one-half feet apart, to admit of the use of a horse

cultivator ; all were subsequently kept clean by means of

the cultivator and hoe. They were arranged in the field

in the following order, beginning at the west end of the

field :
—

^.rtichoke, Jerusalem {Helianthus tuberosus).

Priekley comfrey {Sjpnphytiivi officinale).

Pyrethrum {Pyrethriivi rosenm).

Forest pea {Lathyrus sylvestris)

.

Stacby's tubers {Stachys affiids).

Kidney vetch {Anthyllis vulneraria).

Winter rape (Brassica Napus).

Sainfoin (Onobrychis sativa).

Yellow trefoil
( TriJoUum agrarium) .

Spring vetch ( Vicia sativa)

.

Jiokhara clover ( Melilotus alba)

.

Summer rape {Brassica Napris).

Common English horse bean {Vicia faba).

Serradella {Omithopus satious).

Soja bean {Soja hispida).
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Cow-ipeix (DoUchos sinensis).

Jackson wonder bean.

Blue lupine (Lupinus cceruleus).

White lupine {Lupinus alba).

Yellow lupine {Lupinus lutens).

Silver- hull buckwheat {Fagopyrum esculentum).

Japanese buckwheat {Fago2)yrum esculentxim)

.

Common buckwheat {Fagoj)yru7)i esculentum).

Artichoke, ten rows. The tubers for seed were presented

by Mr. J. J. H. Gregory of Marblehead, Mass., with the

request to ascertain the value of the plants as a forage crop.

They were planted May 4, two feet apart in the row. The
young plants appeared above the ground May 18 ; they

began to bloom September 23, and suffered from frost

October 10 (temperature 28.5° F.). The tubers w^ere dug
during the iirst week of November

;
yield, six hundred and

fifty-nine pounds (rate of eight tons four hundred pounds to

the acre). Some of the blooming stalks with leaves were

cut and packed into suitable boxes, to ascertain their fitness

for ensilage. Analyses of tubers and ensilage wdll be pub-

lished later on.

Prickley comfrey {Symjihytum officinale), one row\ The
roots used for seed were from last year's growth, in Field C.

They were planted May 4. The young plants came up May
18, and bloomed June 8. The plants were cut July 8,

when they were thirty inches high, and presented a rank

growth of leaf and stem.

Forest pea {Lathyrus sylvestris), three rows. The plants

used were from last year's growth, in Field C. They were

transplanted May 4 and came up May 21 ; they reached

a height of fifteen inches. The roots w^ere remarkable in

size. They were nearly two feet in length; large tubercles

were quite prominent.

Stachy's tubers (Stachys affinis), two rows. This is

the second year this plant has been raised on the station

grounds. The seed tubers of last year were obtained from

the United States Department of Agriculture ; those of this

year were from our own raising. They wintered well and

were vigorous in the spring. They were planted May 4.

May 18 the young plants appeared above ground. October
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2 the foliage was injured by frost (temperature 33° F.).

The tubers produced were scarcely one-eighth of an inch

in diameter.

Kidney vetch, four rows. The seed was obtained of

Henry Nungesser, New York City. One pound of seed

was used, which was sown May 18. The pUmts came up

June 1. The growth was slow, scarcely measuring three

inches in the fall.

Winter rape (Brassica ^^apus), live rows. The seed was

obtained of D. Landreth & Sons, Philadelphia, Pa. This

plant is used quite extensively as a green fodder in sheep-

orowing districts. The seed was sown May 18, and June

1 the young plants appeared al)ove ground. The growth

was heavy, reaching a height of twenty inches. August

6 the crop was cut for fodder.

Sainfoin {Onobrychis sativa), five rows. The seed was

sown May 18. The young plants appeared above ground

June 1. The growth was rather slight, measuring in the

fall only ten inches. The plants failed to develop blossoms.

The seed was l)ought of Henry Nungesser, New York City,

at six cents per pound.

Yellow trefoil, five rows. The seed was sown May 18.

The young plants broke ground June 1. The growth was

•slow, reaching a height of only three inches. The plants

failed to bloom. The seed was obtained of Henry Nun-

gesser, New York City, at eleven cents per pound.

Spring vetch (Vicia sativa), five rows. The seed was

sown May 18. The plants came up June 1, began to

blossom July 11 and to form pods August 1. The growth

was cut August 5, having attained a height of twenty-seven

inches. The seed was o])tained of J. M. Thorburn, New
York City, at four and one-half cents i)cr pound. This

valuable fodder plant has served us for several years as

ereen fodder in connection with 6ats.

Bokhara clover {Melilotns alba), five rows. The seed

was sown May 18. The plants api)eared above ground

June 1. The leaf development was rather light. October 7

the plants were cut, having reached a height of twenty-eight

inches. The seed was obtained of II. Nungesser, New York

City, at twenty cents per pound.
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Summer rape (^rass^caiVa29Ws), five rows. The seed was

sown May 18. The plants appeared above ground June 1.

The character of the growth was verv much the same as

that of winter rape, described above. Four rows were cut

for fodder August G ; the remaining row was left to develop

farther, but was finally cut, the plants failing to blossom.

The seed was obtained of D. Landreth & Sons, Phila-

delphia, Pa.

Common English horse bean {Vicia Faba), five rows.

The seed was sown May 18. The plants l)roke ground June

1, bloomed July 5 and began to develop pods August 6.

The growth was characterized by large, coarse stalks and

small leaf development. Height of plants September 7 was

forty-two inches. The seed was obtained of J. M. Thor-

burn. New York City, at nine cents per pound.

Serradella {OrnitJiopus saiivus), five rows. The seed

was sown May 18. The young plants appeared above

ground June 1 and came in bloom July 21. The growth

was heavy and of good quality. This crop furnishes an

excellent green fodder. We have raised it this year at the

rate of twelve tons to the acre. A silo has been filled with

a mixture of serradella and Hungarian grass (3:1), which

will be reported upon in the future. The serradella seed

was obtained of H. Nungesser, New York City, at eight

€ents per pound.

Soja bean {Soja liispida)^ five rows. The seed was sown
May 18. The young plants appeared above ground June 1

and began to bloom September 22. The groAvth was very

good, reaching a height of about three feet, but was very

light colored. Octol)er 2 the foliage was injured by frost

(temperature, 33*^ F.). The seed was bought of J. M.
Thorburn, New York City, at eight cents per pound.

Cow-pea (Dolichos shiensis) , five and one-half rows. The
seed was sown May 18. The plants broke ground June 1,

came in bloom August 23 and began to form pods September

22. The plants were injured by frost October 2 (tempera-

ture, 33° F.). The seed was obtained of D. Landreth &
Sons, Philadelphia, Pa.

Jackson wonder bean, one-half row. The seed was sent

on for trial by the M. AY. Johnson Seed Company, Atlanta,

Oa. It was sown May 18. The young plants appeared
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above ground June 1, blossomed during the middle of July

and began to form pods August 6. The growth resembled

very much the common pole bean.

Blue lupine (Lupinus cceruleus), five rows. The seed

was sow^n May 18. The young plants appeared above

grcfund June 1, blossomed July 19 and began to develop

pods July 27. The growth was heavy, reaching a height

of thirty-eight inches July 25. August 30 the plants were

cut for seed. The lupines are considered an excellent crop

for jjreen manurinij. The seed was bought of J. M. Thor-

burn, New York City, at fifteen cents per pound.

White lupine {Lupinus alba), three rows. The seed was

sown May 18 and came up June 1. July 7 the i)lants began

to bloom, and August 1 pods were forming. The growth

attained a height of thirty-three inches, being somewhat

lighter than that of the l)lue lu})ine. August 22 the plants

were cut for seed. The seed was bought of J. M. Thor-

burn. New York City, at eleven cents per pound.

Yellow lupine (Liip/nus hitens), five rows. The seed

was sown May 18. The plants broke ground June 1, came

in bloom July 21 and began to form pods August 1. This

lupine shows the lightest growth of the three, reaching a

height of twenty-four inches. Seed was bought of H. Nun-

gesser. New York City, at seven cents per pound.

Silver-hull buckwheat, twelve rows. Seed was sown May
18, came up May 28. The plants made a rapid and heavy

growth, measuring, July 7, thirty-four inches. They began

to bloom June 25 and were cut for fodder July 11. The

seed was obtained of J. M. Thorburn, New York City,, at

six and one-fourth cents per pound.

Japanese buckwheat, twelve rows. The seed was sown

May 18, came up May 28. The plants began to bloom June

80 and were cut for fodder July 11 ; average height, thirty

inches. Seed was ()l)tained of J. M. Thorburn, at six and

one-fourth cents \wy pound.

Connnon buckwheat {Fagopyrum escnlentitm) , eleven

rows. The seed was sown May 18. The young i)lants

appeared al)ove ground May 28, began to bloom June 23

and were cut for fodder July 11 ; average height, thirty-six

inches. The seed was bought of J. M. Thorburn, at six

and one fourth cents ])er pound.
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Field E (Potatoes).

This field is 2(30 feet loiio; and 48 feet

wide; it contains .^8() acres. The field

was ploughed April I'Q. The follow-

ing fertilizer was applied April 27 : 250

pounds fine-ground bone, 75 pounds sul-

phate of potash, high grade, ninety-five

per cent, (rate of 600 pounds bone, 200

pounds sulphate of potash, high grade,

per acre approximately).

At the northern part of the field were

a few rows of violets under the care of

Professor Humphrey. The remainder of

the field (.26 acres) was planted to pota-

toes (variety Beauty of Hebron), April

30, in rows two and one-half feet apart.

Seven l)ushels of seed were used. On
account of the cold weather the potato

plants did not appear above ground until

May 28. August 4 the potato tops liegan

to die, and August 15 the tubers were

dug. They were more or less scabby

and rather poor in quality ; total yield

2,775 pounds (10,673 pounds, or 212 bushels, to the

acre).
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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.

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 and of nitrogen, while the phosphoric

acid was furnished in each case in the form of a difterent com-

mercial phosphoric-acid-containing article ; namely, phos-

phatic 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, .

Mona guano (West Indies),

.

Florida rock phosphate,

South Carolina j^hosphate (floats),

Dissolved bone-black.

Analyses of Phosphates used.

[I., phosphatic slag; II., Mona guano ; III., Florida phosphate ; IV., South Carolina

phosphate ; Y., dissolved bone-black.]

$15 00

15 00

15 00

15 00

25 00
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The phosphatic slao:, Mona guano, South Carolina phos-

phate and Florida phosphate were applied at the rate of 850

pounds per acre ; dissolved hone-black at the rate of 500

pounds per acre. Nitrate of soda was apj)lied at the rate of

290 pounds to the acre, and potash-magnesia sulphate at the

rate of 390 pounds per acre.

1892.— The field was sown to serradella May 17, in

drills two and one-half feet apart ; thirty-two pounds of seed

were used for the entire piece. The seed was ])ought of

Henry Nungesser, New York City, at eight cents per pound.

May 'I'^ the young plants appeared above ground and were

quite uniform in all the plats. 'Tuly 20 the serradella came

in bloom, the avera2:e height being five inches. The 2:rowth

was slow at first, but during the hot days of August it made
rapid strides, and at the time of cutting (September 9, 10)

the plants measured on an average thirty-one .inches in

length, and covered the ground with a complete mat of

foliage. The serradella was cut, at the time stated above,

while perfectly green, and packed in a silo with Hungarian

grass. Following is a statement of the yield of the several

plats :
—

Plats.
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Analysis of Dry Matter.

Per Cent.

Crude ash, 9,59

" cellulose, 26.28

" fat, 2.59

" protein, 15.13

Non-nitrogenous extract matter, 46.41

100.00

Fertilizing Constituents.

Moistiu-e, 82.03

Nitrogen, 0.435

Phosphoric acid, 0.126

Potassium oxide, 0.379

Valuation per 2,000 pounds, $1 78
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6. Experiment with Vetch and Oats

FOR Green Fodder and Hay (1892).

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. No
manurial matter has been applied since

1890, the ol)ject being to reduce the

stored-up plant food, and thereby pre-

pare the soil for future field experiments

with special fertilizers.

The field was ploughed April 18, and

subsequently thoroughly harrowed. The

northern half of the field was sown to

vetch and oats April 21. Two bushels of

oats and thirty-five pounds of spring vetch

were used for seed. The southern half of

the field was sown June 1, four bushels

of oats and thirty-five pounds of spring

vetch being used for seed. The plants

came up May 3 on the northern half and

June 6 on the southern half of the field.

We commenced cutting the crop for

green fodder June 28, when the vetch

Avas Ijeijinnino; to bloom and the oats to

head out, beginning at the north end.

The portion of the northern half cut over

in this manner was 109 l)y 75 feet, or

8,175 square feet. The yield was 3,020

pounds (rate of 8 tons to the acre). The

remainder of this half was cut and dried

for hay. Yield of well-dried hay, 1,195

pounds (rate of 2,900 pounds to acre).

The cutting of the southern half of the

field was commenced July 12. The total

yield of green fodder amounted to 3

tons 1,148 ])ounds (rate of 5 tons 1,900

pounds to the acre).
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The analysis of vetch and oats will be found below :

Vetch and Oats {Green).

Moisture at 100^ C,
Dry matter,

Per Cent.

82.02

17.98

Analysis of Dry Matter.
Crude ash,

" ceUulose,

" fat,

" protein,

Kon-nitrogenous extract matter,

Fertili.zifig Constituents,
Moisture,

Nitrogen,

Phosphoric acid,

Potassium oxide.

Valuation per 2,000 jjounds.

100.00

9.31

29.80

2.79

16.77

41.33

lUO.OO

82.02

0.482

0.132

0.418

$1 97

Canada Peas and Oats.

[Young orchard, east fields.]

The area occupied by this crop was one acre approxi-

mately. The seed was sown broadcast April 2i), 1892, two
liushels of Canada peas and four bushels of oats being used.

The peas were slightly ploughed in and the oats harrowed in.

The young plants appeared above ground May 6, and made
a rapid and luxuriant growth. Began to cut the crop for

green fodder June 13, when the peas were coming in bloom.

The plants attained a height of nearly three feet, and yielded

five and one-half tons per acre of green fodder of the follow-

ing composition :
—

Moisture at 100° C,
Dry matter,

Analysis of Canada Peas and Oats ( Green)

.

[Station, 1892.] Per Cent.

86.32

13.68

100.00
Analysis of Dry Matter.

Crude ash, . . . ' 6 . 90
" cellulose, .26.66
" fat, 2.29
" protein, 16.01

Non-nitrogenous extract matter, 48.14

100.00
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7. Experiments with Grass Land (Meadows).

The permanent grass lands are by their location arranged

into two divisions, west and east of a public highway.

They cover at present a space of sixteen to seventeen acres.

The west side division consists of old meadows, kept for

over twenty years in grass. The area has for years been

steadily reduced in size by turning, as circumstances ad-

vised, more or less at a time into plats for field experiments.

In their present condition they surround our main field for

experimental purposes. They are in part underdrained,

and are kept, by a moderate annual top-dressing with barn-

yard manure, in a fair state of production, considering the

condition of the sod. The area comprises to-day approxi-

mately not more than seven acres.

The east side division of meadows comprises an area of

about ^.Q acres. The entire field to 188G 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 improvement 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 the

details of this work see ninth annual report (1891). The

following seeds have been applied :
—

In 1888, to the more elevated portions—

Two bushels herds grass {Phleum pratense)

.

Two bushels red top (Agrostis vulgaris).

Two bushels Kentucky blue-grass {Poa pratensis)

.

Two bushels meadow fescue (Festuca pratensis)

.

