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To his Excellency Oliver Ames :

Sir,— I have the honor herewith to present to your Excel-

lency and the Honorable Council the Twenty-fourth Annual

Report of the Trustees of the Massachusetts Agricultural
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I am, sir, very respectfully,

Your obedient servant,

HENRY H. GOODELL,
President.





CONTENTS.

Report of Trustees, • . . . 7-19

Faculty and Students, 10

Course of Study, 12

Improvements, 13

Farm, 13

Herd 15

Gifts 15

William S. Clark, 17

Report of Treasurer, . 20

Military Department, 24

Experiments with New Varieties of Fruits 29

Relations of Farm to College, 38

Injurious and Beneficial Insects, 44

Catalogue, 52

Course of Study, 58

Equipment, 63

Inventories, 69-78

Agricultural, 69

Horticultural, '

7^

Natural History, 74

Mathematical, 74

Chemical, 77

Military, 78





ANNUAL REPORT

TRUSTEES

OF THE

MASSACHUSETTS AGRICULTURAL COLLEGE.

To his Excellency the Governor and the Honorable Council

:

The year just elapsed has been one fruitful of change in

the administration of the college. Hon. William Knowlton,

a devoted friend, who had served on its board of trustees for

fourteen years, died July 18, 1886, and Hon. Marshall P.

Wilder, identified with its interests from its very birth,

died December 16, 1886. The importance of their services

demands more than a passing notice.

In the death of Mr. Knowlton the trustees lost one of their

most efficient members and the college a generous friend.

His purse and his hand were ever open, and though debarred

by sickness in the last years of his life from active partici-

pation in duty, yet he never failed to respond to the calls

made upon him. Again and again, in the earlier days of the

college, he indorsed the notes of its treasurer, and lent his

name to keep its credit good . There was hardly a year that

was not marked by his benefactions. Now it was fifty

dollars for the purchase of new books, now an addition to

the herd of the college, now two thousand dollars to secure

the Denslow collection of botanical specimens, now it was

a hundred dollars for the relief of some indigent student, and

now the presenting of a new engine for the cutting of roots

and fodder, or furnishing the means for the erection of a
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propagating house. In short, wherever a want made itself

felt, there he was to be found with ready hand, seeking to

supply it. His last act of generosity was adding two thou-

sand dollars to the permanent library fund of the college.

Marshall P. Wilder, whose long life, crowned with years,

has but just drawn to a close, was peculiarly identified with

the college. It is to him that Massachusetts owes its system

of agricultural education. The love for the cultivation of

the soil, born amid the breezy hills of New Hampshire,

never deserted him, and we find him throughout his long

career turning with eagerness from the engrossing pursuits

of business to the "delightful occupation of Eden." He was

one of the early apostles of agriculture and horticulture, and

to his earnest efforts are due the establishment of some of

the most flourishing societies. His voice was the first to

be lifted up in favor of agricultural education ; and in an

address, delivered in 1849, before the Norfolk Agricultural

Society, he strongly advocated the establishment of an

institution where scientific and practical agriculture should

be taught. The interest awakened by this address was so

great that the following year (1850) a bill was prepared pro-

viding for the establishment of an agricultural college and

an experimental farm. This bill passed the Senate without

a dissenting vote, but was rejected in the House. The next

step was the creation of a Board of Commissioners, whose

"duty should be to report, at the next session of the Legis-

lature, upon the expediency of establishing agricultural

schools or colleges. This commission, which consisted of

Marshall P. Wilder, Edward Hitchcock, and others, made

its report in 185 1. Nothing further was done towards or-

ganizing a college of agriculture till T856. In that year

several of the gentlemen who had been most active in the

project for planting a college, now associated together for

the establishment of a school, and obtained an act of incor-

poration, under the title of the Massachusetts School of

Agriculture. Of the persons named in this act, the name

of Mr. Wilder heads the list. In i860, its charter was

transferred to several enterprising citizens of Springfield,

who determined to raise $75,000 for the opening of the

school in that city, relying upon the Legislature for further

endowment. The project would probably have succeeded,
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had not the call to arms absorbed public attention. In 1862,

the bill submitted by Hon. Justin S. Morrill four years pre-

vious, donating public lands for the endowment of a college

in each State, to teach such branches of learning as are

related to agriculture and the mechanic arts, was finally

enacted; and when, in 1863, the Legislature of Massachu-

setts were deliberating upon the acceptance of this congres-

sional grant, again the name of Mr. Wilder appears, heading

the list of a committee appointed by the Board of Agricult-

ure, to present a series of resolutions upon the subject. It

was but natural that one who had taken so active a part in

the initiatory steps for establishing a college should be placed

on its board of trustees when it was fairly organized, and

once more we find Mr. Wilder's name placed first in the

Act of Incorporation. From that time to the day of his

death he never ceased his active connection with the college,

attending the meetings of the trustees whenever permitted

by the infirmities of old age, and showing his interest by the

substantial gifts made from time to time. He presented the

Horticultural Department with thirteen hundred specimens

of flowering plants and shrubs, transplanted from his own
greenhouse and grounds to those of the college. The nur-

sery he stocked with standard pears and ornamental trees,

and in the last year of his life he crowned his numerous gifts

by sending to the library complete sets of the " Memoirs of

the Boston Society of Natural History," the " London Gar-

dener's Chronicle," and thirty-seven consecutive years of the

"Transactions of the. American Pomological Society." But

it is not alone as a benefactor that he will be missed. His

thorough business training and sound judgment, his broad

views and yet cautious conservatism, made him one of the

most excellent of advisers, and his voice, always raised on

the side of moderation, was listened to with respect. The
places on the board of trustees made vacant by the decease

of these two members have been filled by the appointment

of Hon. Joseph A. Harwood of Littleton and Elijah W.
Wood, Esq., of Newton. The places made vacant by rea-

son of expiration of term of service of Judge Charles G.

Davis and Benjamin P. Ware have been filled by the ap-

pointment of Francis H. Appleton of Peabody and William

Wheeler of Concord.
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FACULTY AND STUDENTS.

The retirement of James C. Greenough, for the past three

years president of the college, and of Manly Miles, Professor

of Agriculture, was followed by the election of Henry H.

Goodell, in the place of the former, and Henry E. Alvord as

Professor of Agriculture. The latter, long and favorably

known by his management of the Houghton Farm, brings

to his chair a thorough acquaintance with the details of his

subject and an expert knowledge of the dairy and its prod-

ucts. Rev. Charles S. Walker, Ph.D., has been elected

College Pastor and Professor of Mental Science and Political

Economy. Broad in his views and liberal in his doctrine,.

he had taught with great acceptance the branches included

in his department. A graduate of Yale University, and

taking a special post-graduate course in mental philosophy

and history, he further supplemented his studies in those

branches, and in political economy, by an extended course

at Amherst College, receiving from that institution the de-

gree of Ph. D. in 1885. A new department in the domain

of Natural History has been created, and the chair has been

admirably filled by the election of Charles H. Fernald,

Ph.D. He assumed his duties at the beginning of the aca-

demic year, coming from the Maine Agricultural College

at Orono, where for many years he had been a success-

ful teacher of the Natural Sciences. A student under

the lamented Agassiz, he has won especial distinction in

the field of the microlepidoptera ; and his name is quoted

as authority, both in this country and abroad. The other

departments have remained unchanged. Professors Goess-

mann, Maynard, Warner, and Wellington have continued to

perform with fidelity and ability the duties devolving upon

them. An instructive course of lectures has been given to

the Senior class by Professor Goessmann, on the applica-

tions of chemistry to the manufacturing industries ; and the

weekly exercises in elocution have been carefully looked

after by James W. Lane, M.A. The work of the year has

been most efficiently done ; and the college is indeed fortu-

nate in having secured so able a corps of instructors, on so

small a pittance as it is able to offer. The salaries paid are

from one-fifth to a third smaller than are paid in other insti-



1887.] PUBLIC DOCUMENT— No. 31. 11

tutions of learning, while the amount of instruction de-

manded, particularly in practical science, is much greater

than in any ordinary classical college. An addition to the

corps of teachers is strongly recommended, to diminish the

pressure of work, now laid upon individual professors,

—

work which in no wise belongs to their departments.

The number of students reported on the catalogue is

larger than at any time save one since the year 1874, and it

is significant of the increased appreciation of the benefits

of an agricultural education that a greater number have

applied for information about the college than ever before
;

during the months of July, August, September, and Octo-

ber, over three hundred letters of inquiry having been re-

ceived, ninety of these being from poor boys, asking

whether they could pay their way by work. Of the possible

eighty students admissible under the Free Scholarship Re-

solve, sixty-seven entered their names as candidates for

examination, fifty-three presented themselves, and forty-one

were accepted, five deciding to enter the next class. Un-

questionably, the entire number of scholarships would have

been taken, could an assurance have been given of steady

work at remunerative pay. The establishment of a Labor

Fund, out of which indigent students, struggling for an

education, could be paid for work done, would be one of

the noblest of charities and be of incalculable benefit to

the college. It would help those who need help most. It

would not sacrifice their feelings of self-respect, for they

would be giving an honest equivalent for money received.

It would give to the masses a chance to secure a thorough

practical education by their own individual exertions. It

would fill up the ranks of the college with the very best

of material,— material drawn from those seeking for an

education and willing to work for it. And lastly, in the

present financial condition of the college, it would enable

the Agricultural and Horticultural Departments to inau-

gurate and maintain experimental work, possible under no

other condition. To the consideration of your Excellency

and your Honorable Council I most earnestly commend

this suggestion. I have called it charity ; but it is not char-

ity,— it is education in the broadest and most comprehen-

sive sense; it is the training up of honest, intelligent citi-
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zens for service in the State ; it is the carrying on of work,

instructive to every one of the forty thousand farmers of

the Commonwealth.

COURSE OF STUDY.

This has been so modified as to carry out more fully the

intention of the original bill,— to give a thorough practical

knowledge of agriculture and horticulture, and at the same

time liberally educate the man. To this end, the several

studies of the different departments are so arranged as to

more perfectly supplement each other and lead to a definite

result. Agriculture and horticulture now extend over the

entire course of four years, a portion of every term being set

apart for their study. Geology and mineralogy, in their

application to the constituents of soils and the formation of

the earth's crust, are taught in the department of chemistry,

a general course in geology following in that of natural

history. The professorship of zoology and veterinary sci-

ence, after a vacancy of many years, has been once more

filled ; and grouped under this are human anatomy and phys-

iology, entomology, comparative anatomy of domestic ani-

mals, and veterinary science. The English Department has

been greatly strengthened and extended. More time is de-

voted to the study of one's mother tongue ; weekly exercises

in composition and declamation are held with each class

throughout the course ; instruction in rhetoric and English

literature is given to the Junior class, while to the Senior

year is allotted a consideration of the questions of mental

science, political economy, and constitutional government.