Seven pounds sweet-scented vernal grass {Antlioxanthum odor-

atum)

.

This was applied at the rate of from two to two and one-

half bushels per acre. The lower and more wet portion of

the meadow was seeded down with the following mixture

of grass seeds :
—
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Twenty pounds soft brome grass (Bromus mollis).

Twelve pounds herds grass {Phleum pratense) .

Nine pounds red fescue {Festuca rubra)

.

Eight pounds fowl meadow grass {Poa serotina).

Seven pounds Rhode Island bent {Agrostis alba)

.

Six pounds orchard grass {Dactylis glomerata).

Five pounds crested dog-tail (Cynosurus cristatus).

Four pounds meadow soft grass (Holcus lanatus).

Two pounds sweet-scented vernal grass (^Anthoxanthum odor-

atum).

In 1889, from four to live pounds of alsike clover per

acre were added by broadcast seeding to the meadow early

in the spring.

In 1890, from two to three pounds of alsike clover seed

were sown per acre on the entire meadow.

In 1892 the entire area was divided into four plats, num-
bered I., II., III., IV., beginning at the north end. The
following system of manuring was adopted :

—
Plat I. (1.95 acres), 31,200 pounds barn-yard manure,

applied late in the fall of 1891 (rate of 8 tons to the acre).

Plat II. (2.02 acres), 24,240 pounds barn-yard manure,

applied March 4, 1892 (rate of 6 tons to the acre).

Plate III. (2.59 acres), 1,554 })ounds ground bone, 518

pounds muriate of potash, applied April 18, 1892 (rate of

600 pounds bone and 200 pounds muriate of potash per

acre )

.

Plat IV. (3 acres), 3 tons unleached wood ashes, applied

April 15, 1892 (rate of 1 ton to the acre).

Following is the yield of hay (first and second cut) for

three consecutive years :
—

Yield of Hay in 1890.

Plat I.
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Yield of Hay in 1890— Concluded.

Plat 11.
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Yield of Hay in 1891 — Concluded.

Plats.
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Following is the analysis of hay and rowen grown on the

plats :
—

[I., hay; II., rowen.]

Per Cext.

II.

Moisture at 100° C,
Di*y matter, .

Analysis of Dry Matter.

Ci'ude ash,
" cellulose, ....

Id^Lf • • • • •

" i^rotein, ....
Non-nitrogenous extract matter,

8.94
91.06

100.00

6.61:

31.82
3.18
10.41
44.95

100.00

11.31
88.69

100.00

6.48
29.98
4.23
12.11
47.20

100.00

Fertilizing Constitue7its.

INIoisture, . . . .

Nitrogen, . . . .

Phosphoric acid, .

Potassium oxide, .

Valuation per 2,000 pounds,

8.94
1.516
0.269*
1.55*

$G 24

11.31
1.717
0.432*
1.486*

$6 96

* Average in ninth report.
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8. Keport on General Farm Work (1892).

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, includ-

ing the space occupied by the buildings, are used for the

raising of farm cro})s. At present from fifteen to sixteen

acres are under cultivation, and from sixteen to seven-

teen acres are })ermanent grass lands. As every portion of

the land is at present serving for some special experiment,

the general management of the farm is to a controlling

degree subjected to the requirements of the work called for

in connection with the various questions under investigation.

The adoption of a thorough mechanical preparation of the

soil, supported by a careful, clean cultivation of the crops

raised, has brought the lands into a fair condition for field

experiments. Each field has had for years its own system

of manuring, and becomes thereby from year to year more

valuable for experimental purposes. Wherever circum-

stances have been favorable, 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 success-

ful introduction of some valuable forage plants new to our

locality, and has also materially assisted us in an economical

support of quite extensive experiments in stock feeding.

The beneficial effect of many of these crops on the physical

and chemical condition of our cultivated lands is everywhere

noticed, when compared with their previous general condi-

tion.

During the past season several varieties of soja bean,

serradella, Canada peas and oats, summer vetch and oats

have been raised, to supplement our current farm crops, as

corn, rye, barley, Hungarian grass, etc., for feeding pur-

poses.

Three silos have been filled with mixtures of different

crops ; one silo is filled with equal weights of fodder corn

and soja l^ean, one with two parts soja bean and one part

fodder corn, and the third with three parts serradella and

one part Hungarian grass.
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The character aucl amount of farm and garden crops

raised in 1892 may be seen from the subsequent statement :
—

Tons.

Hay (first cut), 35

Kowen (second cut) , 11

1

Fodder corn (gi'een), 17^

Corn stover, 4|

Corn (ears), . . . |

Roots (beets, 1| ; mangolds, 4| ; carrots, 2| ; turnips, \), . 9

Rye (643 pounds grain, 1,767 pounds straw), . . • H
Barley (539 jjounds grain, 1,289 pounds straw), . . ^g

Oats (318 pounds grain, 1,227 pounds straw), . . . |

Potatoes, 3^

Tomatoes, 1^

Cabbages, 3

Vetch and oats (green) , 5

Vetch, and oats (dry), . .
i

Soja bean (green), 10

Soja bean (straw, 770 pounds ; beans, 240 jwunds), . .
i

Canada peas and oats (green), 1|

Canada peas and oats (dry), |

Miscellaneous crojjs, 2J
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9. Department of Vegetable Physiology.

Report by Du. James Ellis Humfhrey.

As in previous years, the work of the department has

steadily continued since the last report. The results of the

year's investigations to lie descril)ed in the following pages

contain several matters of scientific interest and of practical

importance to various classes of cultivators. The work on

diseases of some leading winter crops has been continued,

and a considerable part of the present report is occupied by

a discussion of the known fungous diseases of the cucumber

plant, both under glass and in the open air. Studies of

a disease of English violets are descril>ed ; as also some

cultures of the "black-knot" fungus of the plum, with

suggestions for its practical control. Directions for avoiding

the attacks of the fungi known as powdery mildews will

also be found, and briefer notes on other disease-producing

fungi of importance.

The department has replied, during the year, to numerous

inquiries from various sources touching a wide range of sub-

jects, and has been able to be of considerable service to the

farmers and gardeners of the State in this way.

In closing his connection with the station with the com})le-

tion of this report, the writer desires to express the hope

that the value of mycological investigations has been suffi-

cientl}' demonstrated to ensure their continuation at Amherst.

The' subject-matter of the present report is arranged under

the foliowins: heads :
—

o

I. Diseases of the cucumber plant.

1. Sclerotium disease (" timber rot").

2. Powdery mildew.

3. Downy mildew.

4. Damping off.

5. Leaf blight.

6. Leaf glaze.

7. Other diseases
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II. A violet disease.

III. The black knot of plum and clierry.

IV. Grain rusts.

V. Various diseases.

1. Powdery mildew of strawberry.

2. Powdery mildew of gooseberry.

3. Cluster cup of gooseberry.

4. A hazel fungus.

VI. Treatment for powdery mildews.

As before, the " General Account of the Fungi," on pages

195 to 211 of the seventh report of this station, may be

found useful as an aid to the full understanding of the follow-

ing discussions.

I. Diseases op the Cucumber Plant.

1. A ScLEROTiUM Disease.— Sclerottnia Liberiiana F'k'l (Plates

I. and II.)

A subject concerning which many and urgent inquiries

have been addressed to the writer by growers of w]nter

cucumbers near Boston is the disease known amons; them as

" timber rot." * This trouble makes its appearance regularly

in the spring, when the plants are well grown and in bearing,

and is a cause of much loss. The first specimens showing

the nature and effects of the disease were received in May
last, from W. W. Rawson, Esq., of Arlingion ; and subse-

quently a visit was made to his greenhouses, where the dis-

ease was seen in various stages of development, and further

specimens for study were ol)tained.

The most cursory examination of good specimens makes

it evfdent that we have here to do with a fungous disease

of much interest. It attacks chiefly the stems of the host-

plants, sometimes the fruits. I am not aware that it ever

attacks this crop out of doors, but in the warm and moist

atmosphere of the cucumber house the fungus finds very

* Concerning the origin of this name it is not easy to suggest an explanation.

Popular names of diseases serious enougli to attract attention are usually in souic

way descriptive or otherwise appropriate. Tiio present name has little of sucli

quality to recommend it, and I liave no clue to its origin, unless the appearance of

the fresh mycelial tlireads on the stem may have suggested tliat of the mycelium of

Meruliua lachrymans and other hymenomycetous species which attack wood.
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congenial conditions for luxuriant development. The earli-

est external sign of the presence of the fungus to which the

disease is due is commonly the appearance of dense white

mats of its mycelium at and near the nodes of the stem (PI.

I., a). Examination shows that the tissues of the stem are

tlioroughly permeated by the fungus-threads, which have

here burst through the surface. At this stage the stem is

still green and plump (PI. I., a), but as the disease pro-

gresses it begins to shrink (PI. I., b) and to turn yellow.

Later, its cellular tissue (parenchyma) undergoes what may
be termed a sort of granular decay, shrivels, and finally dries

up, leaving hardly more than a withered munnny of the

original stem, consisting of the dried and yellow vascular

bundles and epidermis (PI. L, c).

In the interior of diseased stems may be found thick

masses of white mycelium, and in the later stages there

appear, especially near the nodes, hard, slender black bodies,

sometimes of consideralde size, which remain after the dis-

appearance of the mycelium (PI. II., fig. 1). These serve

as a clue to the cause of the disease when only the dried

skeleton of the stem remains. Sometimes simihir black

bodies are developed in the mycelial mats on the exterior of

the stems (PI. I., d), but this is not commonly the case.

Wliere it does occur, these bodies, instead of being slender

and spindle-shaped, are usually rounded or irregular in out-

line, and more or less flattened. In either form they are

at once recognizable as the characteristic restina: sta2:e of

certain fungi, known as sclerotia, and point strongly to the

probability that the disease is due to one of the parasitic

cup-fungi (DisconiT/cetes) of the genus Sclerotinia. The
young fruits are often attacked by the fungus, becoming soft

and watery, and their surfaces being covered by the white

mycelium. The rounded and flattened sclerotia are usually

quite freely developed on the rotted fruits (PI. I., //".),

and are often found adhering to their shrunken remnants.

Sometimes two or more sclerotia of the surface form arise

so close together as to become united into an irreo-ular

mass (fig. 2).

These sclerotia arise from masses of fungus-threads which
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become closely intertwined, branching and increasing in

size until a compact structure is formed. This is at first

white, but its outer layers soon become changed, and their

cell walls thickened and blackened to form a protective rind

about the inner unchanged parts. A section through the

inner portion of a mature sclerotium shows that the con-

stituent threads have become so closely compacted that they

form a firm pseudoparenchyma (fig. 6). As they lie in all

directions, any section is sure to follow the course of some

of the threads, while others are cut at all angles. Thus the

apparent cells of the pseudoparenchyma vary in outline from

circular to much elongated. The cell cavities have abundant

protoplasmic contents, but neither starch nor oil can be rec-

ognized in them. When sections are sulniiitted to Errera's

iodine test, however, they prove to be very rich in glycogen,

which doubtless serves as a reserve food material for the

future development of the sclerotia. These bodies are to

be regarded, then, as resting mycelia, which serve the same

purpose as the resting spores of some fungi in tiding over

periods unfavorable to active development, and thus keeping

alive the species from season to season.

In order to learn the history of their further development,

a numl)er of sclerotia were placed in moist chambers jNIay

26, a part on rather poor soil and a part on pure quartz sand.

Both lots were kept about equally damp, and stood side by

side in a north window ; but those on the sand began their

" germination" more promptly and carried it through more

satisfactorily. As those on the soil gave no results different

from the others, and were subsequently transferred to sand,

where they did much better, they will be neglected in the

following account. But it should l)e said that this result

was to be expected under the very artificial conditions of the

culture chamber, and cannot be held to be ecpially apjilicable

to the greenhouse. In a month one of the sclerotia on

quartz sand showed signs of further development. Two
slender stalks were growing upward from its upper side, and

two others were just breaking through its lower surface.

This would indicate that the points of origin of these stalks

are not determined by the amount of light to which they are
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exposed. The rate of growth of the stalks maybe indicated

by the fact that two which were five millimeters long June

28 (fig. 3) had become nine millimeters long July 8, ten

days later. Two months after the beginning of the culture

several sclerotia showed from one to four stalks each, some

of them well developed. These stalks are bundles of nearly

parallel threads, arising from the inner tissue of the sclero-

tium and bursting through the rind. They are at first white,

except for a short distance above their bases, and their sides

are clothed by the short and delicate free ends of some of the

outer threads. If they assume an erect position from the

first, their basal portions are only slightly dark colored

(figs. 3 and 7) ; but if, as often happens, they grow for a

time beneath the surface of the sand or soil, these portions

may have hardened and blackened surfaces (fig. 5). These

stalks, or their aerial portions, are very sensitive to light.

In cultures before a window the young stalks grew from the

first strongly toward the window. When the culture cham-

ber was turned through 180°, so as to make them point away
from the window, they very i)romptly res[)onded to the stimu-

lus of the light, and in a single day showed strong hclio-

tropic curvature. In two or at most three days they had l)ent

sharply upon themselves, and were again directing their tips

obliquely toward the light, in response to the combined in-

fluences of negative geotropism and positive heliotropism.

By the time a stalk reaches a length of al)out five milli-

meters above the surface of the sclerotium or of the soil, a

conical depression begins to appear in its upper end (fig. 7).

This depression arises and increases in size by greater growth

at the circumference than at the centre of the stalk, and the

final result is a shallow cup crowning the stalk. Some idea

of the rate of growth of these cups may be gained by com-

paring the stages a and b in figs. 4 and 5, in each of which

the condition shown at b represents the gain in four days

over a. Under favorable conditions the cups may reach a

diameter of as much as eight millimeters, and they have been

been even larger. Ordinarily, when they become larger

they are also much flattened, having often the form of disks,

with only slight depressions at their centres. When mature,
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their outer surfkces remain of a white or slightly creamy

color, while their inner or upper /aces are of a brownish or

clay-colored shade.

While still very young the cups may be seen to be the

spore-producing organs of the fungus. The body of a cup is

composed of threads, which are continuations of and similar

to those of the stalk ; but its inner surface is composed of

two kinds of threads, arising from the vegetative threads of

the outer portion and standing close together parallel to each

other and at right angles to the surface, like the threads of

the "pile" of velvet. A part of these threads are essen-

tially similar to those from which they arise, and these

terminate in blunt ends. Thoy are known as paraphyses.

The rest are much swollen, and when younij have dense

protoplasmic contents. As they reach their full size the

contents begin to show differentiation, and there finally a})-

pear in each of these spore-sacs eight colorless, elli})tical

spores (fig. 8). When the spores are quite mature, one

may observe that the tip of the spore-sac (ascus) appears

thickened and gelatinous. It is through this apical part of

the wall that the spores are discharged ; and after their

escape one may see the opening through which they have

passed out. The ejection of the spores from an ascus takes

place suddenly and explosively, and, as the ti[)s of the asci

form the inner surface of the cuj), they pass directly into

the air. If a cup be allowed to develop quite undisturbed

in a moist chamber for two or three days, and then bo

slightly jarred, the escape of the spores from the numerous

asci that have ripened during the interval can l)e plainly

seen, like a tiny puff of white smoke from the surface of the

cup. If ii glass slip, moistened with water, be held over

the cup when tliis occurs, the spores (fig. 8, sj).) can be

obtained very pure and in considerable quantity. As has

been said, the asci and s})ores begin to mature when the cup

is still very small, and the ripening of successive ones con-

tinues during and after the close of the growth of the cup,

for a period of three weeks or more. During this time the

number of spores produced by a single cup is enormous,

and quite beyond approximate estimations. In my cultures
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of a few sclerotia produced on a single young fruit (PI. I.,

fr. ) , they continued to give rise to successive new cups for

a period of four months.