To round out the instruction in the different departments, a

series of lectures by specialists has been planned, which will

be given as time and means will allow.

As an aid to the instruction of the class-room, too much

value cannot be placed upon the library. It has been in-

creased eleven hundred volumes during the year, but it is as

yet only the nucleus of what it ought to be. The student,

grappling with the problems presented to him on every

hand, demands the best aid that books can furnish ; and a

thousand dollars should be expended at once in furnishing

the latest scientific works in the several departments.
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IMPROVEMENTS.

The year has been one of substantial progress. The ap-

propriations made by the Legislatures of 1885 and 1886, for

the erection and repair of buildings and for the purchase of

scientific apparatus, has been entirely expended ; and the

buildings have been completed and occupied since the com-

mencement of the academic year. The new south dormitory

and agricultural hall, replacing that destroyed by fire Feb-

ruary 4, 1885, and the chapel-library building, are in every

way convenient and adapted to supply wants long felt. The

entire apparatus and appliances of the laboratory, worn out

by daily use for nineteen years, have been replaced ; and

several thousand dollars have been expended in the purchase

of models and apparatus in the departments of physics and

natural history. A corn-crib, with a capacity of twenty-

eight hundred bushels, has been built' at the north-west

corner of the barn. An ice-house for use in connection

with the dairy, of a capacity of one hundred tons, has been

annexed to the farm-house ; and the entire lower floor of the

barn, occupied by the herd, has been repaired in the most

thorough manner. In connection with the latter, the floor

and drops have been relaid, the stalls rearranged to add room

for fifteen more animals,— five box-stalls built,— feeding-

boxes renewed in different patterns, and various styles of

stanchions and ties introduced, for illustration and com-

parison. There are five patterns of stanchions and five

different chain and other ties. Two stalls have also been

fitted with the Stewart " self-cleaning " floor, for trial.

Protection against fire has been secured by the laying of

six hundred feet of four-inch iron main,— connecting with

the Amherst water-works,— placing two additional hydrants

at suitable points, and purchasing a hose-cart and seven

hundred and fifty feet of hose. An efficient fire brigade

of the students has been organized, and placed under the

direction of the regular army officer stationed at the college.

THE FARM.

During the season, of 1886, crops were cultivated on 36

acres of land, thus divided : corn, 23 ; oats, 6 ; rye, 5 ;
pota-

toes and fodder-corn, each 1. The resulting crops were :
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1,320 bushels of (shelled) corn
; 40 tons of corn-stover

;

240 bushels of oats; 70 bushels of rye; 12 tons of straw;

275 bushels of potatoes ; and about 8 tons of fodder-corn,

fed green. All of this area has been seeded to grass, and

without a covering crop,— except one and a half acres,

seeded with winter wheat. Nearly all of these 36 acres

have been top-dressed. Grass was cut from 41 acres the

past season, the product being 90 tons of well-cured hay

and 15 tons of rowen. None of this sod land has been

broken, and more than half of it has received a dressing of

wood-ashes. Much work of land improvement has been

accomplished in the west lot and swamp, heretofore used as

rough pasture. Fifteen (15) acres have been well cleared,

ploughed, and seeded with rye, for pasturage. Twenty (20)

acres of the lowest land have been cleared of trees, bushes,

and stumps, and converted from nearly a waste tract into

fair pasturage. In the same general tract, thirty (30) acres

have been ploughed and fenced, about 160 rods of substantial

rail fencing having been built. This area it is intended next

season to devote to the principal hoed crops. Incidental to

this fencing, 30 cords of good wood have been secured. A
system of drainage for the western portion of the farm has

been adopted, and the work well begun by laying the main

drain, 1,500 feet in length, the tile changing from five inches

at the head to seven inches at the outlet, and three principal

branches of 4-inch tile, aggregating 1,200 feet. It is pro-

posed to gradually complete the work, by laying the later-

als, section by section, as practical work for successive

classes of students. About 100 rods of old lines of tile,

contributing to the same general system, but which have

been useless for some years, have been repaired and put in

running order. There have also been over 1,200 feet of

tile, and tile and stone drains, laid where needed in the

lots east of the new chapel. A main sewer, four hundred

feet long, of 6-inch tile, has also been constructed for the

farm-house and dairy-room, doing away with a cesspool,

which had become offensive and dangerous. The entire

work of clearing the swamp and laying the tile has been

superintended and carried out in the most efficient manner

by Mr. David Wright, for many years connected with the

college.
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The live stock, for the details of which see Inventory

of the Agricultural Department, consists of the following-

animals :
—

Four horses, $900.00

Forty-four cattle, namely :
—

16 Ayrshires, $650.00

6 Guernseys and grades, 635.00

5 Holstein-Friesians, . 1,200.00

2 Jerseys, 700.00

15 Grades, 390.00

3,575-90

15 Southdowns, . 165.00

15 swine: 3 Berkshires, 12 Yorkshires, ..... 210.00

Total value, $4,850.00

Gifts

To the Massachusetts Agricultural College during the Year 1886.

From Lawson Valentine, Esq., of Houghton Farm, Mountain-

ville, N.Y.,— Jersey Bull, "Edithson," No. 8948, A. J.

C. C, 4 years old.

Herbert Merriam, Esq., of Cherrybrook Farm, Weston,

Mass.,— Guernsey Bull, "Cherry Boy," No. 1252, A. G.

C. C, 1 year old.

Francis Shaw, Esq., of Musty Hill Farm, New Braintree,

Mass.,— Guernsey Heifer, " Lornette," No. 3043, A. G.

C. C, 1 year old.

Hon. Wm. A. Russell, of Lake View Farm, North Andover,

Mass.,— Holstein-Friesian Bull, " Pledge's Empire," No.

.

3458, H. F. H. B., 1 year old.

Mr. Chas. S. Plumb (M. A. C, '82), of the New York Agri-

cultural Experiment Station, Geneva,— Collection of Oats,

whole plants, 70 named varieties. „

Henry E. Alvord, of Amherst,— Collection of Indian

Corn, 64 premium ears from the Prairie Farmer Corn

Show, Chicago, November, 1886.

Houghton Farm, Orange County, New York,— Collection

of typical Soils, kiln-dried, with history of same.

Alex. Archibald, Delhi, N.Y.,— Butter-worker, Rotary

Table and Lever.

James Mackinlay, Bryn Mawr, Pa.,— Thayer Refrigerator.

Milk can.

E. C. Newton, Batavia, 111.,— Pair of Newton's Improved

Animal Ties.

H. M. Robbins, Newington, Conn.,— Pair of Robbins'

Improved Cattle Ties.



16 AGRICULTURAL COLLEGE. [Jan.

From S. J. Adams, Willett, N.Y.,— Pair of the Adams' Improved

Swing Stanchion.

O. H. Robertson, Forestville, Conn.,— Pair of Patent

Swing Cow Stanchions.

Edwin Prescott, Boston, Mass.,— Pair of Prescott and

Mann's Cattle Stanchions.

Brooks & Parsons, Addison, N.Y.,— Pair of Smith's Self-

adjusting Swing Stanchions.

Wm. Spear, Lynn, Mass.,— Pair of Spear's Eureka Com-
bined Curry-comb and Card.

Hiram Kendall (M. A. C, '76), Providence, R.I.,— Rhe-

torical prizes for year 1887.

J. M. Thorburn & Sons, of New York,— A collection of

60 varieties of grass seeds for experimental purposes.

H. D. Hildreth, Esq., of Dedham,— Transactions of Nor-

folk Agricultural Society, 1849-75.

Herbert S. Carruth, Esq., of Boston,— 21 vols, on his-

tory and political economy.

Thos. B. Wales, Esq., of Iowa City, la.,— 9 vols. Holstein-

Friesian Herd Book.

Jas. Buckingham, Esq., of Zanesville, Ohio,— 3 vols. Amer-

ican Devon Record.

Hon. Edward Burnett, of Southborough,— 9 vols. Herd

Reg. of Amer. Jersey Cattle Club.

C. M. Winslow, Esq., of Brandon, Vt.,— 5 vols. Ayrshire

Herd Book.

Edward Norton, Esq., of Farmington, Conn.,— 3 vols.

Herd Book of Amer. Guernsey Cattle Club.

Edward Gridley, Esq., of Wassaic, N. Y.,— 7 vols, on

Ensilage.

Mass. Soc. for Promoting Agriculture,— 26 copies Des

Cars' Tree Pruning, for the Senior class, and 7 vols, mis-

cellaneous subjects.

Herbert Myrick, Esq., of Springfield,— 25 vols, on mis-

cellaneous subjects.

Prof. Geo. H. Cook, of Trenton, N.J.,— 5 vols. Geology of

New Jersey.

Asa W. Dickinson, Esq., of Jersey City, N.J.,— 5 vols,

miscellaneous subjects.

John L. Hayes, Esq., of Boston,— 8 vols. Bulletin of Nat.

Assoc, of Wool Manufacturers.

Hon. Marshall P. Wilder, of Dorchester,— Trans. Amer.

Pomolog. Soc, 1848-86; Gardener's Chronicle, 1841-86;

Memoirs Bost. Soc. Nat. Hist, 1866-86.
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From H. Heaton, Esq., of Amherst,— Gardener's Monthly and

Horticulturist for 1886.

Philander Williams, Esq., of Taunton,— Poultry Monthly

for 1886.

W. Stearns, of Amherst,— Trans. Rhode Island Soc. for

Encouragement of Domestic Interests, 1855-74.

Benj. P. Ware, Esq., of Marblehead,— 18 vols. Trans.

Essex Agr. Soc.

Rev. S. Snelling, of Amherst,— 2 vols. Personal Memoirs

of Gen. Grant.

Mrs. W. S. Clark, of Amherst,— 60 vols, miscellaneous

subjects.

Dr. Fred'k Tuckerman, of Amherst,— 6 vols, miscellane-

ous subjects.

A. 'C. Hammond, Esq., of Warsaw, 111.,— 18 vols. Trans.

111. Hort. Soc.

Publishers, Massachusetts Ploughman for 1886.

It is fitting that in this review of the year a tribute should

be paid to the memory of him whose guiding hand shaped

the course of the college in the first eventful years of its ex-

istence, and whose troubled life came to an end March 9,

1886. To Colonel William S. Clark, more than to any other

one man, the college owes its present state of efficiency.

He was practically its first president, for Judge French

did little more than take the initiatory steps, and President

Chadbourne had hardly assumed the reins of government

when the state of his health compelled his resignation ; and

it was left for Colonel Clark to organize and establish the

new college. How well he succeeded in this may be judged

from the fact that, with slight variations, the course remains

unchanged to this day, and has been the model copied by

sister institutions, both in this country and abroad. For

twelve years he stood at the helm, and maintained his course

despite the opposition he encountered. His nervous energy

and strong will carried him triumphant over every obstacle,

'and it was during his administration that the college reached

its highest point of prosperity. Resolved on having the

best, he quickly gathered about him a corps of instructors

that made the college famous. His own experiments on the

flow of sap and the expansive force exerted by the growing-

cell attracted such wide-spread attention that the State Po-
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mological Society of 'Michigan solicited permission to pub-

lish an edition of several thousand copies of his report for

free distribution ; and Professor Agassiz was led to remark

that, if the college had done nothing else, this alone was

sufficient to compensate the State for all its outlay. His

energy was unbounded, and never flagged. He was always

restlessly planning some new project to interest the public.

At his solicitation, the country meeting of the State Board

of Agriculture met in the town of Amherst. On his invita-

tion, a national exhibition of agricultural implements took

place on the college grounds, attracting farmers from all

parts of the country. With his co-operation, the New Eng-

land Agricultural Society held there a three days' trial of

ploughs. He visited nearly every agricultural society in

the Commonwealth, explaining in detail the plan and scope

of the college ; and it was during his administration that no

less than fifteen of these societies maintained scholarships

at the college. Successful as an executive officer, he was

still more so as a teacher. Bringing to the lecture-room

those stores of information drawn from his own experience

and that personal magnetism which made him so delightful

a companion, he did not fail to stimulate and awaken the

interest of all with whom he was brought in contact. There

was no dragging in his department. He demanded the

same alertness and quickness of his pupils that he expe-

rienced in himself; and the interest, once awakened, was

never allowed to lessen. An enthusiastic lover of nature,

he had the rare gift of awakening the same enthusiasm in

others ; and the work he laid down is taken up by those

who received their first lessons from him. Youthful in his

feelings as any boy, he participated in all the pleasures of

the students, and made them feel that he was one of them.

Yet, amid all this playfulness, he never failed to inculcate

those principles of manhood lying at the foundation of true

citizenship. But his ardent temperament and over-sanguine

nature led him to extremes. He could not brook delay, and

his desire to gather about him a great university made him

lose sight of the necessity of a slow and steady growth.

He could not wait ; and the foundation on which he built

was not broad enough for the edifice with which he would

fain have crowned it.
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I have the honor, in addition to the catalogue and custom-

ary report of the military department, to append papers by

Professors Maynard, Alvord, and Fernald on the following

subjects: "Experiments with New Varieties of Fruits";
" Relations of the Farm to the College"; "On Some In-

jurious and Beneficial Insects."

Respectfully submitted,

By order of the Trustees,

HENRY H. GOODELL, President.

Amherst, January, 1887.
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TREASURER'S REPORT.

Statement of"O. B. HadweNj Treasurer from Jan. i to March 16, iJ

{

Received.

Cash on hand Jan. r, 1886,

Term Bill account,

Botanical account,
Farm account,

Expense account,

Laboratory account,
Salary account,

Library Fund account,

State Scholarship account,

Hills Fund account,
Grinnell Fund account,

Whiting Street Fund account,
Mary Robinson Fund account,
Interest account,

Extra Instruction account,

Insurance account,

Cash paid Frank E. Paige, treasurer, . . .

" " treasurer, by bursar,
" " Library Fund, . .

Oct. 28, 1886, . .

Credit by overcharge,

$26,739.76

$19,409.00
675.27 $263.07

244.57
237.32
12.10

405-95
286.90

807.82

17-47 281.45

3,237.50
3,212.91 —;—
2,500.00

286.36 15.20
10.00

20.00

28.64

86.12 zz
29.00

2,000.00

16,021.47

156.16

3,212.91

20.68

1.65

$26,739.76

Statement of Frank E. Paige, Treasurer from March 16, 1886, to

Jan. 1, 1887.

Cash of O. B. Hadwen, treasurer,

Term Bill account,
Botanical account,

Farm account,
Expense account,
Laboratory account, ....
Salary account,

Trustee Expense account, . .

Library Fund account, . . .

Endowment Fund account, . .

State Scholarship account, . .

Hills Fund account, ....
Grinnell Fund account, . . .

Whiting Street Fund account, .

Mary Robinson Fund account,

Extra Instruction account, . .

Insurance account,

Grading account,

Advertising account, ....
Farm Improvement account,

Interest account,

Cash on hand Jan. I, 1887, . .

$16,198.31

3,077-56
4,166.80

1,638.22

89.11

712.34

4,022.99

13,031-36

7,500.00
33i-i2

30.00
20.00

33-38

493.80
26.96

215.00

25.00

$51,611.95

$1,874.44
4,632.21

3,655-93

4,985.88

319-93
13,128.06

350.00

4,022.99

240.00

40.00

42.00

408.00

13,211.86

566.90

339-46
215.00

3,579-29

$51,611.95
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Cash and Bills Receivable Dec. 31, 1886.

Term Bill account, $616.00

Laboratory account, 207.99

Farm account, . 220.49

Botanical account, 397-92

Cash on hand belonging to General Funds (see Note), . . 319.98

Total, $1,762.38

Note.— The remainder of cash on hand, as shown by former account, belongs to Insurance

account, Hills Fund account, Whiting Street account, and Mary Robinson account.

Bills Payable Dec. 31, 1886.

Expense account, $37745
Farm account, 241.04

Term Bill account, 64.00

Trustee Expense account, 250.9S

Extra Instruction account, 48.00

Salary account, 776.81

Reading-room appropriation, 100.00

Botanical account, 263.92

Total, $2,122.20

Value of Real Estate.

LAND. Cost.

College farm, $37,000.00

Pelham quarry, 500.00

$37,500.00

BUILDINGS. Cost.

Laboratory, $10,360.00

Botanic museum, 5,180.00

Botanic barn, 1,500.00

Durfee plant-house and fixtures, ..... 12,000.00

Small plant-house and fixtures, 800.00

North college, 36,000.00

Boarding-house, 8,000.00

South dormitory, 37,000.00

Graves house and barn, 8,000.00

Farm-house and barn, 4,000.00

Farm barns and sheds, 14,500.00

Stone chapel, 31,000.00

Drill Hall, 6,500.00

President's house, 11,500.00

Four dwelling-houses and shed purchased

with farm, 10,000.00

196,340.00

$233,840.00



22 AGRICULTURAL COLLEGE. [Jan.

Inventory of Personal Property Dec. 31, 1886.

Farm, $8,200.00

Laboratory, .

%
1,414.33

Boarding-house, 400.00

Fire apparatus, 500.00

Library, 5,000.00

Natural History collection, 2,351.12

Botanical department, 9>8°7-75

Mathematical department, 3,287.26

$31,050.46

Summary Statements.

ASSETS.

Total value real estate, per inventory, . . . $233,840.00

Total value personal property, per inventory, 31,050.46

Total cash on hand and bills receivable, per

inventory, 1,762.38

$266,652.84

LIABILITIES.

Bills payable, as per inventory, $2,122.20

2,122.20

Balance, $264,530.64

This is to certify that I have examined the payments of Frank E.

Paige, Treasurer of Massachusetts Agricultural College, and find them

properly entered and accompanied by proper vouchers.

HENRY COLT, Auditor.

Jan. 6, 18S7.
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Funds for Maintenance of College.

Technical Educational Fund, United States grant,

Amount of, $219,000.00

Technical Educational Fund, State grant, . . $141,575.35

These funds are in the hands of State Treasurer. By law, §

of the income is paid to the Treasurer of College, \ to

Institute of Technology. Amount received in 1886, . . $13,031.36

State Scholarship Fund, $10,000. This sum was appropri-

ated by the Legislature, 1886, and is paid in quarterly

instalments to College Treasurer, 10,000.00

Hills Fund of $10,000, in hands of College Treasurer. This

was given by L. M. and H. F. Hills, of Amherst. By the

conditions of the gift, the income is to be used for main-

tenance of a botanic garden. Income, 1886, 617.48

Unexpended balance, Dec. 31, 1886, $845.14.

Grinnell Prize Fund of $1,000, in hands of College Treas-

urer. Gift of gx Governor William Claflin ; was called

Grinnell Fund in honor of George B. Grinnell. The in-

come is appropriated for two prizes to be given for the

best examination in agriculture by graduating class. In-

come, 1886, 40.00

Mary Robinson Fund of $1,000, in hands of College Treas-

urer; given without conditions. Income has been appro-

priated to scholarships to worthy and needy students.

Income, 1886, 62.02

Unexpended balance of income, Dec. 31, 1886, $223.02.

Whiting Street Fund of $1,000. A bequest without condi-

tions. Income, 1886, 40.00

Unexpended balance of income, 1886, $260.

Library Fund, for use of College Library. Amount, $3,822.99.

Deposited in Amherst Savings Bank.

Total income, $23,790.86

To this should be added amount of tuition, room rent, receipts from

sale of Farm and Botanic Garden : amount of same can be learned from

statement of Treasurer; tuition and room rent, under head of Term

Bill.

FRANK E. PAIGE, Treasurer.
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MILITARY DEPARTMENT.

Amherst, Mass., Dec. 17, 1886.

To the President Massachusetts Agricultural College :

Sir,— I have the honor to submit the following report of

the military department for the year ending Dec. 17, 1886:

With the increased number of cadets made by the last

Freshman class, the interest felt in this department is much

greater. The larger the companies can be made, the more

pride the officers seem to take in them ; and for that reason

I have divided the battalion into two companies only, each

company being large enough to make two for battalion drill.

The Senior class is required to do all the drilling, and

during the fall term has been occupied in teaching the

recruit drill to the Freshman class. The work has so far

advanced that the Freshmen are now ready to be assigned

to companies, and take part in company and battalion drill.