A comparison of the structures which have been described

with the recorded facts concerning the known Sderotinim

shows that in the form and structure of the sclerotia, in the

color, form and size of the cups, and in the form and size

of the spores, this fungus fully agrees with the European

species known as Sclerotinia ZiibertianaF'k'l. , and described

by Brefeld * and DeBary f under the name Peziza 8derotio-

rum. Our first cultures with this fungus were made immedi-

ately after obtaining the material, with the only parts of the

plant then availal)le, mycelium taken from diseased cucum-

ber stems, and sclerotia. On prune-gelatine a small bit

from a mass of mycelium gave rise to abundant threads,

ramifying through the substratum, and producing al)uii-

dantly the " attachment organs," to be descril^ed later, but

giving rise neither to sclerotia nor to any spore form. Thin

slices from the inner tissue of sclerotia sown on the same

substratum gave the same result. But when similar slices

were sown on sterilized bread, saturated with an infusion of

prunes, the bread became completely enveloped in a white

mycelial cloud. A week after the beginning of the culture

the mycelium had collapsed into a thick film over the surface

of the bread, and a fcAV rather small sclerotia had formed on

the surface. Two weeks later, no further change having

been observable and all development having evidently ceased

some time before, the whole was removed from the moist

chamber, and it was found that beneath the superficial

mycelial film, and occupying the space originally occupied

by the substance of the bread, was an almost solid mass of

well-matured sclerotia, varying in size from that of small

shot to that of a large pea.

We may consider next the cultures with ascospores made

after the development of the spore cups from the sclerotia

afforded the means of obtaining them. When these spores

are sown in distilled water and protected from drying up,

they germinate promptly and show considerable growth by

* Botanische Untersuchungen iiber Schimmelpilze, IV. : 1881,

t Botanische Zeitung, 1886, Nos. 22-27.
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the end of the first day (fig. 9). They may continue to

grow for about two days, in which time the germ tube may
become several times as long as the greater diameter of the

spore. If no nourishment be ol^tainable, growth ceases and

death follows. If, however, nourishment be provided in the

form of an infusion of prunes, for instance, the development

of the germ thread is very rapid, and the entire culture drop

is filled by a mat of strong and branching threads. The

difierence in development duo to absence or presence of

nourishment may be seen l)y comparing figs. 9 and 10,

which represent spores after one day's development under

these opposite conditions, respectively. Vigorous branches

of the mycelium grow upward into the air and downward

into contact with the glass sli[) supporting the culture.

No traces of spore formation could ever be detected on

the aerial threads, although carefully sought for. On the

branches which come in contact with the glass are produced

in all nourished cultures, and very aljundantly, certain

structures characteristic of this and related species of fungi,

and known as attachment organs. These organs a})pear to

be formed whenever branches of a growing mycelium come

in contact with firm unyielding ol)jects. They are produced

by the rapid and more or less exactly dichotomous branch-

ing of a thread, which, at the same time, becomes much
stouter and richer in protoplasmic contents than before.

The short and densely aggregated branches form a thick

tassel, which becomes attached by the free ends of its

branches to the substratum (fig. 11). At this time these

organs are readily recognized by the naked eye as small

darker spots on the glass of the culture sli]) or vessel. A
day after its complete development one of these organs

shows sio'ns of degeneration. Its dense contents begin to

l)econie watery and to disappear, and by the second day

there is left little but the empty outer walls, enclosing a

nearly or quite continuous cavity (fig. 12). The possible

or probal)le significance of these peculiar structures may be

discussed later. Slide cultures of spores in jn-une infusion

or similar thud medium rarely yielded anything besides

mycelium and attachment organs; but occasionally a small

yclerotium is developed, The vegetative development on
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any nutrient substratum is accompanied by a remarkable

formation of the octahedral crystals of oxalate of Imie,

which are produced in immense numbers in the mterstices

between the threads.

Ascospores sown on sterilized bread saturated with an m-

fusion of prunes, in test tubes, produced an abundant and

beautiful mycelium over the whole surface of the bi-ead and

far above it. The ])ranches in many places reached the

inner surfece of the tubes, and there developed great num-

bers of attachment organs. No spore formation ever oc-

curred ; but a week after the beginning of the culture dense

white masses were detected among the looser threads. On

examination these proved to be very firm lumps ot matted

threads ; and the foUowing day they had become nearly

black in color. A day later, nine days from the sowmg of

the spores, the cultures contained many larger and structu-

rally mature sclerotia. In this case the sclerotia were pi-o-

duced wholly upon the surface, and did not rephice at all the

substance of the bread, as in a previously descril)ed mstance.

Subsequent examination showed that no further development

occurred, the activity of the mycelium ceasmg with the

formation of the sclerotia.

If ascospores be sown in water on the surface of a cu-

cumber stem, or at its growing point, it might l)e expected

that the germ tubes would promptly penetrate the tissues

and infect the plant, if it be really true that this fungus is

the efficient cause of the disease. But, although carefully

protected from drying, they utterly fail to attack the plant,

even though sown in a fresh cut reaching to the active tissues

of the plant, when sown in water only. On the other hand,

if they be sown on a healthy and uninjured part of the plant,

in a drop of nutrient fluid, the result is very ditterent

Germination proceeds rapidly, attachment organs are formed

on the surface of the plant, and soon this surtace is pene-

trated by funous-threads which quickly spread through the

tissues. In this way infection takes place, and the plant is

lost. Even the leaves of a plant kept in a moist chamber

are in this way readily attacked. Three days from the

sowin- of a small drop of prune infusion contaming fresh

ascosp^ores upon a large leaf of such a plant, the leaf was a
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slimy mass of decay, while a neighboring one, sown with

spores in pure water at the same time, remained perfectly

sound. Two days later the whole plant had succumbed.

If a bit of decayed tissue, containing abundant and vigorous

threads of the fungus, be placed upon a healthy plant, the

latter is promptly attacked and destroyed. These results

furnish interesting confirmation of DeBary's conclusion* that

the spores of this fungus are unalile to attack its host-plants

parasitically until their germ tul)es have been saprophyti-

cally nourished for a time. That is, the fungus may be said

to be in process of acquiring a truly parasitic habit which it

has not yet fully develo})ed. There is no reason to d()ul)t

that these spores, germinating on the rich soil of the green-

house, al)out the bases of the plants, find there all the

nourishment needed for the development of a mycelium

ca[)able of parasitic invasion. It seems very probable, too,

that DeBary's explanation* of the significance and function

of the so-called attachment organs is the correct one. This

is to the effect that these organs, developed on the firm

surface of the host from the saprophytically nourished my-
celium, produce in the fluid which results from the breaking

down of their protoplasm, previously described, some sub-

stance which softens the cell walls and kills the cell contents

of the host. The fungus-threads are then able to attack

these dead cells, and thence to penetrate farther and farther

into the tissues of the host-plant. After its establishment,

and the development of an al)undant mycelium within the

host, the fungus forms its sclerotia just as in the cultures

above described, their form being somewhat modified by the

shape of the cavity when they develop in the inner spaces

of the plant.

Wo pass now to consider the question of other spore

foi'ius of this fungus. It is a well-known fact that many
Ascomycetous fungi possess one or more secondary "sum-
mer spore " forms, known as conidia, pycnidia, etc. ; and

some such forms have been found to belong to those si)ecies

of fungi most closely related to the })rcsent one. None has,

however, been heretofore proved to belong to the present

species. Therefore, when, in examining plants in Mr. Raw-

* Bolanische Zeitung, 1886, Nog. 22-27.
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son's greenhouse, a young rotting cucumber was found which

bore, besides the white 8clerotmia mycelium, the dark spore

threads and abundant spores of a Botrytis form, the question

of its genetic connection with the Sclerotinia became a very

interesting one. The specimen was carefully preserved, and

the spores were obtained quite pure for a series of cultures.

When sown on prune-gelatine they produced a luxuriant

mycelium, whose growth was accom})anied by a characteris-

tic formation of crystals of oxalate of lime. From this

mycelium were developed numerous attachment organs, like

those above described, and spore threads, with spores, iden-

tical with the original Botrytis form. Except for its phys-

iological similarity in the production of oxalate of lime and

the structural similarity of its attachment organs, there was

no ground for suspecting any connection between this form

and the Sclerotinia. Sown on bread saturated with prune

infusion, the original spores gave results precisely similar to

those above described. When sown on a solid block of

sterilized potato in a test tube, however, they produced not

only abundant attachment organs and spore threads, but

also sclerotia. Nine days after the beginning of a culture,

very dense masses of mycelium were seen at the angles of

the block of potato, and two days later well-formed young

sclerotial masses occupied the same positions. These ma-

tured fully, and showed, in their microscopic stru -ture and

in their reaction for glycogen, complete identity with the

sclerotia developed from the ascospores of the Sclerotinia.

The sclerotial masses did not form a rind on the side next to

the potato, and remained closely adhering to it ; but this

was probably due merely to the character of the substratum.

It is of interest to note that the spores of the second genera-

tion from the original material failed to produce sclerotia

on any of the substrata mentioned ; but the positive evi-

dence of a single culture is worth any number of failures.

There is no possibility of the contamination of the success-

ful cultures by ascospores, for at the time they were made

not a single Sclerotinia cup was or ever had been in existence

in the laboratory. The culture was made with a drop of dis-

tilled water containing a few spores, and showed no evidence

of the presence of any other mycelium or spore form than
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the Botrijtis. I have preserved the l)lock of potato with
Botrytis threads and sclerotia as evidence of the correct-

ness of these statements. It is, I believe, quite within
bounds to say that the results described raise a very strong
presumption in favor of the view that Sclerotinia Libertiana
possesses a conidia] stage of the Botrytis type. This view
is further strengthened by the observations to the same effect

made in the study of a disease of rape l)y Frank,* although
he identified his Botrytis as one w^hich is known to be con-
nected with another species of Sderoihna.
As to the identity of the Botrytis in question, the indefi-

niteness of the descriptions of the various so-called species,

and the undoubted multiplication of specific names beyond
all reason, render it difficult to speak with certainty. But
the form on the cucumber appears to me to be identical in

all respects with that previously described f as the cause of
the rotting of lettuce in the greenhouse, and believed to be
the form known as Botrytis vulgaris Fries. Some points

of its structure are poorly shown in fig. 13. Unfortunately,
I was not able to make infection experiments when livino-

spore material was available ; but, in view of Kissling's

results I with a closely related Botrytis, it seems probal)Ie

that the conditions which govern its attacks as a parasite are

similar to those above described for the ascosporic form.

Consideration of the life history above sketched shows
clearly that the key to the situation, so far as the control of
this disease is concerned, is to be found in the destruction

of the sclerotia. If plants which shoAV the disease be
promptly removed and destroyed, and the development of

sclerotia be thus prevented, while careful watch is kept for

any sclerotia accidentally allowed to form, one need have little

fear of serious loss in future crops, even on the same soil.

It is only whore diseased plants are neglected, and sclerotia

are allowed to develop and fall to the ground to serve as

sources of infection for the next crop, that serious attacks

can continue from season to season. The control of this

disease does not require (;ven the trouble of spraying, but

* Die Krankheiten der Pflanzen, p. 530: 1880.

t Niiitli Report Massachusetts Experiment Station, p. 219.

+ Iledwigia, 1889, p. 227.
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merely the practice of what should be ruling principles in

every greenhouse, cleanliness and watchfulness.

In conclusion, it may be of interest to review briefly the

known parasitic species of Sclerotinia. We need notice only

those which are capable of really parasitic life, and are thus

truly disease-producing fungi. 8clerotinia L ihertiana F'k'l
.

,

the above-described species, was one of the earliest studies.

Our first exact knowledge of it is due toDeBary,* Brefeldf

and Mattirolo,! who described the sclerotia and the perfect

form, while later DeBary § worked out the very interesting

conditions on which its parasitic life depends. He cultivated

it on a great variety of plants, including the turnip, beet,

carrot, radish, potato, petunia, zinnia, bean and others.

Brefeld found it attacking the Jerusalem artichoke, and

Frank
||

observed a disease of rape produced by it. It is

probal^le, too, that the disease of hemp observed by Ticho-

miroffU in Hussia is due to the same species. The cucumber

has been found by Smith** to be attacked by a fungus which

he identified as Botrytis vulgaris, but which he regarded as

only a saprophyte. It was probaljly the conidial stage of

this Sclerotinia, and the discovery of its perfect form on the

same host is therefore very natural. Many additions to the

list of its host-plants are likely to be made.

Sclerotinia Fuckeliana DeBary is one of the best known
of these forms. It attacks especially the leaves and fruits

of the grape vine in Europe, and is found on the herbaceous

parts of various plants, chiefly in its conidial form, known
as Botrytis cinerea. Although, as in 8cl. Lihertiana, the

conidial form usually reproduces itself persistently, the

sclerotia give rise under favorable conditions, when just

matured, to the Botrytis form. When older, they produce

the spore cups of the -perfect form. These facts make the

demonstration of the connection of the two forms much
easier than in Scl. Lihertiana. A disease of onions de-

* Morphologie and Physiologie der Pilze, pp. 35, 60, 201 : 1866.

t Botan. Unters. aber Schimmelpilze, IV., p. 112 : 1881.

% Nuovo Giornale Botanico Italiano, XIV., 200 : 1882.

§ Botanische Zeitting, 1886, Nos. 22-27.

II
Die Krankheiten der Pflanzen, p. 530 : 1880.

H Bulletin Soc. Naturalistes do Moscou : 1868.

*• Gardeners' Chronicle, XXV., p. 173 : 1876.
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scribed by Sorauer * appears to be due to this species. Its

conidial form has been the subject of important studies l)y

Klein,f Miiller-Tliurgaul and Kissling.§

8clerotinia Trifoliorum Eriks. has been shown by Kuhn,||

RehmTf and Ericksson** to cause a serious disease of vari-

ous species of clover. No conidial form has yet been con-

nected with it. From Wakker'sff account it would seem
that a very destructive disease of various bul])s (hyacinth,

narcissus, crocus, scilla, etc.) in the great propagating fields

of Holland is due to the same funixus. On either of its host-

plants it penetrates and destroys the tissues rapidly, leaving

finally only their shrivelled remains.

A disease of the European whortleberry was described by
Schroeter W in 1879, and by him attributed to one of these

fungi, which he called Peziza baccarum. The subject was

taken up late;- by Woronin, who has distinguished §§ four

closely related species that attack the fruits and leaves of

European Vaccinia. The one which he has studied in most

detail is Sclerotinia Vaccinii Woron. This species has a

summer spore form, not of the Boirytis type, lint very simi-

lar to our common fruit-rot fungus, Monilia fmctigena.\\^

There is no reason why these or similar species may not

be found attacking our American blueberries or cranl)erries,

and producing the " white blueberries," so often regarded,

and sometimes justly, as freaks or sp^n-ts.

Finally, there may be mentioned, as of interest in this

connection, the disease of garden lilies studied by Marshall

Ward,HIT and shown to be due to a Botrytisi apparently dis-

tinct from those al)ove mentioned, and very prol)ably the

conidial stage of an unidentified Sclerotinia.

* Ilandbuch der Planzenkrankheiten, II., p. 294: 1886.

t Botanisclie Zeitung, 188.").

+ Landwirthschaftliche Jahrbticher, XVII., i). 8:5 : 1888.

§ lledvvigia, XXVIII., p. 227: 1889.

II
Iledwigia, IX., p. 50 : 1870.