The Junior and Sophomore classes have been occupied in

mortar and light battery drill. The mortar drill was inter-

esting from the fact that much of the time was spent in

target practice, which, although not entirely satisfactory in

regard to accuracy, served to explain the principles and

capabilities of the piece. With better ammunition, no

doubt good results could be obtained.

The work in the Drill Hall begins about the first of the

winter term, and consists of bayonet and sabre exercises,

parades, reviews, guard-mount, and out-post duty, and such

other exercises as will give the cadet an insight into the

duties of officers and soldiers in service. "

While the corps was in Boston attending the Bay State

Fair, the Senior class made a visit to Forts Warren and In-

dependence, in the harbor. A thorough inspection was

made of Fort Independence, both as to its construction and
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armament. The drill of the large sea-coast pieces was ex-

plained, and the ammunition examined, as well as all the

implements and material used in a large work.

Through the courtesy of the Depot Quartermaster, Major

Robinson, the steamer was detained at Fort Warren until

the class had made a short visit to this most interesting

work.

Oct. 24, 1886, Colonel Roger Jones, of the Inspector-

General department, U.S.A., visited the college for the

purpose of making an inspection of the military department.

No parade or military exercises could be shown him, as the

visit was made on Saturday ; but the buildings, armory, and

recitation rooms were examined, and the inspection of the

battalion will take place next June, at which time Colonel

Jones informs me he will again visit the college.

This inspection is made in conformity with an order from

the War Department, so that the authorities at Washington

may understand the work done by regular officers stationed

at colleges.

The order issued in this department compelling cadets to

make good all absences from military duties has had a most

beneficial effect. I have had occasion to order but two extra

drills since that time, and I find that cadets now are never

absent without urgent reason. When all are present, the

drill can be made much more satisfactory, and more interest

is felt by all concerned.

During the fall term, a fire brigade was formed, and de-

tailed instructions issued in orders for the government of

the cadets in case of fire. Fire plugs have been placed at

convenient points, and one or two streams of water can be

turned upon any building in a very short time. Drills of the

fire brigade will take place frequently, until all are familiar

with these duties.

In this connection, I would recommend that fire ladders

and buckets be supplied, as well as hand grenades and fire

extinguishers. A new target butt has been built near the

site of the old one, which greatly facilitates the work of

target practice. Ammunition in sufficient quantity is always

on hand, and practice takes place regularly on Saturdays.

The weekly inspection of rooms has continued through the

year, and with beneficial results, the rooms presenting an
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appearance of order and comfort, showing that the cadets

have aquired those habits of neatness so necessary, not only

in military, but in business life.

The sabre belts on hand, the property of the State of

Massachusetts, are worn out and unfit for use. The Ad-

jutant-General of the State was addressed on the subject, but

was unable to furnish new material. He recommended that

application be made to the Legislature for an appropriation

of one hundred and fifty dollars, to be expended for the

purpose.

In regard to the Drill Hall, I can only repeat my sugges-

tions of last year. There are a number of cadets now in

college that are unable physically to undergo any great

amount of fatigue, and have been excused by proper medical

authority from taking part in the drills during the winter

months. If the Drill Hall was ceiled and properly heated,

a gymnasium would be added that would give all the cadets

a comfortable and proper place for athletic exercises.

THEORETICAL AND PRACTICAL COURSE OF
INSTRUCTION.

THEORY.

Winter term, Freshman year. One hour per week for the

term. Recitations in Upton's Infantry Tactics. School of

the Soldier. School of the Company. Skirmish Drill.

Winter term, Sophomore year. One hour per week, half

the term. Recitations in U. S. Artillery Tactics. School

of the Soldier. Sabre Exercise. Manual of the Piece.

Senior class. One hour per week, fall, winter, and spring

terms. Recitation in Field Fortifications. Organization of

Armies and Ceremonies.

PRACTICE.

All students (unless physically disqualified and furnished

with a surgeon's certificate to that effect) will be required

to attend all military duties and exercises, those pursuing

a special or partial course not being exempt as long as they

remain at the college.

As soon as possible after entering the college, students

will be required to provide themselves with a full uniform,
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comprising coat, blouse, trousers, cap, white gloves, etc.,

costing about thirty dollars. All students are required to

conduct themselves in a quiet, orderly, and soldierly manner.

Obedience to superior officers and orders must be prompt
and willing at all times.

To insure a proper sanitary condition of the college build-

ings, each Saturday the Commandant makes a thorough

inspection of all rooms and buildings. During this time, the

students, in full uniform, are required to be in their rooms,

for the proper police of which they are held strictly

accountable. ' At the beginning of each term, issues of

such equipments as they require will be made to the stu-

dents. Receipts will be taken for each article issued, and
cadets will be held responsible for any loss or injury to said

articles.

For practical instruction, the following public property is

in the hands of the college authorities :
—

One platoon Napoleons (light twelve).

Seventy-five sabres and belts.

One hundred breech-loading rifles, calibre forty-five.

Several accurate target rifles.

Two eight-inch siege mortars, with complete equipments.

For practice firing, the United States furnishes blank

cartridges for all guns, and ball cartridges for rifle practice.

Drills, amounting to about four each week, are as

follows :
—

Infantry : school of the soldier, company and battalion

;

manual of arms ; sabre and bayonet exercise ; skirmish drill

;

target practice and ceremonies.

For instruction in infantry tactics, the cadets are organized

into a battalion of two or more companies under the Com-
mandant. The commissioned officers of the corps are

selected from those cadets of the Senior class who show the

greatest aptitude for military duty and ability to impart this

knowledge to others. All Seniors in turn are placed in

command of the companies and battalions, and are liable to

be called upon at any time to perform field and staff duties.

Commissioned Staff.

J. M. Marsh, First Lieutenant and Adjutant.

H. N. W. Rideout, First Lieutenant and Quartermaster.
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No7i-commissioned Staff.

B. L. Shimer, Sergeant Major.

E. H. Dickinson, Quartermaster Sergeant.

A Company.

E. W. Barrett, Captain.

J. C. Osterhout, First Lieutenant.

C. L. Marshall, Second Lieutenant.

G. W. Cutler, First Sergeant.

A. I. Hayward, Second Sergeant.

F. F. Noyes, Corporal.

B Company.

T. F. B. Meehan, Captain.

A. L. De Almeida, First Lieutenant.

E. F. Richardson, Second Lieutenant.

G. E. Newman, First Sergeant.

F. H. Foster, Second Sergeant.

S. H. Field, Corporal.

Very respectfully, your obedient servant,

GEO. E. SAGE,
First Lietitenant, $th Artillery.
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HORTICULTURAL DEPARTMENT.

Results of Experiments with New Varieties of

Fruits.

For several years past, much attention has been given to

the production of new varieties of fruits in all parts of the

country. This may be in a measure accounted for by the

fact that none of the standard varieties of any kind of fruits

combine all the desirable qualities. Until within a few

years, dependence was placed largely upon the discovery of

chance seedlings ; and with the larger fruits much is to be

hoped from these local discoveries. The results would un-

doubtedly be more within our control could we but wait to

test the varieties grown from carefully selected seed or those

resulting from the careful hybridization of our best varieties.

Progress would also be greater, but we Americans are too

much in a hurry— are living too fast— to wait and watch

so long for such apparently small results ; and for this reason

few varieties of either pears or apples superior to the older,

standard kinds have been added to the list for many years.

With the smaller fruits, or those requiring only from two

to five, years to produce fruit, the number of varieties of

promise or of real merit has been, with many kinds, quite

large.

Many of our nurserymen, in their efforts to obtain and

propagate for dissemination these new varieties, prove a

blessing to the community when they send out a really good

thing ; but, as is more often the case,— and even the best

judges frequently make mistakes,— the result from sending

out varieties that prove worthless is ten or even hundreds

of times greater loss in time, money, and disappointed hope.

Having obtained many of the new varieties as soon as

they were given to the public, and made comparative tests,
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we give our conclusions in regard to them, based in most

cases upon a trial up to fruiting, but in« some more or less

modified by the results of the same variety in other locali-

ties. Our experiments, in many cases, only extend over a

few years ; and it must be borne in mind that many con-

ditions— such as proper or improper soil (which can only

be determined after many years' trial), the peculiarities of

the seasons during the term of trial, etc.— must affect the

results materially. We think it is safe to say that, under

ordinary circumstances, the value of a new variety of apples

cannot be determined in less than twenty years ; the pear

and cherry, not less than fifteen years ; the peach, plum, and

quince, not less than ten years ; the grape, blackberry, and

currant, not less than eight years ; and the strawberry, not

less than five years.

Varieties largely advertised and of unusual promise some-

times become well known in less time.

The Apple.

We have yet to learn of a variety that we feel satisfied

will take the place of the old standard market and home

sorts for New England. We mention a few which have

desirable qualities, and in some localities and upon a more

extended trial may prove valuable.

Yellow Transparent.— Nearly all reports agree that this

apple, of Russian origin, is earlier, df larger size and better

quality, than the Early Harvest. In vigor of growth of tree,

we find it satisfactory ; but it has as yet borne no fruit on

the college grounds.

Alexander.— This variety, also of Russian origin, is almost

everywhere gaining favor, on account of its large size, good

quality, and productiveness. It ripens a little later than the

Gravenstein, but is hardly equal to it in quality.

Haas or Fall Queen.— A variety originating near St.

Louis, Mo., of brilliant color, large size, very productive,

and of fair quality. The tree is upright, of very vigorous

growth, coming into bearing quite young, and when well

known will probably be a very salable variety.

Red Rtisset.— This, although not a new variety, is attract-

ing considerable attention as a late-keeping winter fruit.

The tree is vigorous and upright like the Baldwin, produc-
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tive of fruit of medium to large size, resembling the Baldwin

in form and color, but more or less covered with patches of

russet. In quality it is better than the Roxbury Russet,

but, like that variety, is liable to wilt if kept in a dry cellar.

Its long-keeping qualities, and being a more showy fruit than

the latter, make it a very promising variety.

The value of a variety of fruit of any kind depends upon

its beauty and the appreciation it meets with the public, and

the real value of this variety for market purposes is yet to

be determined.

Pcwaukee.— This variety has developed no qualities which

will entitle it to a place in advance of the older varieties,

ripening at the same time.

Many other varieties are being tested, but none have

been grown long enough for us to determine their value.

Pears.

Less progress, perhaps, has been made with the pear than

the apple, as with the latter fruit a good very early or a

good late-keeping winter pear is still what the fruit-grower

is looking for.

Among the varieties that have been tested are the Presi-

dent Clark, Francis Dana, Student, and Crumbs of Comfort.

Seedlings raised by the late Francis Dana, Esq., were sent

to us for testing by Col. Eliphalet Stone, of Dedham, Mass.

While all of them have some good qualities, none combine

enough of the good, and have too few superior qualities to

recommend them.

Lawson.— It is claimed for this variety that it is " the

largest early pear and the handsomest of all pears," but no

claim is made of superior quality by the introducers.

It has been planted in the college experimental plats

beside a variety received many years ago from Kentucky,

under the name of Early Harvest. In habit of growth,

color of shoots and foliage, no difference can be distin-

guished ; and if the fruit proves of no better quality than

the Early Harvest (which may prove only the old French

variety Jargonelle), its planting will only result in loss, for

in quality it is one of the poorest.

Dana's Hovey.— As a winter pear of fine quality we find

nothing better. Its small size, however, is a great objection.
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Frederick Clapp.— This is a variety of good quality and

of some promise, but its time of ripening will prevent its

becoming a very profitable variety.

Japanese or Oriental Pears.— These and their hybrids,

—

namely, Keiffer, Leconte, etc.,— so far as they have been

tested, have proved of little value in New England. Their

vigor of growth and large healthy foliage may be an improv-

ing element in hybridizing with our best native kinds.

Peaches.

The crops of this fruit in the past few years have been so

irregular in this section of the country that but little head-

way has been made in testing new varieties.

Of the twenty or more new varieties tested, we feel satis-

fied that there are a few that will prove valuable.

As to hardiness, our experience goes to show that the

white-fleshed varieties are more hardy than those with yellow

flesh, and possess a richer flavor ; but, as most of them are

clingstones, they are not so desirable for canning purposes.

The Alexander, Amsden, Waterloo, and Early Canada are

too nearly alike to be classed as distinct varieties. They

are hardy, productive, early, of good quality, and profitable

when well grown. Mountain Rose is of good quality, of

larger size, a little later and productive. Wager and Pratt,

both claimed to be certain to reproduce true from seed, have

made good growth of well-ripened wood, but have produced

no fruit.

Of the yellow-fleshed varieties nothing has proved better

than the Early and Late Crawford.

Experiments.

The great difficulty in growing peaches in New England

has been the destruction of the buds by our cold winters.

We have found no difficulty in keeping most of the trees

of our orchards in a healthy condition, although some have

died from winter killing, and a few, perhaps, from the dis-

ease known as the yellows ; but we have restored trees that

were badly diseased to perfect health, and continue to plant

trees in the places where old ones have died out.

To prevent the destruction of the buds by the cold, we
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have instituted a series of experiments, an outline of which

we will here give, in the hope that it may stimulate others

to investigation in the same direction.

First. Loosening the soil about the roots on one side,

laying the tree flat on the ground, holding it in place

with soil, and carefully protecting the loosened roots with a

bank of soil and the tops with pine boughs, corn-stover, etc.

This can be easily accomplished at small expense ; and, by

carefully packing the soil with some good compost about

the roots, the following spring little injury will result to the

growth of the tree.

Second. Drawing the top branches together and tying

them closely. With young trees not over five or six inches

in diameter, this was easily accomplished. With larger trees,

two or three branches near together were tied up. Some of

these were afterward covered with mats, others had pine

boughs tied in among the branches, and some were tied up

before the leaves had dropped, so that the leaves served as

a protection.

Third. Having noticed that the buds and branches after

having been injured by cold lost much of the waxy or glossy

covering they had while uninjured, it was suggested that

something might be applied to protect them or prevent the

removal of this material, if that had any protecting or pre-

serving quality. To this end, some trees were syringed at

intervals of a week or. ten days with lime wash, lime wash

and paste, a solution of flour paste and a solution of glue.

To some of these trees plaster was applied after the glue or

paste solutions, and to others fine sawdust before the solu-

tions became dry on the branches, so that it adhered firmly

to them, and especially to the bud clusters.

The above experiments have been made at intervals of

from one to two weeks since November 15.

What will be the results no one can predict, but, if these

methods fail, we shall try yet others ; and, as the spirit of

progress is inherent in the American fruit-grower, we feel

confident that sooner or later a cheap and easily applied

remedy will be discovered to save our peach crop from de-

struction by cold.
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The Plum.

As with the peach, the limited cultivation and the un-

certainty of fruiting make it difficult to determine what

are the most desirable and profitable varieties of the plum.

Consulting the markets, we find that the very early and the

very late varieties are more profitable than those that ripen

in mid-season.

We find of the varieties that have fruited abundantly the

most desirable kinds for market are the Bradshatu, Wash-

ington, Yellow Egg, and Coes Golden, and perhaps also the

Victoria or Sharpe s Emperor.

For home use we would add Imperial Gage and Green Gage.

We find no difficulty in preventing injury to the fruit by

the plum curculio by jarring the trees three or four times

per week early in the morning ; but a simpler and cheaper

method is to plant the trees in the poultry yard.

Seedlings of the Wild Goose plum have not proved of

much value in New England.

The Japanese plums, which are of large size and fine qual-

ity, are of great promise, and, if they prove hardy and free

from disease, will be a great addition to our list of fruits.

Apricots.

This delicious fruit has been so uncertain in New England

in the past that, except under the most favorable conditions,

few attempts are now made to cultivate it.

The recent introduction of Russian varieties, on account

of their greater hardiness, may enable us to cultivate it with

success. The best varieties, according to Prof. J. L. Budd
and Mr. Charles Gibbs, are the Alexis, Alexander, J. L.

Bndd, and Nicholas.

Quinces.

Notwithstanding the persistent advertising of new varie-

ties by parties interested in their sale, we are unable to see

much improvement over the old standard Orange Quince.

The Champion, the Rea, and probably the Meech are later

in ripening than the Orange, do not color up as fully, nor

are they of any better quality than the latter when well

grown. The trees may begin bearing a little younger,

which is perhaps a slight advantage.
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Grapes.

Of the many new varieties of grapes, two white kinds

stand out very prominently for public favor,— the Niagara

and Empire State.

The first, while only of medium quality, is vigorous, hardy,

and wonderfully productive. Its principal fault is its late

ripening, not being any earlier than the Concord. The
Empire State ripens a little before the Concord, and from its

origin— i.e., the Clinton and Hartford Prolific— it is hoped

that it may also prove to be a late-keeping variety.

The place that a white grape will take in our markets is

a little uncertain. The indications now are either a black

grape with an abundance of bloom, a red or pink grape with

little bloom, or a white grape will meet with more favor,

other qualities being equal, than those of less distinct color.

Upon some forty other new varieties tested we do not

wish to pass judgment until another season's trial.

Blackberries.

Of the perfectly hardy kinds (if any can be said to always

withstand our severe winters), the Snyder, WacJiusett, and

the Agawam have borne good crops for several years. Of

these the Agawam is the earliest and of the best quality,

while it is firm enough for ordinary shipping. We would

give it the first place among the thoroughly tested varieties.

The Wilson Junior, Early Harvest, and Early Cluster have

proved tender, and can only be successfully grown by pro-

tecting during the winter.

Black-cap Raspberries.

As grown in our experimental plots, the Souhegan,

Doolittle, and Tyler are very nearly alike in time of ripening,

quality, and productiveness. The Centennial, although a

little later than the above, is very vigorous, producing abun-

dant crops of large shining blackberries of fine quality. The

Springfield is not very unlike the old Davison TJiornless,

but is more vigorous, and is very early and productive and

of good quality ; a good variety for those who are sensitive

to the slight scratches necessary in gathering other kinds.

The Carmen was sent to us when first introduced, but the
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plants were in so poor condition that only one out of the six

lived : we are therefore unable, to make a satisfactory report

upon its merits. Shaffer s Colossal is indeed colossal in

vigor of plant, size of fruit, and productiveness. In quality,

it is very much like the red raspberries ; but it is feared

that its color, a reddish purple, will prevent its ready sale.

Red Raspberries.

Much advance seems to have been made in the new varie-

ties. The Marlboro, on account of its large size, earliness,

vigor, and productiveness, promises to be a valuable market

variety, although its quality is much inferior to the Cuthbert.

The Hansel is early, productive, of medium size and good

quality ; but the plant is rather weak in growth and has

developed, the past season, a tendency to mildew badly.

The Rancocas is similar to the latter in size, quality, and

time of ripening, but is of stronger growth, and has been

thus far entirely free from mildew. Both produce a large

number of suckers, while the Marlboro produces compara-

tively few.

Currants.

As grown in our fields, the new varieties have not shown

the superior vigor and productiveness claimed for them by

the originators. It is generally the case that a new variety,

purchased at a high price, is given the best possible place in

the garden and receives the best of care ; while the old

varieties, with which it is to be compared, are still allowed

to remain in the usual grass-bound row, with no extra care.

Under these circumstances, it is no wonder that the "pet

"

shows wonderful improvements over the older sorts. While

there is room for advance in the qualities and productive-

ness of this fruit, we know that great improvements can be

made by good cultivation of the older varieties, without the

expense of purchasing high-priced new kinds.

The Strawberry.

The very early berry of large size, good quality, vigorous

growth, and good shipping qualities has not been as yet

found, unless it may be among the many candidates of 1886.

We are inclined to think that the May King will take the
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place of the Crescent as a general market fruit. It is as

early, of better quality and fair size, and nearly or quite as

productive.

The Jewell and Belmont need another year's trial, at least,

to establish their merits for general cultivation.

The former, while vigorous in growth of foliage, produces

but few runners ; an advantage, perhaps, when grown in hills

or stools, but a serious objection for the ordinary method of

matted rows.

Early varieties have generally proved the most profitable
;

and there has developed in most of our markets a demand
for very large berries of good quality, while small berries

hardly pay the cost of picking.

S. T. MAYNARD.
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RELATIONS OF THE FARM TO THE COLLEGE,
AND ITS AGRICULTURAL DEPARTMENT.

Object lessons have become one of the leading features

of successful methods in modern education. In almost every

department of instruction, appliances and apparatus are

deemed essential, often requiring large expenditures ; and

the progressive spirit of an institution of learning is largely

indicated by the completeness of its equipment in aid of

class-room work.

In any school of agriculture, where theory and practice

must go hand-in-hand, it is evident that the matter of pro-

viding facilities for teaching, with objects for illustration

and instruction, is of the very first importance.