H I'^ntwickeluiig eines Kleearten zcrstor. Pilzcs ; Guttingen, 1872.

*-* Kgl. Landsbr. Akad. Ilandliiigar: 1880. See But. Ceutralbl., I., 296.

tt" Allgem. Vcreen. voor Bloembollencultur to Haarlem, 1883-4; and Arohiv Neer-

landaiscs, XXIII.
++ lledvvigia, XVIII., p. 177: 1879.

^^ M6iri. Acad. Sci. St. Petersburg, S6r, 7, t. XXXVI. : 1888 ; and Bericht. Deutschen

Bot. Gesellschaft, III., p. LIX. : 1885.

nil
Eiglith lleport Massachusetts Experiment Station, p. 213; and PI. II.

nil Annals of Botany, II., p. 319 : 1888.
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2. The Powdery Mildew. — Erysiphe Cichoracearum DC. (Plate

TIL)

In the last report of this department* an account was

given of this disease, wliicli was then described for the

first time in America. No new facts concerning it liave

since been learned ; but as drawings intended to accompany

that account were unfortunately lost in the mail, new ones

have been prepared for publication in the present report,

and a brief recapitulation of some facts concerning it may
serve to explain these figures to those who have not the

previous report at hand.

Like all the powdery mildews, this plant is a surface

parasite, its vegetative threads running over the exterior

of the host (fig. 14) . The epidermal cells of the latter are

pierced at intervals by short, thick branches, sent down-

ward from the vegetative threads, whose ofiice is the absorp-

tion of nourishment for the fungus from the invaded host

cells (fig. 14, h). From the vegetative threads are also

produced erect spore threads (fig. 14, sp.), which bear the

summer spores of the fungus. These are cut off in basipetal

succession by cross partitions, the apical spore being thus

always the oldest and falling from the chain as soon as it is

fully ripe (fig. 15). These ripe summer spores (fig. 16)

germinate quickly, and serve to spread the fungus rapidly.

The fact was mentioned in our previous report that the

spores on diseased cucumber leaves, received from Fitch-

burg, Mass., and from Ithaca, N. Y., respectively, did not

fully correspond in size and form, and may possibly repre-

sent diflTerent species of fungi. Their differences may be

seen by comparing the figures given. While all the other

figures are taken from the Massachusetts form, fig. 17 repre-

sents the larger summer spores of the New York one.

Before the publication of the previous account of this

fungus, only its summer spore form was known on the

cucumber, and its specific identity, which depends upon the

winter stage, was therefore undetermined. The appearance

of the winter form in our greenhouse has made this identifi-

cation possible, and has shown that the Massachusetts form,

* Ninth Report Massachusetts Experiment Station, p. 222.
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at least, is one of the most common and widely spread mem-
bers of the group Erysiphe Oichoraceariim. The winter

stage consists of tiny, dark-brown, rounded capsules, con-

sisting of a lirm outer crust of compacted cells, enclosing a

group of spore sacs. Within these sacs, when mature, are

formed the spores. The structure of the perithecia, asci,

spores and haustoria of the cucuml)er fungus identifies it

beyond doubt as the species above named. I have not been

able to duplicate the lost drawings of a perithecium, Init fig.

18 shows a group of characteristic asci with spores, and fig.

19 a single ripe spore. These spores undoubtedly carry the

fungus over from season to season, but nothing is yet known
as to their germination and further development.

3. The Downy Mildew.— Plasmopara Cubensis (B. & C.) Humph

In a previous report of this station* will be found an

account, with figures, of this downy mildew of cucurbita-

ceous plants, which, though but recently recognized in this

country, has come to be a serious pest. So far as I know,

its occurrence on the cucumber plant in the greenhouse has

not heretofore been mentioned, though it has often been

observed in the open air and in the hot-bed. This fungus

was received about October 1, in large quantity, on leaves

of greenhouse cucumbers, from Messrs. C. H. Chase & Son

of Clinton, who report that they have suffered from its

attacks for two years previous to the present. On leaves

attacked by this fungus, it is not commonly sufficiently

abundant to be recognized by the unaided eye, as the spore

threads are rather thinly scattered over the lower faces of

the leaves. But on the material above mentioned the

development of the fungus was very luxuriant, perhaps

fnrni the peculiarly favorable conditions afforded by the

greenhouse. The lower leaf surfaces showed the distinctly

purplish tint, due to the abundant development of summer

spores, which characterizes the presence of various nearly

related fungi on other hosts. These individuals presented

no differences in structure from those developed out of doors,

but the difference in luxuriance of develo})nient was very

striking.

* Eighth Report Massachusetts Experiment Station, p. 210, and PI. II.
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This parasite is very destructive under jfjivorable condi-

tions, but tliere is no reason to doubt tliat thorough and

timely spraying will control it, at least where the host-plants

are otherwise in a condition to make healthv orowth.

4. Damping Off.— Pijthium DeBaryanum Hesse.

Seeding plants of many species have long been known to

be destroyed in great numbers by the affection known as

" damping off." To the number of those known to l)e thus

affected was added in a previous report* the cucumber plant,

and the cause of the trouble was shown to l)e the same

fungus to which it is commonly due in Europe. The same

fungus has repeatedly been met with in the cucumber house

during the past two years, and has caused much loss of time

and of plants. Last fall seedlings which had started well in

a bed of fresh, rich soil, just taken from a compost heap

where it had lain for at least two years, were so generally

attacked that nearly all were lost. The attacks were so

nearly sinmltaneous that there can be no doul)t that the

fungus was generally diffused throughout the soil ; and,

unless it is able to propagate itself in some way of which

we now know nothing, the spores from which the infection

originated must have remained alive in the compost for a

long time. Unfortunately, no practicable treatment can be

recommended beyond the removal of affected seedlings,

with the surrounding soil, as quickly as possible after they

show the presence of the fungus.

5. The Leaf Blight.— Cladosporium ciicumerinum Ell. & Arth.

(Plate IV )

Early in October we received from Messrs. C. H. Chase

& Son of Clinton some cucumber plants whose stems and

roots were quite healthy, while the leaves were badly wilted,

and had a peculiar watery appearance. Everything indi-

cated that here was a definite disease, as leaves on a given

plant showed various stages in its progress, those in the

latest stages being reduced to a mass of decaying tissue,

while those in the earliest stages were just beginning to

wilt and to show translucent watery spots. The senders

* Eighth Report Massachusetts Experiment Station, p. 220, and Pi. II.
"
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reported the trouble as one quite new to them. They stated

that it may show itself on any part of the plant and spread

rapidly over the whole, so that all the leaves are practically

destroyed in two or three days. In spreading from plant

to plant, they observe, it seems somewhat erratic, attacking

one here and another there, without order, but eventually

takino; all in the bench. It will be seen that this is a verv

serious affection where conditions favor, and one of nuich

importance, from the extent of its ravages and the rapidity

with which it does its work.

It was impossible to recognize the presence of any fungus

with the unaided eye, and the fact of such presence was at

first doubted. But microscopic examination demonstrated

the presence on all diseased leaves, even in the earliest

stages, of the mycelium and spore threads of a fungus of the

imperfect form germs Cladospoinum. The mycelium of the

fungus (figs. 25 and 26, m) grows freely within the leaf

tissue, and after it is well developed sends branches to the

surface through the pores (sioma(a) of the lower surface of

the leaf. Frequently several of these threads come to the

surface through a single pore. Just at the mouth of the

pore there is usually formed a closely packed mass of small

cells, which originates from the threads, but whose precise

development I have not followed. This may be called the

hyphal knot (fig. 26, a), and is ordinarily large enough to

conceal, nearly or wholly, the guard cells of the pore. From

this knot arises a cluster of few or several erect spore threads

(fig. 25). These threads, at first simple, may remain so

indefinitely, cutting off* the simple spores (fig. 25, .sp.) from

their ends ; or they may branch, producing at their ends

short cells with all the characteristics of si)ores, which may

remain attached to the threads and undergo further develop-

ment. This results in the most highly complicated form of

the spore threads, and consists in the successive acropetal

production of sprout buds from the originally terminal joints,

so that there arc formed chains of successively smaller and

smaller cells, producing a nmch ])ranched and very complex

appearance (fig. 2()). All the cells thus produced appear to

be functional spores, and the rai)id spread of the' disease in

the greenhouse shows how promptly they arc capa])le of
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germinating and infecting fresh tissues. Unfortunately, I

bad no suital)le plants for infection at the time the material

was received ; but a careful study of the various stages of the

disease presented by the different leaves of a plant affords

little room for doubt that this funi^us form is its efficient

cause.

The only mention of a disease of this host caused by a

similar fungus that has come to notice is that by Arthur,*

who has described the development of decayed spots on

cucumber fruits, observed by him in New York and Indiana.

In this case the cause of the decay, Avhich was a source of

umch loss, appeared to be a Cladosporium form, which the

writer called Cladosporhmi cucujnerininn Ell. & Arth. It

is impossible to say that our leaf-destroying form is the

same as this which attacks the fruits, but there is no reason

for assuming them to be diff'erent. On the other hand, it is

by no means certain that either the leaf or the fruit form is

distinct from forms previously known on other hosts. In-

deed, the accumulation of evidence that the common fin-m

known as Clad, herbarum, until very recently regarded as

only saprophytic, is capable of actively parasitic life, must

weaken one's doubt that most of the related forms possess

the same capacity. Our knowledge of the Cladosjjorium

forms is very fragmentary, and there can be no doubt that a

thorough study, based on detailed cultures of the various

forms, would result in a great reduction in the number of

so-called species. For the present, then, our parasite may
bear the name given by Ellis and Arthur, in the sense that

it is a Cladosporium, attacking cucumber plants, without

any necessary implication as to its real distinctness from

forms attacking other host-plants.

It seems altogether probable that prompt spraying as soon

as this disease begins to appear will prevent its spread to

healthy plants. But, in view of its rapid progress, a very

little delay may be fatal.

* Sixth Report New York Experiment Station, p. 316, 1888 ; and Nineteenth Bull,

Indiana Station, 1889.
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6. The Leaf Glaze.— Acremonium sp. (Plate IV.)

Early in 1891 cucum])er leaves were received from Fitch-

burg, Mass., whose lower surfaces showed delicate glairy

films of fungus-threads, as described in our last report.*

These leaves came from very badly diseased plants, which

had received no benefit from the application of fungicides,

although it seemed probable that the accompanying fungus

bore some causal relation to the trouble. The fungus-threads

on the leaves were quite sterile when received, but, when the

leaf bearing them had lani two or three days in the moist

chamber, produced spores abundantly. Drawings showing

the structure of the fungus and the germination of its spores

were made at the time and laid aside, in the hope that addi-

tional material would make possible an extension of our

knowled<2:e of the disease and of the relations of the fungus

in question to it. As it has not again been met with, no

further information can be given concerning it, and we can

only complete the record of our meagre knowledge of the

subject by pul)Ii^hing herewith the drawings mentioned.

The film on the leaves consists of numerous delicate,

colorless and closely interwoven threads. These give rise

in the moist chamber, and probably sooner or later under

natural conditions, to short simple threads at right angles

(fig. 27), at the slightly knobbed apex of each of which is

produced a single somewhat kidney-shaped spore (fig. 28).

In water these spores swell up and produce stout germ tubes

of considerable length, similar to the original threads of the

film (fig. 29). This is all we know of the fungus. It is to

be hoped that some investigator may be able to study it in

detail, with the disease it accompanies, and to answer the

many interesting questions concerning it which still await an

answer.

7. Otheu Diskases.

Two other diseases of some importance, which have not

yet been observed in JVIassachusetts, but may at any time l)e

met with, may be bri(;lly mentioned in conclusion.

Halsted has described f a serious rotting of cucumbers and

* Ninth Report Massachusetts Experiment Station, p. 227.

t Botanical Gazette, 1891, p. 303; and Twelfth Report New Jersey Station, p. 273.
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other cucurbitaceous fruits, which is accompanied hy and

seems to be due to a form o^ Bacterium. It appears to be

readily communicated by inoculation, and sometimes causes

very serious and rapid loss.

At various times and in various places the fruits, and

sometimes stems and leaves, of the cucumber have been ob-

served * to be attacked by a disease of the type now gener-

ally termed anthracnose, produced by some of the fungus

forms included under the name Glososporiiwi. The forms

have been called by difterent names by different writers, and

it may be doul)ted whether they are all identical. Some of

them appear capable, under some conditions, of great de-

structiveness. Nothing is known as to the perfect forms of

the fungi in whose life cycles they constitute stages.

II. A Violet Disease. — Phyllosticta Fzo^ce Desm.

In the summer of 1891 my attention was called by W. D.
Philbrick, Esq., of Newton Centre, to a disease of cultivated

violets {Viola odorata), from which he and other growers

had suffered severely for several years. A visit to his and

neighboring grounds showed the plants, at that time growing

in the field, to be badly attacked. The leaves showed very

numerous circular whitish spots, averaging about an eighth

of an inch in diameter. In many instances these spots had

run together, and in the worst cases whole leaves were cov-

ered by the spots and involved in a general decay. From
the parts of the field where the trouble was most serious

there arose an almost sickening odor of decay, and here

nearly every plant was badly affected. It was very notice-

able that the most commonly grown variety, the Marie

Louise, was the greatest sufferer, while the double Russian,

with its stockier foliage, was far less attacked, and the single

Russian least of all. Another striking fact, and one which

one would hardly expect to be a fact concerning a fungous

disease, is that plants growing in the shade of a tree and so

protected by it as to be still wet with dew in the afternoon

were the healthiest in the field, and showed hardly a trace

of disease. The impression made by an inspection of the

* Gardeners' Chronicle, 1876 : V., pp. 438 and 505 ; VI., pp. 175, 269, 303, 336, 370,

- 400, 495. First Report Insect and Fungous Pests of Queensland, p. 175 : 1889.
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fields was very decidedly in favor of the supposition that

the trouble in question was a disease of the leaves, due to the

organism causing the spots.

Close inspection of the spots showed tiny black pustules

on each ; and these proved to be the conceptacles or spore

fruits of the fungus, whose develo].)ment in the leaves causes

the death of their tissue in certain regions, and thus pro-

duces the spots. The conceptacles appear to belong to that

fungus form known as PJiyllosticta Violm Desm. It is one

of the so-called " imperfect fungi," whose perfect or winter-

spore form and other summer-spore forms have not yet been

determined.

In the fall of 1891 both healthy and diseased plants were

received from Mr. Philbrick, and were set in a bench and in

a box in the greenhouse. Those which were diseased when
sent did not become estal)lishcd so readily as the others, and,

although they lived for a time, they eventually succumbed

and other diseased plants were set in their places. These

met the same fate. Plants with dead or dying foliage were

several times removed and carefully examined throughout.

In some cases the roots appeared perfectly healthy, but in

others there were plainly foiind the characteristic root galls

produced on many plants l)y a Nematode worm. These

were, however, abundant in no instance, and the roots were

never sufiiciently involved to account for the death of the

plant.

With a thought of the possibility of a complication of the

fungous troul)le by some other affection, Mr. Philbrick had

been asked to watch carefully for any abnormal appearance

of the roots, and especially for any root galls, when trans-

planting his violets from the field to the greenhouse. He
rei)orted that, amongthree thousand plants, the roots of all but

six seemed quite healthy. These six plants were sent to the

station, and were found to bear the familiar Nematode galls

in small numbers. Four of the aft'ccted plants were set in a

box and submitted for a month to precisely the same treat-

ment. After they had become well established, they were

separated into two lots of two each by a heavy tin ])late of

the i'ull size of the box. The plants of one lot were now

watered every few days with about half a pint qi\v\\ of a solu-
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tion of one })art of permanganate of potash in two thousand

parts of water. Those of the other k)t received none of the

permanganate, but an equal quantity of water, and were, in

other respects, under identical conditions. In three weeks

a difference between the two lots was evident, and in a month

it had become very conspicuous. The foliage of the treated

l)lants was deeper green and much more abundant than that

of the others. Ultimately the plants which received no per-

manganate died completely, their leaves turning brown over

their entire surfaces, but showing no trace of the spot fun-

gus. The plants which received the permanganate remained

vigorous and healthy until taken out in the spring.