The Agricultural College, like other colleges, arranges its

work of instruction in distinct divisions, and has especially

prominent its several departments of technical science. All

admit the need of having these properly equipped with aids

to teaching ; and, by common consent, they are supplied,

by liberal outlay, with cabinets and collections, maps and

models, instruments and apparatus, besides special books

of reference.

"Without excluding other scientific and classical studies,'"

the Agricultural College has, for its main object and special

purpose, to provide a comprehensive and practical education,

which shall be a proper training and preparation for the

business of farming. It is a technical school of agriculture.

It is no undue discrimination, therefore, to regard its depart-

ment of agriculture as its central feature. This should be

the focus for all the work of the various scientific depart-

ments. Here must be taught the practice of the art and

the application of the sciences. Hence, pre-eminently, the

agricultural department of the college should be liberally

maintained and completely equipped for object-teaching.
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First, in the means of instruction for the agricultural de-

partment, is the college farm, with its lands and buildings,

its stock and tools, its crop and daily operations throughout

the farming year. And, second, such collections of speci-

men implements, soils, manures, and farm products, with

models, illustrations, and charts, as can be provided by peri-

odic allowances of money and the work of diligent teachers.

The relation of the farm to the college is thus clearly indi-

cated. Its primary function and its only use, if necessary,

is to serve as the laboratory and demonstratory material for

the instructor, to be managed— or mismanaged— as may

best suit the purpose of example and illustration. The col-

lege farm should therefore be under the immediate control

of the Professor of Agriculture, and conducted to assist and

supplement the work of the class-room, as absolutely as the

plant-house and herbarium by the Professor of Botany.

The one thing above all others which should not be re-

quired of the college farm is to be "self-supporting," or

conducted for the purpose of yielding an annual profit. The

chemical department has its expensive laboratory and fittings,

requiring a large current outlay for supplies ; the physical

lecture-room has costly apparatus; the departments of nat-

ural history and botany have their museums, collections, and

appliances; and hundreds or thousands of dollars may well

be invested in high-priced manikins and plastic models of

domestic animals and plants. But whoever heard of a de-

mand upon the laboratories of a college to heat and light the

premises, of requiring the telegraph and telephone apparatus

to yield a handsome dividend, or of expecting the Auzoux

models to give milk and bear fruit? Yet this would be just

as logical as insisting that the farm must show an annual

profit.

This theory of the main duty and purpose of the college

farm by no means involves wasteful methods to any extent,

or extravagant expenditure. Undoubtedly, it should, as a

whole, be an example of good husbandry and progressive

farming. It is well to conduct some one or more divisions

of the farm with distinct and accurate accounts, like a dairy

herd, or a flock of sheep, a field crop, an orchard, or nursery,,

so as to demonstrate the profit of farming as a business,

when well managed. On the contrary, the different kinds
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of live stock kept may properly include animals which daily

demonstrate that they are unprofitable: the very fact of the

variety maintained will tend to pecuniary loss, while the

most undesirable stock may be of highest value by the les-

sons it can teach. The variety of crops and the methods of

cultivation may well include some known to be unproduc-

tive: negative results are often the most striking and in-

structive. But where a college farm, in all its parts, shows

a yearly profit, it may safely be regarded as failing to prop-

erly perform its function as an accessory to the educational

facilities of the institution.

The word "agriculture" has been used above in its

broadest sense, including horticulture. Where, as in Massa-

chusetts, forestry, flowers, fruits, and market-gardening have

been assigned to a separate department, wisely and well, the

same principles will apply to the horticulture of the college

as to its agriculture. This division existing at Amherst, it

is only proper for me to refer, in detail, to the college de-

partment of agriculture, as thus limited.

The entire area of the college estate is three hundred and

eighty-three acres. Of this, forty-eight acres have been

leased to the Experiment Station, and ninety acres, all east

of the main highway, are set apart for the horticultural de-

partment and for forest growth. The college buildings,

with lawns, drives, parade-ground, and ravine, occupy twenty-

five acres. There remain two hundred and twenty acres for

the farm proper. Of this, forty acres are in wood, which it

will be undesirable to clear at present, and five acres are

occupied by buildings, roads, and yards. The available land

for farming operations is thus reduced to one hundred and

seventy-five acres. Just about half of this is now in grass,

a large part of it being seeded during the past year. The
remaining ninety acres, which has been known as the West

swamp lot, and used as an undivided pasture, is the land on

which a system of draining and improvement has been in-

augurated ; and it may now be considered in three nearly

equal portions. One has been drained, ploughed, fenced, and

will be cultivated in corn and other crops during the season

of 1887; another has been cleared, ploughed, and seeded

as improved pasture ; and the third, although cleared of

bushes and stumps, is still rough, natural pasturage. The
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improvements begun contemplate the gradual reclaiming of

nearly all of this western section of the farm, bringing it

into arable condition, and dividing it into suitable fields for

tillage and pasture. This will make it possible to leave the

small lots around the college buildings permanently in grass,

to which they are best adapted, cultivating them only at

long intervals, when they may need reseeding.

If the theory above presented, as to the relations of the

farm to the college, is correct, the general management of

the farm can be easily made to conform thereto. The pres-

ent condition of the fields is suited to this purpose. There

is a fair variety of soil,— light and heavy, dry and wet, old

sod and new grass, tillage on old and newly reclaimed lands,

and fields in several stages of improvement,— as already de-

scribed. The system adopted will provide this diversity of.

condition and treatment for some years to come. It will

also tend to a gradual improvement in the condition, produc-

tion, and value of the entire area.

For purposes of instruction, a greater variety of field crops

should be grown than has been done in late years. Al-

though they may not all be profitable, there should be the

small grains adapted to this climate,— potatoes, roots, and

different fodder crops,— all sufficient in area to serve as

illustrations of the nature and growth of the plants them-

selves and the operations necessary to their cultivation.

Special crops, like broom-corn, tobacco, beans, and hops, are

usually to be found near enough to the college to be seen

by the classes during the growing season.

The recent additions and repairs at the farm buildings

will do much towards putting them in a condition more
creditable to the State and better adapted to efficient and

economical management. But the funds available will by

no means accomplish all that ought to be done. It should

be remembered that the main farm buildings were erected

in 1869, and the sheds two years later ; and very little has

since been expended upon them for repairs. As ordinary

matters of prudence, the barn should be reshingled the

present year and all the buildings should be repainted.

Several detached buildings, on different parts of the farm,

which were formerly available for stabling and storage, have

been assigned to the horticultural department and Experi-
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ment Station. This fact, and the natural growth of the farm

operations, equipment, and products, combine to render the

capacity of the sheds, built fifteen years ago, quite insuffi-

cient for present purposes. A number of the better farm

implements have to be housed in the basement of one of the

college buildings, an inappropriate and very inconvenient

makeshift. To furnish needed accommodations, the sheds

adjoining the barn should be entirely rearranged and re-

paired, including the building of a new horse stable. Power

should be furnished for cutting and grinding, and better

provisions made for heating water and warming a few apart-

ments in the sheds. Whether ensilage-feeding is in general

economical and beneficial or not, there should be one or

more good silos connected with the barn to fully illustrate

the system and test its merits. The need of these improve-

ments is manifest ; and their cost, thoroughly done, will be

more than can probably be taken for this purpose from the

regular income of the institution.

The present equipment of the farm, in tools and machin-

ery, does not properly illustrate the great advance made in

farm mechanics during recent years ; but it is hoped that

enterprising manufacturers and agents will recognize the

advantage of having their new and improved implements

put to a practical test, and kept permanently on exhibition

at the college. Contributions of this kind, already begun,

will prove at once a benefit to the college and a cheap and

effective means of advertising for the makers and donors.

This department should be made so complete that no stu-

dent should be able to find in New England, at the time he

graduates, any farm implement or machine of real value with

the practical working of which he is unfamiliar, unless it be

something of very recent origin.

The addition to the live stock of the farm, by recent gifts

and by purchases made or in progress, will bring this impor-

tant division into excellent condition for study, and leave

little to be desired beyond the steady improvement which

should result from careful management, judicious breeding,,

and the occasional infusion of fresh blood.

In the work of instruction in the agricultural department,.

it is the desire and intention of the officer in charge to con-

stantly use the college farm, its soil, buildings, implements.



I887-] PUBLIC DOCUMENT— No. 31. 43

stock, crops, and operations for the purposes of observation,

illustration, and practical demonstration. The students will

be advised, from the time they enter college, to become

familiar with the farm and everything connected with it, and

to interest themselves in its current affairs. As far as prac-

ticable, every one will be led to assume the relation of ad-

viser and assistant in its management, and, first in one line

of work and then in another, to follow out all the details,

with a full discussion of the whys and wherefores. The
principles of business, as applied to farming, will be kept

constantly in view. It is proposed to make, every autumn

after the crops have been harvested, a complete inventory

and appraisement of the college farm property. This will

be done by the students ; and then, by classes, all will be

required to follow the expenditures and receipts through the

ensuing year or more, with a complete journal of the farm-

ing operations and all matters which should be recorded.

The practical lessons will not be impaired by the fact of

things frequently done or left undone, because of the special

purposes of this farm, the reasons for the same being fully

explained..

During the past term, a new corn-crib was built. The
students assisted in preparing the plans, estimating the stor-

age capacity, making the bill of timber, procuring the mate-

rials, supervising the construction, and determining the cost.

New animals in the various classes of pure-bred live stock

will have to be entered in the appropriate herd-books and

registers the present winter. This work will be divided

among the students, who, under proper supervision, will be

required to tabulate the pedigree, conduct the correspond-

ence, perfect the papers, and secure the registration in every

case. The work of each will be reported and explained to

the rest of his class, and be subject to their inquiry and

criticism. In the course of the coming season, another

section of land will be thoroughly drained. Students will

be expected to make the surveys, locate the drains, map the

work, and assist in opening the ditches and laying the tiles.

The foregoing are merely examples of the way in which

the farm can be practically used for supplementing the work

of the lecture-room. This cannot be done unless the prop-

erty is completely equipped in all its departments, liberally
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maintained, and conducted with much greater diversity of

operations than is consistent with farm economy in these

days of division of labor and specialties in nearly every in-

dustrial pursuit.

At this industrial institution, however, Massachusetts

does not attempt to pursue the business of farming for direct

and immediate profit. That is not the purpose of the col-

lege in whole or in part, or of the State in maintaining it.

It is rather to liberally provide here the facilities for thor-

oughly and broadly training some of her sons to apply, in

active life, those principles which underlie progressive and

profitable farming.

HENRY E. ALVORD.

ZOOLOGICAL DEPARTMENT.

Since my connection with the college, numerous requests

have been made for information about
t
the habits of some of

our injurious insects, and the best means of checking their

ravages. In order to give the information as wide a circula-

tion in the State as possible, I have prepared the following

account of some of those to which my attention has been

most frequently called.

THE ASPARAGUS BEETLE.

Crioceris Asparagi, Linn.

This insect, which has been known in Europe for more

than a hundred years, first made its appearance in this

country in the vicinity of New
York in 1858, and in a very

short time spread to the aspara-

gus fields of Long Island, where

it was estimated to have caused

a loss of $50,000 in one county

in a single year. It has now
distributed itself very generally

through New Jersey, portions

of New York, Connecticut, and

Massachusetts, and in time will undoubtedly spread over

the entire country wherever asparagus is raised.

Fig. i.— The Asparagus Beetle with
its eggs and larvae of the natural size ;

also, the eggs and larvae enlarged.
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These beetles hibernate, in the mature state, in sheltered

places, under the bark of trees, in crevices of fence rails,

under the clapboards of buildings, or in any place where

they can find protection. As soon as the first shoots of

asparagus appear in spring, the beetles awake from their

winter sleep, and commence to feed on the tender tips of

the plants. The sexes soon pair, and the females deposit

their eggs at first on the surface of the shoots; but, after

the plants are grown, they deposit them on the leaves near

the end of the delicate branches.

The eggs (Fig. 1) are oval in outline, about one-sixteenth

of an inch long, nearly black in color, and attached to the

plant by one end ; and they are usually in rows of from two

to seven. In from seven to ten days, the eggs hatch, and

the larvae feed and reach their growth in from ten to four-

teen days, when they are about one-fourth of an inch long,

of a dull ash gray color, with the head and legs black and

shining, and there are two black spots on the upper side of

the segment following the head. When fully grown, they

descend to the ground, where they spin their slight cocoons

under the leaves or other rubbish, and transform to pupae,

in which stage they remain about ten days, when the perfect

beetles emerge ; and, after pairing, the females lay their

eggs for a second generation. The round of life is so short

that there is time for two, if not three, generations each year.

The perfect beetle is one-fourth of an inch long. The head,

antennae, legs, and under side of the body are of a greenish

black color ; the prothorax, reddish, with a dark spot on

each side of the middle ; and the wing-covers are bluish

black, broadly edged with reddish yellow, with three lemon

yellow spots on each,— one on the base, the second a little

before the middle, and the third beyond the middle. The
second and third spots are nearly square, with one side

touching the yellow edge of the wing-cover.

The remedies suggested by European entomologists, where

this insect has been known so many years, are to pick them

off by hand, or shake them off into a pan of water, when
they may be killed by crushing them or by putting them

into boiling water. This method can be useful only where

small quantities of asparagus are raised. Dr. Fitch, who
investigated their habits in 1863, recommended that fowls
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be turned into the asparagus field and allowed to range over

it, that they might destroy these insects of which they are

so fond. Mr. A. S. Fuller states in the " American En-

tomologist " that for sixteen years he used freshly slaked

lime, dusting it over the plants in the morning while the

dew was on ; and this application was so effectual in keep-

ing the asparagus beetle in check that about one application

every alternate season was sufficient. Many gardeners are

in the habit of cutting down all the young seedlings in the

spring when the beetles are emerging from their winter

quarters, thus forcing them to lay their eggs only on the

new shoots. As these are cut for market nearly every day,

the eggs do not have time to hatch, and therefore no second

generation will appear, except a few that may feed on stray

plants outside of the field in waste places ; and these should

always be destroyed. It has been recommended to cut down

all the seed stems as soon as the asparagus season is over,

and to repeat the process once or twice during the season.

Mr. H. H. Sargent states in the "Gardener's Monthly"

that the earliest, largest, and best asparagus in his neighbor-

hood was grown by this method of treatment, and that it

had been continued for five successive years.

THE BUFFALO CARPET BEETLE.

Anthrenus scrophularice, Linn.

This insect has been doing much damage in some parts of

the State, and frequent inquiries have been made concerning

its history and habits, as well as the best means of holding-

it in check. It was first described by Linnaeus in 1758, in

the tenth edition of his " Systema Naturae "
; and he gave it

the above specific name because the insect was known to

feed in Europe on the blossoms of plants belonging to the

genus Scrophularia. Noerdlinger, in his "Die Kleinen

Feinde der Landwirthschaft," published in 1855, calls it the

Common Flower Beetle, and says it is especially common
on fruit trees and roses, and also that it is common in

houses, where it is destructive to furs, clothes, animal col-

lections, and even leather and dried plants. Herbst, in his

work on the beetles, published in 1779, says: "This beetle

is everywhere common in rooms, on buds, and especially
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common on tulips. It destroys collections of insects and

plants. The larvae live in houses and destroy all kinds of

collections of natural objects, as clothes, furs, leather, and

victuals."

Although, as shown above, this insect has been known in

Europe for more than a hundred years, it was not reported

in this country until 1850, when Dr. LeConte found a vari-

ety of it on flowers in California. Dr. LeConte suggested

that it might have been imported into California from South-

ern Europe during the Spanish occupation of that country.

Prof. Lintner says the name "buffalo bug" was given to it

on the Pacific coast, probably because of the fancied resem-

blance of the larva to the buffalo.

In the Eastern States, they are reported to have been first

discovered in 1872 in Buffalo, N.Y., and very soon after in

Massachusetts. Dr. Hagen learned upon inquiry that many
of the infested carpets in and around Boston came from one

large carpet store in that city ; and it is, therefore, very

probable that they were brought from Europe in imported

carpets. It has often been stated that they were first intro-

duced in 1876, in carpets brought from Europe to the Cen-

tennial Exposition in Philadelphia ; but this is a mistake.

It has frequently been reported that this insect does not

-confine itself to woollen fabrics, but also attacks cotton and

silk. This, I think, must be a mistake ; for those which I

have been breeding during the past year have refused to eat

cotton or silk, and, when supplied with mixed goods, they

ate out the fibres of wool, leaving the cotton and silk intact.

Others have had similar experience with them. This part

of the subject, however, should receive further investigation.

Figure 2 represents the several stages of this carpet

beetle, very much enlarged, the hair lines at the side indi-

cating the .true length. The mature larva represented at a

is nearly one-fourth of an inch long, and clothed with coarse

brown hairs, which are arranged somewhat in tufts on the

head and along the side ; while at the posterior end they

are extended into a tail-like appendage. In September and

October, the larva transforms into a pupa, c, which, however,

is retained within the skin of the larva till the transforma-

tions are completed, and the perfect beetle emerges through

a rent along the middle of the back, as shown at b. The
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perfect beetle, d, is ovate and moderately convex. The head

is black, with a few orange-red scales around the eyes and

above the mouth. The antennae are black, eleven-jointed,

terminated by a broadly oval three-jointed club, which is as

long as all the preceding joints united. The thorax is black,

with the sides and base more or less covered with orange

scales. The wing-covers are black ; but the suture is broadly

red, with three equidistant, lateral projections of the same
color, the first two of which join sinuous, white, imperfectly

defined bands. The posterior is obscurely connected with

a red spot at the end of the wing-cover, and there is usually

a small white spot at the base. The under side of the body

Fig. 2.— The Buffalo Carpet Beetle.

is black, more or less covered with red and white scales.

Length, from one-seventh to one-eleventh of an inch. The
colors are subject to considerable variation. The red band

along the middle of the back is sometimes replaced by white
;

and the first two bands of white on the wing-covers are run

together, forming one broad white band.

These insects attack the exposed edges of the carpets
;;

and wherever they can make their way underneath, especially

along the cracks of the floor, they often divide the carpet

as neatly as it can be done with a pair of scissors. They

are, undoubtedly, very difficult insects to exterminate ; for

the ordinary applications of camphor, pepper, cobacco, tur-

pentine, carbolic acid, etc., produce no effect on them.

Benzine or kerosene oil used freely in all the cracks and

crevices of the floor will destroy them in all their stages if

brought in contact with them ; and the odor of benzine, if
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sufficiently strong, will kill the larvae and perfect beetles.

Tarred paper under the carpets, naphthaline, gasoline, and

bisulphide of carbon have all been recommended ; but their

disagreeable odor and the explosive properties of the last

two render them undesirable. When furniture is infested,

it should be removed to an out-building, where there is no

fire, and thoroughly treated with benzine or gasoline. The
furniture should not be returned to the house till the liquid

has entirely evaporated and there is no odor. One of the

best remedies for infested carpets is to spread a wet cloth

along the edge or over any part where the pests are sup-

posed to be at work, and run a hot flat-iron over it, so that

the hot steam penetrating through the carpet may destroy

them. This work must be very thoroughly and carefully

done, to insure success. When woollen garments are put

away for the summer, they should be packed in tight boxes

with paper pasted over every crack where one of these

minute insects could possibly gain an entrance. If there is

any danger that these garments are infested before packing

them away, they should first be treated with benzine.

THE PITCHY CARPET BEETLE.

Attagenus fticeus, Oliv.

Several persons have sent me larvae of this beetle, which

they found feeding on their carpets. The full-grown larva is

rather more than a quarter of an inch long, of a brownish

color, ringed with whitish between the segments, largest near

the anterior end and gradually tapering towards the poste-

rior, which is provided with a loose pencil of long diverging

hairs. The whole surface of the body is covered with short,

coarse brown hairs, which are so arranged as to give a smooth

and somewhat glossy appearance to the larva. The perfect

beetle is from one-fifth to one-seventh of an inch long, more

elongated than the buffalo carpet beetle, and varies in color

from a light pitchy brown to dark brown, without spots or

markings.

Specimens of this larva were sent to me two years ago

last June, from which the perfect beetles did not emerge till

the following spring; and therefore there can be but one

generation in a year, at least in the Northern States. It has
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been suggested that this insect is destructive to $silk and

cotton ; but this needs verification, and I would be glad to

have living specimens forwarded to me for further inves-

tigation.

THE TWO-SPOTTED LADY BIRD.

Adalia bipunctata, Linn.