In view of this experience, Mr. Philbrick was advised to

try the same treatment on a larger scale. This he did, and

reported, after an experiment extending through a large

part of February and March, 1892, that he could see abso-

lutely no difference between treated and untreated plants.

There is no reason for doubting and every reason for believ-

ing that this experiment was properly carried out, but its

results are puzzling, in view of our experience with a few

plants at Amherst. In the latter case the plants were in

excellent soil, and the result cannot be attributed wholly to

any possible fertilizing effect of the potash salt. It should be

said, too, that the plants which died had still an apparent

abundance of healthy roots, and their death did not appear

to be due to the few Nematodes which were present. This

view is sustained l)y the fact that plants died with the same

symptoms in the bench, which showed no trace of Nema-
todes or of any disease of the roots. It is, however, true

that the Nematodes in the roots of the treated plants disap-

peared, presumably as a result of the treatment, which has

been used with success as^ainst root-attackino; Nematodes.

In view of all the above facts, it seems most logical to

conclude that, in the case of Mr. Phillu'ick's violets and in

the death of plants at Amherst, root Nematodes have little

or no share. We are left, then, to consider the only other

foreign organism observed in connection with the trouble,

the leaf-spot fungus. This, it may be said, has been believed

by Mr. Philbrick from the first to be the efiicient cause of

the disease. In April, 1892, a lot of plants, both healthy
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and badly attacked by the leaf-fungus, both those which had

and those which had not been treated with permangate, were

received from Mr. Philbrick. These were divided, as is the

custom with violet growers, so as to leave a good portion

of root to each, and set in good soil on one of the station

plats. As they made new leaves no signs of the fungus

were seen, and it was determined not to spray them at all

unless the appearance of the fungus should demand it.

Unfortunately for our study of the disease, the fungus did

not appear during the summer, except on a very few leaves,

and no test of the efficacy of s})raying as a preventive

of its spread was possible. Mr. Philbrick's experience was

difierent. He sprayed a part of his plants with the ammo-
niacal carbonate of copper until about the middle of August,

when a few days of warm, damp Aveather occurred, and the

disease spread rapidly and fatally. As he could see no

difference In the degree to which sprayed and unsprayed

plants suffered, he gave up the treatment in disgust, and

lost nearly all his plants. If it l)e true that the leaf-

spot fungus is the cause of this very destructive disease,

from which many violet growers near Boston suffer,— and

all the facts now at hand point to this as the correct conclu-

sion,— there is no apparent reason why thorough and

persistent spraying with one of the copper preparations

should not prove very efficient in holding it in check. And
Mr. E. O. Orpet of South Lancaster informs me that he

has had excellent success with this treatment. The failure

above quoted was probably due to some error in carrying

out the treatment. So far as I have been able to learn the

details, the intervals between the applications were apparently

so long as to leave the plants unprotected for a time in each

interval. One of these periods of exposure coming in

weather favorable to the spread of the fungus would be

quite sufficient to account for the result ; for, as has been so

often said, a ])lant once infcctc^d is lost. The secret of

imnumity lies in conq)U3te i)rotection of the })lants against

infection. A word more may not be out of })lace here. It

is a common })ractice of growers of violets to keep them

in activity during the entire year, forcing the vegetative

growth during the summer and fall, and forcing the blossoms
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during winter and spring. That this practice is exceedingly

weakening to the plants, and renders them more susceptible

to the attacks of disease-producing organisms, cannot be

doubted. The more rational practice of some growers, of

giving the plants a rest in the cold frame during a part of

the year, cannot fail to produce more sturdy plants ; and it

may be doubted if it is not in the long run more profitable,

when all factors are taken into account.

III. The Black Knot of the Plum.— Plowrightia morhosa

(Sz.) Sacc. (Plate V.)

Work on other diseases has crowded out much which has

been planned in continuation of that already reported * on

this important trouble, but a few words may be added,

especially in regard to the practical treatment of the dis-

ease. During the past year cultures with the ascospores

and pycnospores of the fungus have been carefully repeated,

with results in every case identical with those reported in

our previous account. On bread saturated with an infusion

of prunes, pycnospores, taken from pycnidia developed from

ascospores on prune gelatine, produce a very luxuriant

mycelium. This mycelium, at first white, soon assumes a

salmon-red tint, and later becomes black. The first pycnidia

on such a culture were ripe in five days from the sowing of

the spores ; but others continued to form until the entire

surface of the substratum was covered by a compact pycnidial

crust. This pycnidial form seems to be very rarely devel-

oped under natural conditions, but there can be no doubt

that it belongs to the life cycle of the " black-knot" fungus.

It seems very probable that some relation exists between its

suppression and the facts next to be detailed, but this is not

the place for the discussion of such probabilities. Careful

experiments have been made as to the power of the pycno-

spores to infect the living tissues of the host-plant. It is

clear that one or more of the spore forms of the fungus must

possess such power, and it was hoped that experiments with

each of the known forms might before now have been made.

But this has not been possible. In case of the pycnospores

* Eighth Report Massachusetts Experiment Station, pp. 200-210, and PI. I.
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it has been found that they are quite incapable of attacking

any of the living tissues of the host. They have been sown

on sound and on injured leaves, and on stems of various

ages, on those of the season and those of one, two and more

years old. Whether sown on the intact surface of the stem,

or allowed free access to the freshly exposed living tissues

of the inner bark (Phloem), the results have been the same.

No development of knots has followed any of the sowings,

nor has any trace of mycelial threads been found in the

tissues exposed to them. It seems pretty certain, then,

that they play no important part in the spread of the fungus.

Prevention.— Since we do not yet know the details of the

infection of the host-plant l)y this fungus, we are not in a

position to use fungicides intelligently. It is doul)tless true

that spraying at intervals during the w^hole period of the

ripening and escape of l)oth winter and summer spores,

namely, from January to June, will largely prevent the

attacks of this disease. But it is hardly less to be doubted

that a complete filling of this important blank in the life

history of the fungus will enable us to reduce the period of

spraying to a relatively short one. On the other hand, I

am convinced that the disease can be largely controlled with-

out spraying, if fruit growers will learn to recognize its

earliest appearance. The great difficulty at present lies in

the fact that a few small knots, even when fully grown, often

escape notice, and so serve as sources of infection ; and

indeed, the average man does not realize that his trees need

attention and that the fungus is getting the better of them

until they are so covered with knots as to be practically

worthless. While, as for the early stages of the knot, before

either of the spore forms have developed, no one thinks of

looking for them and removing them when removal is of

some avail. It is very rarely that a tree is badly attacked

the first season. Commoidy the beginning is the a})pearance

of one or two sniitil knots, of very little consequence alone,

but sufficient to infect the whole tree in two or three years,

if left. After a very little ex})erience any one can recognize

the forming knot even before it bursts the bark, and before

it has done serious mischief. No one would mistake the

large knot on the middle branch in PI. V. ; but it has
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matured two crops of spores and done its work, and to

remove it is a waste of time and labor. But just beneath it

on the branch, and on each of the side branches, is a smaller

and less conspicuous swelling, whose bark is just bursting.

These swellings are knots a year younger than the large one,

and have ripened no spores. The thorough removal of these

is preventive work of the best kind. I firmly believe that a

man who will start with healthy trees and will carefully

examine them for these young knots about the last of April

in every year (for the climate of Massachusetts), thoroughly

removing and burning all that are found, need have very

little fear of black knot. Where a small branch is attacked,

one need only cut it off some distance below the knot.

Where, as will rarely happen if trees are carefully looked

after annually, a large branch whose removal would seriously

injure the tree is involved, the knot may be carefully dug

out until healthy bark is reached in all directions. The

exposed tissues may then be painted over with a heavy coat

of red oxide of iron in linseed oil. This coatinsc will serve

as a protection, and will also, by its color, enable one to

readily find the treated spots and to watch them for any

further development of the fungus. The application of

kerosene to the knots, while doubtless ftital to the fungus,

is likely to be equally so to the tissues of the tree, and is

not to be recommended as a general practice.

For the greatest success in dealing with the l)lack knot, it

is, of course, a prime necessity that sources of infection

shall be reduced to a minimum. Neighboring plum or

cherry trees or wild plants of the various native species of

plums and cherries may serve as propagators of the fungus,

and make one's lal)ors much greater and his chances of

success much smaller. The great desideratum in this

regard is an intelligent and active public sentiment, wdiich

shall compel the destruction of all such plague-])reeders.

A few of our States have accepted the suggestion that

the matter be made the subject of legislation, and have

enacted laws to compel the destruction of trees infected by

the black knot. One may, however, well dou])t the utility

of such legislation. It is interesting, as showing the begin-

ning of toleration for subjects which, not long ago, would
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have been thought unworthy of serious attention. But the

enforcement of thorough-going legislation is not possible

without the active support of public sentiment ; and a

public sentiment sufficiently aroused to execute the law

would accomplish the desired result without legislation.

IV. Grain Rusts {Puccinia sp.).

Last spring an attempt was made by this department to

enlist the practical farmers and gardeners of the State in aid

of a plan for the organization of a system for the report

of the prevalence of plant diseases in any locality. It has

been manifestly impossible for the Avriter to travel al)out the

State, and, at the same time, to carry on studies in Amherst,

and the value of organized co-operation has been long real-

ized. Therefore a special circular to those concerned was

widely distributed, and it was hoped, in view of the interest

in the work of the department which had Ijeen shown in

some quarters, the response might be encouraging. It

proved, however, disappointing in a marked degree. While

live or six of the most intellio'ent cultivators in the State

responded promptly, they remained the only persons who
did so. This test must prove interesting to pathologists at

least, as showing what support they may expect at present

from people reputed to possess a high average degree of

intellio:ence. It is clear that agriculturists and horticultur-

ists in general are not yet willing to go out of their way

even to aid work carried on in their interest and for their

benefit. And it is the experience of the writer that only

the most wide-awake of them are willing to avail them-

selves of the results of such work, if it involves the least

deviation from the old ruts. But it is noticea1)Ie that those

who are alive to the results of modern investigations are

not those who complain that "farming doesn't pay."

It had been hoped to obtain from correspondents pretty

full information concerning the rusting of grains during

the season, as this constituted the s})ecial sul)Ject of incpiiry

for the year of the International l*l.yto})athological Commis-

sion. In the absence of iiilbnnation from these sources, the

writer has been compelled to rely upon others, especially the

various official crop reports. It seems that, so far as New
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England is concerned, the season has been far less fiivorable

to the development of the rust fungi than in previous years.

The losses appear to have been very light from this cause,

and it has not been possible to obtain data of value concerning

them. The only crop distinctly mentioned as suffering at

all has been oats, and it is by no means certain that the

cause of its affection was one of the species of Paccinia to

which the true rustino; of jjrain is due. The season of 1892

must, therefore, be set down as one of unfavorable condi-

tions and neo:ative results in New Eno-land.

V. Notes on Various Diseases.

1. The Powdery Mildew of the Strawberry (Sphce-

rofheca Castagnei Lev. ?) (PL III.) was brought to my
attention on the experimental plats of the Agricultural

College, early last summer. The affection shows itself in

a peculiar curling or inrolling of the leaves, which causes

them to take a somewhat cup-like form. If the lower

surfaces of the curled leaves be carefully examined, they

will be seen to be frosted by minute white threads scattered

rather sparingly over them. They are not grouped in more

or less circumscribed spots, like those of the similar mildew

of the cucumber, previously described. But microscopic

examination shows that their structure is essentially like

those of the '
' Oidium " form of the latter. Erect threads

arising from the mycelium (fig. 20) cut off the summer
spores from their ends in T)asipctal succession, and these fall

off as they mature (fig. 21). The form and size of these

spores (fig. 22) confirm the impression produced by the

habit of growth that we have here to do with a species quite

distinct from that which attacks the cucumber. Althouoh I

have not observed the perfect spore form, it is probable that

the fungus with which we have here to do is Sphc^rolheca

Castagnei.

This fungus does not appear to be very destructive to the

strawberry, or to have attracted much attention. It has

been briefly described by Arthur,* who observed it in New
York. He found it attacking the fruit as well as the foliage,

* Fifth Report New York Experiment Station, p. 291, 1887.
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and indeed doino; its chief harm in renderinoj the former

insipid and worthless, I have not seen it on the fruits, but

it may be likely to be found upon them, and in this aspect

the fungus may assume, under favoring conditions, consider-

able economic importance. Suggestions as to treatment

may be found on subsequent pages.

2. The Powdery Mildew of the Gooseberry {8j)hm-

rolheca mors-uvce (Sz.) B. & C.) (PI. III.) was received,

last summer, from W. C. Strong, Esq., ofWaban, on the

leaves, twigs and berries of the " Triomphe" gooseberry, a

variety which has been claimed to be mildew-proof. In the

present case the utter groundlessness of such a claim was

strikingly shown, and afibrded further evidence that we are

safe only in speaking of varieties as more or less liable to

the attacks of fungous diseases. It is not probable that any

of our horticultural varieties are in any absolute sense

disease-proof, and it may fairly be doubted if we shall ever

originate such, without sacrifice of more essential features,

even with constantly increasing understanding of the requi-

site qualities.

This fungus is very closely related to that last described,

and differs from it only in very unimportant particulars.

The mycelium forms a dense felt over the infected parts of

the host-plant, and in the early part of the season is nearly

colorless, and produces the " O/cZmm " form in abundance.

Later, the mycelium becomes quite dark-colored, and gives

rise to the perfect spore form (figs. 23, 24). As above

indicated, all the younger, succulent parts of the plant may

be involved, and thus not only is the season's fruit destroyed,

but the normal production of new wood and preparation for

another season is prevented. This gives to the fungus

great economic importance, especially since it is widely dis-

tributed. It has l)een frequently mentioned by writers on

plant diseases, and the accounts by Arthur * and Ilalstcd f

may l)c consulted for further information. Notes on the

treatment of this class of diseases are given later.

* Sixth Rciiort New York Experiinciit Station, p. 349, 1888.

t Myculugical Keuort, Uuited States Department Agriculture, 1887, p. 373, with

plate.
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3. The Cluster Cup or the Gooseberry (^cidium
Grossularice Schum.) occurred also on some of the leaves

sent by AV. C. Strong, Esq., as mentioned in the previous

note. Gooseberry leaves and berries very badly attacked

were also received, about the same time, through the " New
England Homestead," from Mr. C. C. Stickney of Ballard-

vale. From the facts which came to my notice during the

season, it would appear that this fungus has been more than

usually abundant this year. It may commonly be found in

early summer on gooseberry bushes, and occurs also on some

of our wild and cultivated species of currants (Ribes) ; but it

is rarely very destructive. It may, however, as was seen this

year, assume serious proportions, practically destroying a

large part of foliage and fruit. It seems not to have

attracted much attention as a cause of loss, but has lately

been said by Pammel* to be quite destructive in Iowa. The

form we are considering is the " cluster-cup" stage of one

of the rust fungi. The bright yellow cups occur in groups

on somewhat swollen and discolored portions of the leaves

or berries, and contain the chains of spores by which the

further development of the species is accomplished. It is

probable that, as in other rusts, this "cluster cup" is

followed bv red-rust and black-rust forms. But, as these

are not known to be developed on the same host-plant, they

are probably produced on a second one. This would place

the present fungus among the heteroecious rusts. So long,

however, as we do not know its life history, we cannot avail

ourselves of all the means of combatinof it.

When the cluster cup begins to appear, in spring or early

summer, the harm for that season is done, and cannot be

avoided. Yet, if the discolored spots be watched for and

the affected parts picked and burned before the cups have

burst open and discharged their &pore, one may hope to

escai)e attack in a considerable measure the following year

;

and the annual repetition of this practice should result in

comparative immunity from the fungus. This recommenda-

tion is based on the justifiable assumption that the cluster-

cup form requires for its reappearance the development of

* Journal of Mycology, VII., p. 101, 1892.



242 AGRICULTURAL EXPERIMENT STATION. [Jan.

the other spore forms of the fungus, and that this last

development cannot occur if the dissemination of cluster-

cup spores be prevented. That this is true has not yet

been proven, but, in the light of what we know of other

rust fungi, it may fairly be assumed until more positive

information is available.

4. A Hazel Fungus {CryptosporeUa anomala (Pk.)

Sacc.) (PI. IV.) was left at the station in April by Mr.

Henry Graves of Palmer. He reported it as killing the

canes of the European hazel ( Corylus avellana) in a planta-

tion owned by him, and as attacking an annually increasing

portion of the plantation. The fungus proved to ])e that

known by the above name, which was first described by

Peck,* who observed it on the same host at Albany, N. Y.,

as Diatrype anomala. It appears in the form of protuber-

ances with elliptical bases (fig. 30) that burst the bark and

arise rather thickly from the affected portion of the branch

(a, fig. 30), which is sunk below the surface of the healthy

part. A transverse section of the branch passing through

one of these protuberances shows well the structure of the

fungus and its relation to the host-plant. The interior ot

the protuberance, which is the fructificative part of the

functus, is seen to contain numerous black, flask-like struct-

ures, whose tips reach the surface of the protuberance (fig.

31). Within the cavities of these flasks are formed the

very numerous spindle-shaped spore sacs (fig. 32), each

containing, when ripe, eight colorless, elliptical spores. It

is very noticeable that, in the part of the branch occupied

by the fungus, the inner bark, elsewhere a distinct })and

of tissue, is shrunken to a narrow black line between the

wood and outer bark (a, fig. 31). This reduction in the

thickness of the inner bark explains at once why the surface

of the affected parts is sunken below the rest of the surface,

and shows that the chief seat of the vegetative activity of

the funjrus is in the rich growing and conducting tissues of

this part of the branch. The destruction of these tissues

must, in any event, have serious consequences for the plant

;

and, if the entire circumference of a cane becomes involved,

* Twenty-eighth Report New York State Museum, p. 72, 187!).
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the result is that it is girdled, and the whole of it beyond

the point of girdling dies. The attacks of this fungus on

its host-plant are essentially similar in their results to those

of the black knot on the plum, though the immediate effect

on the inner bark is here one of atrophy, while in the latter

case it is one of hypertrophy. The present fungus is also

nearly related to the black-knot fungus, but its life history

is not yet at all known. What other spore forms constitute

stages in its life cycle we have yet to learn. Therefore, it is

impossible to give any more definite suggestions for avoid-

ing it than to recommend that infected branches be cut

away well below the point of infection and burned as soon

as they are seen to be infected. This precaution, if taken

in season, will prevent the dissemination of the spores

described above, and should thus prevent the development

of other spore forms dependent on them, and the infection

of new branches.

VII. Treatment for Powdery Mildews.

In pursuance of the plan indicated in our last report,* we
conclude the present one with recommendations for the

avoidance of loss from the attacks of some chosen groups

of fungi. The group selected in the present case is that

embracing those fungi which are known as the powdery mil-

dews. These parasites attack a considerable number of

cultivated plants, and, as has been seen, sometimes cause

extensive losses. They are among the commonest fungi of

the greenhouse, but are equally common in summer, in the

open air. Among the plants most often attacked by some

one of the powdery mildews in the greenhouse are the

cucumber, grape, rose, verbena and other florist's plants.

Out of doors, the pea, gooseberry, strawberry, and young

plants of the apple and cherry often suffer from them

The appearances produced on their host-plants by three

species of powdery mildews have already been described in

this report. In general, it may be said that it is in the

summer spore stage that these fungi are most harmful as

disease producers. In this stage they may form dense white

"floury" patches on the host, usually on its leaves, or the

* Ninth Report Massachusetts Experiment Station, pp. 243, 244.
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spore threads may be quite sparingly developed, so that

only a faint frostino- is to be seen. In attacks of much

severity there is commonly a discoloration, followed finally

by the drying up of the tissues afiected. As has been seen

above in our discussion of some diseases due to these fungi,

they are surface parasites. The whole fungus grows on the

exterior of its host, except the small absorbing organs,

which penetrate only the superficial cells. And this fact

makes it much easier to deal with these fungi than with those

which are truly internal parasites, since practically the

whole of the fungus is exposed to the contact and action of

any fungicides applied to the surface of the host-plant.

It should not be necessary to insist upon the prime impor-

tance of healthy conditions, so repeatedly emphasized in

these reports, and it may be assumed that it is not necessary.

Supposing, then, that reasonable precautions against the

appearance of fungous disease have been taken, and that one

of the powdery mildews appears, what can be done ? The

question may be discussed under two heads, namely, What
can be done for plants in the greenhovise ? And for those in

the open air? If the disease appears in a greenhouse, either

of the applications to be recommended for out-of-door plants

may be used with equal success. But, if the house can be

tightly closed, we have at hand a simpler, and, from the tes-

timony of practical meii, an even more satisfactory, means

of treatment. This consists in filling the air of the tightly

closed house with the vapor of sulphur, which is fatal to

these surface parasites, without injuring their host-plants,

if the exposure be not continued much beyond half an hour

at a time. After this treatment ventilators should be opened,

and the house given a thorough airing. The treatment may

be repeated whenever the reappearance of the fungus shows

it to be necessary. The sulphur vapor is easily produced

by heating the flowers of sulphur to a temperature some-

what above its melting point, and keeping it at that point as

long as desired. A porcelain-lined iron vessel for the sul-

phur and a small oil stove for heating constitute the entire

outfit needed for a small house. For a large one as many

such outfits may be used as are required to yield vapor

enough to saturate the atmosphere of the room. Great care



1893.] PUBLIC DOCUMENT— No. 33. 245
>

must be taken that the sulphur does not become so hot as

to take fire, as a brief exposure to the fumes of burning

sulphur will kill cultivated plants, as well as fungi. But a

little experience will soon enable one to set the flame of the

oil stoves at such a height that it can be safely left to do its

work.

If the plants to be protected are out of doors, it is evident

that we cannot use sulphur vapor. Here we must rely on a

direct application to their surfaces. Dry flowers of sulphur

scattered upon the plants or blown upon them with a bellows

is often of considerable service. But a solution sprayed

upon the plants, by means of some of the spraying machines

recommended in previous publications of this department,*

is much more efBcient. Formulae for several solutions may
be found in the publications just referred to,* but that most

generally applicable and most satisfactory in its application

and in its results is the ammoniacal carbonate of copper.

The formula for this fungicide may be, for convenience,

repeated here : mix one ounce carbonate of copper with five

ounces carbonate of ammonia, and dissolve in one quart hot

water. When dissolved, add sixteen gallons water. This

may be used to thoroughly spray the plants as often as the

presence of the fungus in harmful quantities shows it to be

necessary. For spraying a few plants only, such as a few

rose or gooseberry bushes, hand sprayers may be purchased

at a price much below that of the cheapest knapsack sprayer.

But care should be taken that the apparatus used throws a

very fine, mist-like spray. Full directions and suggestions

as to spraying in general may be found in the previous

publications of this department on the subject.

* See Bnlletin No. 39, Massachusetts Experiment Station, and Ninth Report
Massachusetts Experiment Station, pp. 239, 240.



EXPLANATION OF PLATES.

[All figures are magnified 640 diameters, except where otherwise specified^

PLATS I.

ScLEEOTiuM Disease op Cucumber {Sclerotinia Lihertiana F'k'l.).

Stems and young fruit attacked by the disease, showing mycelium of the fungus, chiefly

at the nodes of the stems, and some external sclerotia. a, an early stage, the stem still

green; b, later, the internode shrinking, and a sclerotium near the upper node; c, a late

stage, the parenchyma largely destroyed, and the stem yellow; d and e, at about the same

stage as b\ fr, . young fruit, showing mycelium and sclerotia. Natural size. From a

photograph of fresh specimens.

PLATE II.

Sclerotium Disease or Cucumber {Sclerotinia Libertiana F'k'L).

Fig. !• An elongated sclerotium from the interior of a stem. Natural size.

Fig- 2. An irregular sclerotium from the exterior of the host-plant. Natural size.

Fig- 3. A sclerotium somewhat advanced in " germination," with two stalks. Natural

size.

Fig. 4. Two views (a and b) of the same sclerotium, with fruit stalks, b four days older

than a. Natural size.

Fig. 5. Two views of another " germinating" sclerotium, taken four days apart. Natu-

ral size.

Fig. 6. A section from the interior of a mature sclerotium. X S50.

Fig. 7. One of the fruit stalks shown in fig. 3, in vertical section. X 19.

Fig- 8. Three asci and two paraphyses from a well-developed cup. One ascus with

forming spores, one with fully formed spores, and one after the escape of its

spores, sp.

Fig- 9- Three ascospores germinated in water, after one day.

Fig. 10. Three ascospores after one day in prune infusion.

Fig. 11. A well-developed young attachment organ. X 350.

Fig. 12. A part of an old attachment organ. X 350.

Fig. 13. Spore threads and conidia (sp.) of Botrytis form, showing, y, young threads

before the formation of spores, and, o, old threads after the falling away of

the spores. X 200. a, conidia more magnified. X 540.

PLATE III.

Powdery Mildews.

Figs. 14-19. Of cucumber {Erysiphe Cichoracearum D. C).

Fig. 14. Epidermis of upper surface of leaf, with mycelium, m, of fungus giving rise to

haustoria, h, and spore threads, sj>.

Fig. 15- Three spore threads, with spores in various stages of development.

Fig. 16. Two ripe summer spores not yet fallen apart.

Fig. 17. Two ripe summer spores of a similar fungus from Ithaca, N. Y.

Fig. 18. A group of six spore sacs {asci), with spores, from the same perithecium.

Fig- 19. A ripe ascospore.

Figs. 20-22. Of strawberry {Sphmrotheca Castagnei Lev. ?).

Fig. 20. A bit of mycelium, with a spore thread. X 200.

Fig- 21. The upper part of a spore thread, with developing spores.

Fig- 22- Two ripe summer spores.

Figs- 23-24. Of gooseberry {Sphczrotheca Mors-uvoe. (8z.) B. & C).

Fig- 23- The wingle spore sac produced in a perithecium, with spores.

Fig- 24. Four ripe ascospores.



PLATE IV.

Cucumber Diseases.— Hazel Fungus.

Figs. 25-26. Leaf blight (Cladosporium rMcumerhium Ell. & Arth.).

Fig 25. Epidermis of lower surface of leaf, with stomata, St., showing mycelium, m,
and hyphal knots, giving rise to spore threads, sp., detached spores of the

fungus.

Fig. 26. Mycelium, m, and hyphal knot, a, giving rise to spore threads, the latter with.

highly developed spore chains.

Figs. 27-29. Leaf glaze {Acremonium sp.).

Fig. 27. Mycelium giving rise to numerous spore threads.

Fig. 28. Ripe spores, fallen from the threads.

Fig. 29. Spores germinating in water.

Figs. 30-33. Hazel fungus {Gryptosporella anomala (Pt.) Sacc).

Fig. 30. A piece of a branch of hazel, showing the depressed region occupied by the

fungus, a, and fourteen of its compound spore fruits. Natural size.

Fig. 31. A vertical section, showing five spore cavities, through a spore fruit lying at the

margin of the infested area, showing the wood of the branch, w, the inner

bark, a, in normal condition at the right and destroyed by the fungus at the

left, and the outer bark, o. X 3.

Fig. 32. An ascus with its eight spores. X 9-10.

Fig. 33. Three ripe spores. X 940.

PLATE V.

The Black Knot of Plum and Chebrt {Plowrightia morbosa (Sz.) Sacc).

Three young branches from the wild black cherry {P^-unus acrotina), taken about May 1,

showing two stages of the knot. In the large knot, o, the development and escape of the

winter spores has just been completed, and its activity is past. The three small knots, a,

just bursting the bark, are a year younger than the large one, and are about to begin the

production of their summer spores. Natural size. From a photograph.
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SPECIAL WORK IN THE CHEMICAL LABORATORY.

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, 1892, to

Mat 1, 1893 (51).

4. Analtses of Licensed Fertilizers (185).

5. Analtses of Commercial Fertilizers and Manorial Substances sent

ON FOR Examination (114).

6. Miscellaneous Analtses (9).

II. Analtses of Milk sent on for Examination (113).

III. Analtses of "Water sent on for Examination (109).

IV. Compilation of Analtses made at Amherst, Mass., of Agricultural Chemi-

cals AND Refuse Materials used for Fertilizing Purposes.

V. Compilation of Analtses made at Amherst, Mass., of Fodder Articles,

Fruits, Sugar-producing Plants, Dairt Products, etc.
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I.

COMMUNICATION ON COMMERCIAL FERTILIZERS.

1. General introduction.

2. State laws for the regulation of trade in commercial fertil-

izers.

3. List of licensed manufacturers and dealers from INIay 1, 1892,

to May 1, 1893.

4. Analyses of licensed fertilizers.

0. Analyses of commercial fertilizers and manurial substances

sent on for examination.

6. Miscellaneous analj^ses.

1. General Introduction.

The sale of commercial manurial substances, compound

and simple, has been quite extensive in our State. Fifty-

one manufacturers and dealers have applied and received a

license for the sale of their various brands in our State.

Thirty-three of them are residents of other States.

Two hundred and three samples of licensed articles have

been collected in all parts of the State by a duly authorized

agent of the station. One hundred and eighty-five of them

have been carefully analyzed at the chemical laboratory of

the station, with the following results : no sample contained

all three essential constituents above the highest guarantee
;

sixteen samples contained two of the essential constituents

above the highest guarantee ; sixty-two samples contained

one of the essential elements above the hi2:hest ijuarantee

;

thirty-eight samples contained all three essential elements at

the lowest guarantee ; sixty-four samples contained two

elements at the lowest guarantee ; fifty-two samples con-

tained one element at the lowest guarantee ; no sample con-

tained all three essential elements below the stated lowest

guarantee ; fifteen contained two elements below the stated



1893.] PUBLIC DOCUMENT — No. 33. 249

lowest guarantee ; fifty-seven contained one element below

the lowest stated guarantee. The deficiency in one or two

essential constituents was in the majority of instances com-

pensated for by an excess in the others.

The variations in the market price of the various prominent

fertilizer constituents have been, on the whole, during the

past year within the usual limits. Phosphoric acid in all

forms has been oftered at a somewhat lower cost towards the

close of the year, while that of nitrogen in its leading forms

has somewhat advanced.

The duties assigned to the director of the station, to act

as inspector of commercial fertilizers, render it necessary to

discriminate, in ofiicial publications of the results of analyses

of commercial fertilizers and of manurial substances in

general made at the station, betiveen analyses of samples col-

lected by a duly qualified delegate of the experiment station,

in conformity ivith the rules prescribed by the new laws, and

those analyses which are made of samples sent on for that

purpose by outside parties. In regard to the former alone

can the director assume the responsil)ility of a carefully

prepared sample, and of the identity of the article in ques-

tion.

The oflScial report of analyses of compound fertilizers and

of all such materials as are to be used for mancTial purposes,

which are sold in this State under a certificate of compliance

with the present laws for the regulation of the trade in these

articles, has been restricted by our State laws to a statement

of chemical composition and to such additional information

as relates to the latter.

The practice of affixing to each analysis of this class of

fertilizers an approximate commercial valuation per ton of

their principal constituents has, therefore, been discontinued.

This change, it is expected, will tend to direct the attention

of the consumers of fertilizers more forcibly towards a con-

sideration of the particular composition of tJie different brands

of fertilizers offered for their patronage, a circumsta7ice not

iifrequently overlooked.

The approximate marTcet value of the different brands of

fertilizers obtained by the current mode of valuation does
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not express their respective agricultural value, i. e., their

crop-producing value ; for the higher or lower market price

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 lie treated

and the special wants of the crops to be raised by their

assistance.

To select judiciously from among the various lirands 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 l)e 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 a])ove-stated

considerations.

To assist farmers not yet fiimiliar with the current mode

of determinino; 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 su])sequent

pages.

The hitherto customary valuation of manurial suljstances

is based on the average trade value of the essential fertil-

izing elements specified by analysis. The money value of

the hiiiher j^rades of agricultural chemicals and of the higher-

jjriced 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. c, phosphoric acid,

nitrogen and potash, which they contiiin. To ascertain by

this mode of valuation the approximate market ^'alue of a

fertilizer (i. e., the money worth of its essential fertilizing

ingredients), 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 i)hosphoric
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acid and of potassium oxide. We thus get the values per

ton of the several ingredients, and, adding them together,

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 advantaQi:eous mechanical condition for a

s^ieedy 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 influence

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.
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Trade Values of Fertilizing Ingredients in Raio Materials and

Chemicals {1892).

Nitrogen in ammoniates,

Nitrogen in niti'ates, ...<..
Organic nitrogen in dry and fine ground fish, meat

blood,

Organic nitrogen in cotton-seed meal and castor pomace
Orofanic nitrog-en in fine-ground bone and tankao^e,

Organic nitrogen in fine-ground medium bone and

tankage, ........
Organic nitrogen in medium Ijone and tankage, .

Organic nitrogen in coarser bone and tankage,

Organic nitrogen in hair, horn shavings and coarse fish

scraps, . . . . ,

Phosphoric acid soluble in water, ....
Phosphoric acid soluble in ammonium citrate.

Phosphoric acid in dry ground fish, fine bone and tank-

age

Phosphoric acid in fine medium bone and tankage,

Phosphoric acid in medium bone and tankage,

Phosphoric acid in coarse bone and tankage.

Potash as high-grade sulphate, and in forms free from

muriate or chlorides, ashes, etc.,

Potash as kainite, .......
Potash as muriate,

Cents
per Pound.

17.0

15.

16.

15.

15.

12.

7.^

/ .1

7

.

7.

5.1

4:.

I

3.

5.5

4.5

4.5

The organic nitrogen in superphosphates, special manures

and mixed fertilizers of a high grade is usually valued at the

highest figures laid down in the trade values of fertilizing

ingredients in raw materials, namely, fifteen and a half cents

per pound ; it being assumed that the organic nitrogen is

derived from the best sources, viz., animal matter, as meat,

blood, bones, or other equally good forms, and not from

leather, shoddy, hair, or any low-priced, inferior form of

vegetable matter, unless the contrary is ascertained. The

insoluble phosphoric acid is valued in this connection at two

cents.

The above trade values are the figures at which, in the six

months preceding March, 1891, 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 figures 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 read-

ily 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 kegulate the sale of commercial fertilizers.

Be it enacted, etc., as follows

:

Section 1 . Every lot or parcel of commercial fertilizer or mate-

rial used for manurial purposes sold, offered or exposed for sale

within this 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 pouuds 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 tlu'ee following fer-

tilizing ingredients : namely, nitrogen, pliosphorus 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 aflSxed 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 tliis state.

Sect. 7. The director of the Massachusetts agricultural experi-

ment station shall pay the analysis fees, as soon as received by

him, into the treasury of the station, and shall cause one analysis

or more of each fertilizer or material used for manurial purposes

to be made annually, and publish the results monthly, with such

additional information as circumstances advise : provided, such

information relates only to the composition of the fertilizer or

fertilizing material inspected. Said director is hereby authorized

in person or by deputy to take a sample, not exceeding two pounds

in weight, for analysis, from any lot or package of fertilizer or

any material used for manurial purposes which may be in the

possession of any manufacturer, importer, agent or dealer ; but

said sample shall be drawn in the presence of said 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 tlie 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. \_A2j2yroved May
3, 1888.^

Instrxictions 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 reo'ulations of the trade in commercial fertilizers and

materials used for manurial purposes in this State must be

accompanied :
—

First, with a distinct statement of the name of each brand

offered for sale.

Second, with a statement of the amount of phosphoric

acid, of nitrogen and of potassium oxide guaranteed in each

distinct brand.

Third, with the fee charged by the State for a certificate,

which is five dollars for each of the following articles, nitro-

gen, phosphoric acid and potassium oxide, guaranteed in any

distinct brand.

2. The obligation to secure a certificate applies not only

to compound fertilizers but to all substances, single or com-

pound, used for manurial i)urposes, and ofi'cred 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 our laws.

5. Agents of manufacturers, importers and dealers in

commercial fertilizers are held personally responsible for

their transactions until they can prove that the articles they

offer for sale are duly recorded in this office.

6. Manufacturers and importers are requested to furnish

a list of their ao;ents.

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-

ino; comnumitv, to the full extent of existino; resources.

Requests for analyses of substances— as fodder articles,

fertilizers, etc. — comino- throuoh officers of aoricultural

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 Manufacturers and Dealers who have
SECURED Certificates for the Sale of Commer-
cial Fertilizers in this State during the Past

Year (May 1, 1892, to May 1, 1893), and the

Brands licensed by Each.

Adams & Thomas, Springfield, Mass. :
—

Adams's Market Bone Fertilizer.

Allen Fertilizer Company, Boston, Mass. :
—

Allen Fertilizer.

Ames Fertilizer Company, Peabody, Mass. :
—

Plymouth Rock Brand.

II. J. Barker & Bro., New York, N. Y. :
—

"A. A." Ammoniated Superphosphate.

Standard U N X L D Fertilizer.

Special Corn Manure.

Special Grass Manure.

Special Potato Manure.

Special Tobacco Manure.

Fine Raw Ground Bone.

C. A. Bartlett, Worcester, Mass. :
—

Animal Fertilizer.

Fine-ground Bone.

Bowker Fertilizer Company, Boston, Mass. :
—

Stockbridge Manures

.

Bowker's Ammoniated Bone Fertilizer.

Bowker's Sure Crop Bone Phosphate.

Bowker's Hill and Drill Phosphate.

Bowker's Farm and Garden Phosphate.

Bowker's Lawa and Garden Dressing.

Bowker's Fresh Ground Bone.

Bowker's Dry Ground Fish.

Bowker's Fish and Potash.

Gloucester Fish and Potash.

Breck's Lawn and Garden Dressing.

Dried Blood.

Dissolved Bone-black.

Nitrate of Soda.

Muriate of Potash.

Sulphate of Potash.
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Bradley Fertilizer Company, Boston, Mass. :
—

X. L. Superphosphate of Lime.

B. D. Sea-fowl Guano.

Original Coe's Superphosphate.

Farmer's New-method Fertilizer.

English Lawn Dressing.

High-grade Tobacco Manure.

Bradley's Complete Manures :
—

For Corn and Grain.

For Potatoes and Vegetables.

For Top-dressing Grass and Grain.

Bradley's Potato Manure.

Pure Fine-ground Bone.

Fish and Potash.

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. :
—

Pure Dry Ground Fish (A Brand)

.

Special Fertilizer (B Brand).

Standard Fertilizer (C Brand).

Fish and Potash (D Brand).

Clark Cove Fertilizer Company, Boston, Mass. :
—

Bay State Fertilizer.

Bay State Fertilizer, G. G.

Great Planet Manure.

King Philip Guano.

Potato and Tobacco Fertilizer.

Fish and Potash.

Cleveland Dryer Company, Boston, Mass. :
—

Cleveland Potato Phosphate.

Cleveland Superphosphate.
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Cleveland Linseed Oil Company, Worcester, Mass. :—
Cleveland Steam-cooked Linseed Meal.

E. Frank Coe, New York, N. Y. :
—

Excelsior Gold Brand Guano.

High-grade Ammoniated Bone Superphosphate.

Fish Guano and Potash.

Potato Fertilizer.

Crocker Fertilizer and Chemical Company, Buffalo, N. Y. :—
New Rival Ammoniated Superphosphate.

Ammoniated Bone Superphosphate.

Ammoniated Practical Superphosphate.

Vegetable Bone Superphosphate.

Buffalo Superphosphate, No. 2.

Wheat and Corn Phosphate.

Potato, Hop and Tobacco Phosphate.

Special Potato Manure.

Ground Bone Meal.

Pure Ground Bone.

Cumberland Bone Phosphate Company, Portland, Me. :
—

Cumberland Superphosphate.

Potato Fertilizer.

L. B. Darling Fertilizer Company, Pawtucket, R. I. :
—

Darling's Animal F'ertilizer.

Darling's Fertilizer for Gardens and Lawns.

Darling's Potato and Root Crop Manure.

Darling's Tobacco Grower.

Darling's Extra Bone Phosphate.

Darling's Pure Dissolved Bone.

Darling's Pure Fine Bone.

J. C. Dow & Co., Boston, Mass. :
—

Nitrogenous Superphosphate.

Ground Bone Fertilizer.

Ground lione.

Forest City Wood Ash Company, London, Ont. :
—

Hardwood Ashes.

Wm. E. Fyfe & Co., Clinton, Mass. :
—

Canada Unleached Wood Ashes (Star Brand).

Great Eastern Fertilizer Company, Rutland, Vt. :
—

Great Eastern General, for Grass and Grain.

Great Eastern Vegetable, Vine and Tobacco F'ertilizers.

Great Eastern General, Oats, Buckwheat and Seeding-down

Phosphate.
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Hargravcs' Manufacturing Company, Fall River, Mass. :—
Ground Bone.

Edmund Hersey, Hingham, Mass. :
—

Ground Bone.

Thos. Hersom & Co., New Bedford, Mass. :
—

Meat and Bone.

Pure Fine-ground Bone.

Gilbert E. Holmes, New Worcester, Mass. :
—

Pure Ground Bone.

Johu G. Jefferds, Worcester, Mass. :
—

Animal Fertilizer.

Potato Manure.

Fine-ground Bone.

J. J. Joynt, St. Helens, Out. :
—

Canada Unleached Hardwood Aslies.

A. Lee & Co., Boston, Mass. :
—

Lawrence Fertilizer.

Ground Bone.

Lowell Bone Fertilizer Company, Lowell, Mass. :—
Lowell Bone Fertilizer.

James E. McGovern, West Andover, Mass. :
—

West Andover Market Bone Phosphate.

Ground Bone.

Mapes Formula and Peruvian Guano Company, New York,

N. Y. :
—

Mapes Superphosphates.

Mapes Special Crop Manures.

Peruvian Guanos.

Bone Manures.

Sulphate of Potash.

Monroe, DeForest & Co., Oswego, N. Y. :—
Hardwood Ashes.

National Fertilizer Company, Bridgeport, Conn. :—
Chittenden's Complete Fertilizer.

Chittenden's LTniversal Phosphate.

Chittenden's Fish and Potash.

Ground Bone.

Sulphate of Potash.

Pacific Guano Company, Boston, Mass. :
—

Soluble Pacific Guano.

Special Potato Manure.
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Prentiss, Brooks & Co., Holyoke, Mass. :
—

Complete Manure.

Phosphate.

Dry Fish.

Dissolved Bone-black.

Nitrate of Soda.

Muriate of Potash.

Quinuipiac Fertilizer Company, Boston, Mass. : —
Quinuipiac Market-garden Manure.

Quinnipiae Corn Manure.

Quinnipiac Potato Manure.

Quinuipiac Potato and Tobacco Fertilizer.

Quinnipiac Havana and Seed-leaf Tobacco Fertilizer.

Quinnipiac Onion Manure.

Quinnipiac Phosphate.

Quinnipiac Pure Bone Meal.

Quinnipiac Dry Ground Fish.

Quinnipiac Fish and Potash (c. f. Brand).

Quinnipiac Fish and Potash (Plain Brand).

Muriate of Potash.

Sulphate of Potash.

Benjamin Randall, East Boston, Mass. :
—

Market-garden Fertilizer.

Standard Ground Bone.

Read Fertilizer Company, Syracuse, N. Y. :
—

H. G. Farmers' Friend.

Strawberry and Small Fruit Special.

Read's Standard Phosphate.

Bone, Fish and Potash (Fish and Potash).

John S. Reese & Co., Baltimore, Md. :
—

New England Favorite.

May Flower.

Columbus, A.

Pilgrim.

Potato Special.

Fish and Potash.

Lucien Sanderson, New Haven, Conn. :
—

Sanderson's Formula A.

Sanderson's Formula B.

Sanderson's High-grade Sulphate of Potash.

Sanderson's Regular Sulphate of Potash.

Edward H. Smith, Northborough, Mass. :
—

Steamed Bone.
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Springfield Fertilizer Company, Springfield, Mass. :—
H. L. Phelps' Complete Manures.

Springfield Provision Company, Brightwood, Mass. : —
Blood, Meat and Bone.

Standard Fertilizer Company, Boston, Mass. :
—

Standard Superphosphate.

Standard Fertilizer.

Standard Guano.

Potato and Tobacco Fertilizer.

F. C. Sturtevaut, Hartford, Conn. :—
Tobacco and Sulphur Fertilizer.

J. A. Tucker & Co., Boston, Mass. :
—

Original Bay State Bone Superphosphate.

Imperial Bone Superphosphate.

Whittemore Bros., Wayland, Mass. :—
Whittemore's Complete Manure.

Sanford Winter, Brockton, Mass. :
—

Pure Ground Bone.

Leauder Wilcox, Mystic, Conn. :—
Ammoniated Bone Phosphate,

High-grade Fish and Potash.

Potato, Onion and Tobacco Manure.

Di-y Ground Fish.

William & Clark Fertilizer Company, Boston, Mass. :—
Ammoniated Bone Superphosphate.

Universal Ammoniated dissolved Bone.

High-grade Special.

Potato and Tobacco Manure.

Fine Wrapper Tobacco Grower.

Potato Phosphate.

Corn Phosphate.

Pure Bone Meal.

Dry Ground Fish.

Fish and Potash.

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.

p., sent on from Amherst, Mass. ; II. and III., sent on from Lawrence, Mass. ; IV.,

sent on from Hudson, Mass. ; V., sent on from Clifton, Mass.]
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5. Analyses, etc.— Continued.

Wood Ashes.

[I., sent on from Clifton, Mass.; II., sent on from Beverly, Mass.; III., sent on
from Hadiey, Mass. ; IV., sent on from Amherst, Mass. ; V., sent on from
Marblehead, Mass.]
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5. Analyses, etc. — Continued.

Wood Ashes.

[I., sent on from Sunderland, Mass. ; II., sent on from North Hatfield, Mass.; III.,

sent on from Chicopee, Mass. ; IV., sent on from Concord, Mass. ; V., sent on

from Millington, Mass.]
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5. Analyses, ETC.— Qontinued.

Wood Ashes.

[I., sent on from Boston, Mass. ; II., sent on from South Deerfield, Mass. ; III., sent

on from North Amherst, Mass. ; IV., sent on from Concord, Mass. ; V., sent on

from Sunderland, Mass.]
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5. Analyses, etc.— Oontinued.

Wood Ashes.

[I., sent on from South Deerfield, Mass.; II., sent on from Sudbury, Mass. ; III.,

sent on from Hingham, Mass.; IV., sent on from Andover, Mass ; V., sent on
from Byfield, Mass.]
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5. Analyses, etc. — Continued.

Wood Ashes.

p., sent on from Waltham, Mass. ; II., sent on from Hadley, Mass. ; III. and IV.,

sent on from Boston, Mass.]
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5. Analyses, etc.— Continued.

Cotton-hull Ashes.

[Three samples, sent on from Agawam, Mass.]
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5. Analyses, etc.— Oontinued.

Corn-cob Ashes.
Per Cent.

Moisture at 100° C, 1.20

Potassium oxide, 7.08

Calcium oxide, 11.70

]\Iagnesium oxide, , . .
—

*

Ferric and aluminic oxides, 1.28

Piiosphoric acid, 2.37

Insoluble matter (before calcination), 59.14

Insoluble matter (after calcination) , . . . . . .52.09

Ashes.

[Sent on from Cambridge, Mass.]
Per Cent.

Moisture at 100° C, 4.98

Potassium oxide, 10.64

Pliosi^horic acid, 6.96

Insoluble matter (before calcination), 23.16

Insoluble matter (after calcination), 20.01

Wool Waste.

[Sent on from North Andover, Mass.]
Per Cent

Moisture at 100° C, 4.47

Potassium oxide, 1.32

Nitrogen, 2.27

Insoluble matter, 39.30

Horyi Shavings,

[Sent on from Leominster, Mass.]
Per Cent.

Moisture at lOQo C, 4.83

Ash, 0.67

Phosphoric acid, 0.42

Nitrogen, 15.31

Insoluble matter, Trace.

* Not determined.
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5.
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5. Analyses, etc.— Continued.

Much.

[I , surface layer, one and one-half to four and one-half feet deep ; II., under layer,

four to six feet below surface, sent on from West Bridgewater, Mass.]
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5. Analyses, etc.— Qontinued.

Muriate of Potash.

[I., sent on from Amherst, Mass.; II. and III., sent on from South Hadley Falls,

Mass.]



1893.] PUBLIC DOCUMENT— No. 33. 287

5. Analyses, etc. — Continued.

Florida Phosphates.

[I., II. and III., sent on from Concord, Mass. ; IV., sent on from Marlborough,

Mass.; V., sent on from Townsend, Mass.; VI., from station barn.]
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5. Analyses, etc.— Continued.

Ground Bone.

[I., sent on from Northborough, Mass. ; II. and III., sent on from Westborough,

Mass.; IV., sent on from Townsend, Mass.]

Mechanical Analyses.
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5. Analyses, etc.— Continued.

Bloody Meat and Bone.

[Sent on from Holyoke, Mass.]
Per Cent.

Moisture at 100° C, 19.94

Ash, 19.76

Total phosphoric acid, 7 . 16

Soluble phosphoric acid,. 0.51

Reverted phosphoric acid, 3.78

Insoluble phosphoric acid, 2.87

Nitrogen, '

. • 7.44

Insoluble matter, 0.52

Fish.

[I., sent on from Marshfield, Mass.; II., sent on from Danvers, Mass.; III., sent

on from Marblehead, Mass.]

Per Cent.

II. :ii.

Moisture at 100° C, .

Ash,
Total phosphoric acid,

SoluWe phosphoi'ic acid, .

Reverted phosphoric acid,

Insoluble phosphoric acid,

Nitrogen, . . . .

Insoluble matter,

37.88
33.68
5.45

Trace.
1.09
4.36
5.13
0.21

6.96
19.69
8.14

8.70
1.07

6.17
33.75
15.10

_*
_*
_*

7.16
2.77

/., Rat Guano (Virginia) ; II. and III., Bat Guanos (Virginia).

[Sent on from Lake "Weir, Fla.]
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5. Analyses, etc. — Concluded.

Cotton-seed Meed.

[Sent on from Sunderland, Mass.]

Per Cent.

II.

Moisture at 100° C,
Ash,
Phosi^horic acid,

Potassium oxide,

Nitrogen,
Insoluble matter,

5.83
6.77
8.33
2.01
6.66
0.28

Home-mixed Fertilizers.

[I., sent on from Littleton, Mass. ; XL, sent*on from Eastbam, Mass.]
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6. Miscellaneous Analyses.

Exudation from an Elm Tree.

[Sent on from Greenfield, Mass.]
Per Cent.

Moisture at 100° C, 10.92

Glucose, 10.56

Sucrose, 72.62

jVlatter insoli;ble in water, 1 . 45

Resinous matter soluble in alcohol, . 0.15

/., Skin or Husk Covering of the Coffee-cherry ; II., Parchment

Covering of the Coffee-bean.

[Sent on from Cambridge, Mass.]
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Miscellaneous Analyses— Concluded.

Preservaline.

[Sent on from Brigbtwood, Mass.]
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II.

Analyses of Milk sent on for Examination.

[Per Cent.]

KCMBER



294 AGRICULTURAL EXPERIMENT STATION. [Jan.

Analyses of Milk, etc.— Concluded.

Number
OF Sample.

SoliJs. Kat.
Solids

not Fat.
Locality. Remarks.

40,

41,

42,

43,

44,

45,

46,

47,

48,

49,

50,

51,

5a,

53,

54,

55,

56,

57,

58,

59,

60,

61,

62,

63,

64,

65,

66,

67,

68,

69,

70,

71,

72,

73,

74,

15.54
12.83
13.31
12.28
12.27
15.18
11.86
12.54
12.43
1-1.93

11.94
12.20
12.58
11.95
12.13
13.82
12.09
13.02
11.61
11.98
12.55
11.93
12.47
12.07
12.42
11.43
10.63
11.65
11.62
12.33
11.56
11.51
11.86
13.

13.

30

o

o.oo
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Analysis of Milk sent on for Examination.

[Babcock Mode.]

Number
OF Sample.
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in.

Analyses of Water sent on for Examination.'

[Parts per million.]
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Analyses of Water, etc. — Continued.

(i

s
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Analyses of "Water, etc. — Continued.
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Analyses of Water, etc. — Concluded.

s

1
-2
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is contaminated with sewage, decaying animal matter, urine,

etc., and should be condemned.

4. Eight hundredth parts per million of free ammonia

and one tenth part per million of all)uminoid 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.

6. 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. 2, 3, 4, 9, 10, 13, 18, 19, 20, 22, 24, 25, 27, 2S,

29, 30, 35, 46, 58, 59, 60, 61, 64, 79, 81, 83, 84, 89, 92,

93, 96, 98, 99, 100, 103, 106, 107 and 108 ought to be

condemned as unlit for fimiily use; while Nos. 7, 8, 14, 15,

21, 23, 33, 36, 37, 42, 48, 53, 54, 62, 63, 82 and 109 must

be considered suspicious. From this record it will be seen

that over one-third 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 should 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.



IV. Compilation of Analyses made at Amheest,

Mass., of Agricultural Chemicals and Eefuse

Materials used for Fertilizing Purposes.

Prepared by C. S. Crocker.

[As the basis of valuation changes from j'ear to year, no valuation is stated.]

1868-1893.

This compilation does not include the analyses made of licensed fertilizers. They

are to be found in the reports of the State Inspector of Fertilizers from 1873 to 1892,

contained in the reports of the Secretary of the Massachusetts State Board of Agri-

culture for those years. C. A. G.
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V". Compilation of Analyses of Fodder Articles,

Fruits, Sugar-producing Plants, Dairy

Products, etc.,

MADE AT

AMHERST, MASS

1868-1893.

Prepared by C. S. Crocker.

A. Analyses of Fodder Articles.

B. Analyses of Fodder Articles with Reference

to Fertilizing Ingredients.

C. Analyses of Fruit.

B. Analyses of Sugar-producing Plants.

E, Dairy Products.

F. Insecticides.
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C. Analyses of Fruits.

NAME.
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C. Analyses of Fruits— Continued.

[Wild and cultivated grapes.]

NAME.
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C. Analyses of Fruits— Continued.

[EflFect of girdling on grapes.]

NAME AND CONDITION.
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C. Analyses of Fruits— Continued.

[Effect of fertilization iipon 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 or Ash contained-

I
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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. Date.

Brix
Saccharom-

eter

(Degrees).

Per Cent,

of Sugar.

Non-

sacchariiie

Substances.

Electoral,

Imperial,

Vilmorln,

Imperial,

Imperial,

Electoral,

Yilmorin,

Imperial,

Vilmorin,

Vienna Globe,*

Common Mangold,*

Sept. 10,

"
12,

"
13,

" 18,

Oct. 11,

"
16,

"
18,

Nov. 14,

" 21,

Sept, 19,

"
19,

14
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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-producing Plants— Continued.

[Effect of different modes of cultivation on Electoral sugar beets.]

Locality of P.kkt-field.
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D. Analyses of Sugar-producing Plants — Continued.

[Early Amber Cane.]

Date. CONDITION OF CANE.

s
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D. Analyses of Sugar-producing Plants— Concluded.

[Composition of the juice of corn stalks and melons.]
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METEOROLOGY.

1892.

The meteorological observations have been continued as

in previous years. The temperature, the force and the

direction of the wind and the amount of cloudiness are

recorded each day at 7 a.:m., 2 p.m. and 9 p.m. During the

summer months the reading of a Avet-bulb thermometer takes

place at the same times. Records are also taken of maxi-

mum and minimum temperatures, rainfall, and of casual

meteorological phenomena.

Monthly and annual reports are sent to the headquar-

ters of the signal service at Washington, D. C, and to the

New England Meteorological Society. During the summer
months partial monthly reports have been furnished also for

the use of the secretary of the State Board of Agriculture.

At the ])eginning of the year there was no snow on the

ground. After January 1 the total snowfall of the season

amounted to thirty-four inches. The heaviest snow-storm

during that time occurred on January 15, measuring seven

inches. A storm oivino- six inches of snow occurred on

February 11. The last storm, which was only a trace, fell

on April 10.

The last frost of the season was on May 10, when the

minimum thermometer registered 35° F.

The mean temperature during the tirst four months was
31.43° F., beins: a little over one deo:ree lower than that of

last year. The absolute minimum temperature was — 10°,

occurring on January 15.

The mean monthly range for the four months was 18.84° F.

,

being 14.16° lower than that of the first four months of 1891.

The prevailing wind was N. N. E. for January and FeT)ruary,
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and N. W. for March and April. During the following

four months, May, June, July and August, the mean tem-

perature was 65. 32*^ F., being 1.67° lower than that of the

corresponding months of last year, while the mean range of

temperature was 5° greater.

The absolute maximum temperature, viz., 94.5°, occurred

on June 14. The minimum tem})erature was 30°, occurring

on May 1. The cold wave in May was unfavorable to the

germination of seeds, and was a set-back to general farming

operations.

The total precipitation during the months of May, June,

July and August was 17.97 inches. During the months of

June and July the precipitation was slightly below the nor-

mal, and there were extreme ranges of temperature. The

month of August was characterized by excessive rainfalls,

the precipitation being much above the normal, and 2.03

inches more than that for August, 1891.

The month of September was very fair and pleasant, being

free from severe storms, and there was no frost until the

30th, which was the first of the season. The precipitation

was far below the normal. The prevailing wind was S.

The temperature for October and November was about nor-

mal, while for December it was nmch below

The precipitation for October and December was exceed-

ingly small, but for November was above the normal. The

total amount of snowfall during the month of November was

2.68 inches, and for December 2.75 inches. The first trace

of snow for the season fell November 5. The total amount

of precipitation during the year was Ijelow the normal, and

was unevenly distributed. The largest amount of water

fallinf in one month was 5.70 inches, — August; the

smallest amount, 0.64 of an inch, in October ; and only 0.65

of an inch fell in April, being an exceedingly small figure

for that month.
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1
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Casual Phenomena. — Dates.

1893. Thunder-storms. Solar Hales. Lunar
Halos. Aurora.

January,

.

February,

March,

April,

May,

June,

July,

August, .

September,

October, ,

November,

December,
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January^ February, March, Aj^ril.
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ANNUAL REPORT OF C. A. GOESSMANN,
Treasurer of the Massachusetts Agricultural Experiment Station,

For the Year ending Dec. 20, 1892.

Received.
Cash on hand from hist year, ....
Cash from State Treasurer, appropriation, .

Cash from State Treasurer, Columbian Exhibition,

Cash from fertilizer account, ....
Cash from dairy bureau,

Cash from farm

$3 31

10,000 00

150 00

2,310 00

628 50

1,014 14

Cash

Cash

Cash

Cash

Cash

Cash

Cash

Cash

Cash

Cash

Cash

Cash

Expended.
paid salaries,

paid laboratory supplies,

paid printing and offlce expenses,

paid farmer and farm labor,

paid farm supplies,

paid dairy bureau account, .

paid fertilizer account, .

paid construction and repairs,

paid expense of Board of Control,

paid incidental expenses,

paid library, ....
on hand, ....

$3,927 51
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LIST OF excha:n^ges.

Reports and Bulletins of the United States Department of Agri-

culture, Washington, D. C.

Reports and Bulletins of the Agricultural Experiment Stations of

the United States.

Bulletin of the State Board of Agriculture, Boston, Mass.

Bulletin of the Massachusetts Horticultural Society, Boston, Mass.

The American Cultivator, Boston, Mass.

The Holstein-Friesian Register, Boston, Mass.

Massachusetts Ploughman, Boston, Mass.

New England Farmer, Boston, Mass.

New England Homestead, Springfield, Mass.

The Home and Mart, East Boston, Mass.

New York Weekly World, New York, N. Y.

German Agricultural Horticultural Journal (German), New York,

N. Y.

American Agriculturist, New York, N. Y,

Tlie Rural New Yorker, New York, N. Y.

The Florists' Exchange, New York, N. Y.

Yick's Magazine, Rochester, N. Y.

The American Analyst, New York, N. Y.

The Rural Critic, Garratsville, N. Y.

Naturalist Monthly Bulletin, Philadelphia, Pa.

Tne Practical Farmer, Philadelphia, Pa.

The Farm Journal, Philadelpliia, Pa.

The National Stockman and Farmer, Pittsl)urg, Pa.

Maryland Farmer, Baltimore, Md.

Baltimore Weekly Sun, Baltimore, Md.

The Agricultural Epitomist, Indianajjolis, Ind.

The New Agricultural Era, Indianapolis, Ind.

The Orange Judd Farmer, Chicago, 111.

The Western Swineherd, Geueseo, 111.

The Monist, Chicago, 111.

German Agricultural and Horticultural Journal, Chicago, III.

Detroit Free Press (weekly), Detroit, Midi.
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Farmers' Home "Weekly, Dayton, O.

American Grange Bulletin, Cincinnati, O.

Journal of the Columbus Horticultural Society, Columbus, O.

The Louisiana Planter, New Orleans, La.

The Wisconsin Farmer, Madison, Wis.

The Weekly Journal, Sioux City, la.

Western Farmer and Stockmau, Sioux City, la.

Hospoda (Bohemian journal), Omaha, Neb.

The Industrialist, Manhattan, Kan.

The H^ome and Farm, Louisville, Ky.

The Industrial American, Lexington, Ky.

Southern Cultivator, Atlanta, Ga.

West American Scientist, Los Angeles, Cal.
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