Among the insects sent me as carpet beetles, none have

been received more frequently than this species, which seems

to be exceedingly common throughout the Connecticut val-

ley. The eggs are bright orange in color, and are laid in

small clusters on the leaves of plants infested with plant lice,

upon which the larvae and perfect beetles feed. The mature

larva is about three-eighths of an inch long, of a dull, bluish

black color, with ill-defined orange spots on the segments,

which are somewhat roughened by tubercles. The perfect

beetle is about one-fourth of an inch long and nearly hemi-

spherical in form. The wing-covers are red, with a black

spot on the middle of each. The thorax is white, with a

black stripe on each side of the middle; and these are

joined by a prolongation obliquely backward from the mid-

dle of each. The head is black, with a white spot on each

side in front of the eye ; and the under side of the body

is black.

These beetles came into the houses in such numbers, in

some places, as to cause alarm lest they were veritable car-

pet beetles. I have not yet investigated their habits enough

to make sure whether they destroy the larvae of carpet

beetles ; but it would seem a rather difficult task, if not im-

possible, for them to grapple with and destroy such hairy

larvae. Those which I have bred were fed on plant lice, and

the number which one of these larvae will devour in a day

is perfectly astonishing. The amount of good these little

pigmy friends do in destroying the lice on our various plants

is beyond all calculation. Nor do they confine themselves to

plant lice, for they feed on the eggs of other insects. The

perfect beetle of this species has often been found in Maine,

feeding on the eggs of the Colorado potato beetle.

CHARLES H. FERNALD.
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CALENDAR FOR 1887.

June 19, Sunday,

Monday, June 2 c

January 5, Wednesday, winter term begins, at 8.15 A.M.

March 25, Friday, winter term closes, at 10.30 A.M.

April 5, Tuesday, summer term begins, at 8.15 A.M.

Baccalaureate Sermon.

Address before the Christian Union.

Grinnell Prize Examination of the Senior

Class in Agriculture.

Military Exercises.

Kendall Prize Speaking.

Meeting of the Alumni.

Military Exercises.

Commemorative Exercises appropriate to the

June 21, Tuesday, { 25th Anniversary of the Congressional En-

dowment of Agricultural Colleges.

Dinner of Alumni and Guests.

President's Reception.

June 22, Wednesday, Commencement Exercises.

June 23, Thursday, Examinations for admission, at 9 A.M., Botanic

Museum.

September 6, Tuesday, Examination for admission, at 9 A.M.

September 7, Wednesday, fall term begins, at 8.15 A.M.

December 16, Friday, fall term closes, at 10.30 A.M.

1888.

January 4, Wednesday, winter term begins, at 8.15 A.M.

March 25, Friday, winter term closes, at 10.30 A.M.
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THE CORPORATION.

HENRY COLT, of Pittsfield, ....
PHINEAS STEDMAN, of Chicopee, . .

DANIEL NEEDHAM, of Groton, . . .

JAMES S. GRINNELL, of Greenfield, .

GEORGE NOYES, of Boston,

J. HOWE DEMOND, of Northampton, .

WILLIAM H. BOWKER, of Boston, . .

ARTHUR A. BRIGHAM, of Marlborough,
WILLIAM R. SESSIONS, of Hampden, .

THOMAS P. ROOT, of Barre, ....
JOSEPH A. HARWOOD, of Littleton, .

ELIJAH W. WOOD, of Newton, . . . .

FRANCIS H. APPLETON, of Peabody, .

WILLIAM WHEELER, of Concord, . .

m expires

890

890

889

891

888

891

890

890

889

891

892

892

Members Ex-Officiis.

His Excellency GOVERNOR OLIVER AMES, President of the

Corporation.

HENRY H. GOODELL, President of the College.

JOHN W. DICKINSON, Secretary of the Board ofEducation.

JOHN E. RUSSELL, Secretary of'the Board of Agriculture.

Committee on Finance and Buildings.

JAMES S. GRINNELL. HENRY COLT.

J. HOWE DEMOND. GEORGE NOYES.
DANIEL NEEDHAM, Chairman.

Committee on Course of Study and Faculty.

THOMAS P. ROOT. WILLIAM H. BOWKER.
ARTHUR A. BRIGHAM. HENRY H. GOODELL, Chairman.

Committee on Farm and Horticultural Departments.

PHINEAS STEDMAN. JOSEPH A. HARWOOD.
WILLIAM R. SESSIONS. ELIJAH W. WOOD.

TOHN E. RUSSELL, Chairman.
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JAMES S. GRINNELL, of Greenfield,

Vice-President of the Corporation.

GEORGE NOYES, of Boston, Secretary.

FRANK E. PAIGE, of Amherst, Treasurer.

HENRY COLT, of Pittsfield, Auditor.

Board of Overseers.

THE STATE BOARD OF AGRICULTURE.

Examining Committee of Overseers.

SAMUEL B. BIRD, of Framingham.

JOEL H. GODDARD, of Barre.

WILLIAM R. SESSIONS, of Hampden.
DANIEL E. DAMON, . of Plymouth.
ATKINSON C. VARNUM, of Lowell.

HENRY L. WHITING, of West Tisbury.

The Faculty.

HENRY H. GOODELL, M.A., President,

Professor of Modern Languages and English Literature.

LEVI STOCKBRIDGE,
Professor of Agriculture, Honorary.

CHARLES A. GOESSMANN, Ph.D.,

Professor of Chemistry.

SAMUEL T. MAYNARD, B.Sc,

Professor of Botany and Horticulture.

CLARENCE D. WARNER, B.Sc,

Professor of Mathematics and Physics.

CHARLES WELLINGTON, Ph.D.,

Associate Professor of Chemistry.
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HENRY E. ALVORD, C.E.,

Professor of Agriculture.

CHARLES H. FERNALD, Ph.D.,

Professor of Zoology and Lecturer on Veterinary Science.

Rev. CHARLES S. WALKER, Ph.D., College Pastor,

Professor of Mental and Political Science.

GEORGE E. SAGE, ist Lt. 5TH Art., U.S.A.,

Professor of Military Science and Tactics.

FREDERICK TUCKERMAN, M.D.,

Lecturer on Anatomy and Physiology.

JOHN M. TYLER, M.A.,

Lecturer on Zoology.

ROBERT W. LYMAN, LL.B.,

Lecturer on Parm Law.

JOHN W. LANE, M.A.,

Instructor in Elocution.

HENRY H. GOODELL, M.A., Librarian.

Graduates of 1886.*

Ateshian, Osgan Hagope (Boston Univ.), . Sivas, Turkey.

Atkins, William Holland, Westfield.

Ayres, Winfield (Boston Univ.), Oakham.

Carpenter, David Frederic, Millington.

Clapp, Charles Wellington, Montague.

Duncan, Richard Francis (Boston Univ.), . Williamstown.

Eaton, William Alfred, Piermont-on-Hudson, N.Y.

Felt, Chas. Frederic Wilson (Boston Univ.), Northborough.

Mackintosh, Richards Bryant " " Dedham.

Sanborn, Kingsbury (Boston Univ.), . . . Lawrence.

Stone, George Sawyer (Boston Univ.), . . Otter River.

Woolson, George Clark ('71), Passaic, NJ.
Total, 12

*The Annual Report, being made in January, necessarily includes parts of two academic

years ; and the catalogue bears the names of such students as have been connected with the

college during any portion of the year 1886.
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Senior Class.

Allen, Frederick Cunningham, West Newton.

Almeida, Augusto Luis de, Bananal, Sao Paulo, Brazil,

Ball, William Monroe, Amherst.

Barrett, Edward William, Milford.

Brown, Frederick Willard, West Medford.

Caldwell, William Hutson, Peterborough, N.H.
Carpenter, Frank Berton, Leyden.

Chase, William Edward, Warwick.

Clarke, Frank Scripture, Lowell.

Davis, Fred Augustus, Lynn.

Fisherdick, Cyrus Webster, Monson.

Flint, Edward Rawson, Boston.

Fowler, Fred Homer, North Hadley.

Howe, Clinton Samuel, Marlborough.

Kinney, Arno Lewis, Lowell.

Marsh, James Morrill, . Lynn.

Marshall, Charles Leander, Lowell.

Martin, Joseph, Marblehead.

Meehan, Thomas Francis Benedict, . . . Boston.

Osterhout, J. Clark, Lowell.

Rice, Thomas, 2d, Shrewsbury.

Richardson, Evan Fussell, East Medway.
Rideout, Henry Norman Waymouth, . . Ouincy.

Tolman, William Nichols, Concord.

Torelly, Firmino da Silva, Rio Grande do Sul, Brazil.

Watson, Charles Herbert, Groton.

White, Herbert Judson, ........ Wakefield.

Total, 27

Junior Class.

Belden, Edward Henry, North Hatfield.

Bliss, Herbert Charles, ....... Attleborough.

Brooks, Frederick Kimball, Haverhill.

Cooley, Fred Smith, Sunderland.

Cutler, George Washington, Waltham.

Dickinson, Edwin Harris, North Amherst.

Dole, Edward Johnson, Chicopee.

Field, Samuel Hall, North Hatfield.'

Foster, Francis Homer, Andover.

Hayward, Albert Irving, Ashby.

Holt, Jonathan Edward, Andover.

Kinney, Lorenzo Foster, . Worcester.

Knapp, Edward Everett, East Cambridge,

Loomis, Herbert Russell, North Amherst.

Mishima, Yataro, Tokio, Japan.

Moore, Robert Bostwick, Framingham.

Newman, George Edward, Newbury.
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Noyes, Frank Frederick, South Hingham.

Parsons, Wilfred Atherton, Southampton.

Shepardson, William Martin, Warwick.

Shimer, Boyer Luther, Redington, Pa.

White, Henry Kirke, Whately.

Worthington, Alvan Fisher, Dedham.

Total, 23

Sophomore Class.

Adams, George Albert, Winchendon.

Alger, George Ward, West Bridgewater.

Alger, Isaac, Jr., Attleborough.

Blair, James Roswell, Warren.

Bliss, Clinton Edwin, Attleborough.

Colcord, Wallace Rodman, Dover.

Copeland, Arthur Davis, Campello.

Crocker, Charles Stoughton, Sunderland.

Davis, Franklin Ware, Tamworth, N.H.

Hartwell, Burt Laws, '

. . . Littleton.

Hubbard, Dwight Lauson, Amherst.

Huse, Frederick Robinson, Winchester.

Hutchings, James Tyler, Amherst.

Kellogg, William Adams, North Amherst.

Miles, Arthur Lincoln, Rutland.

Okami, Yoshiji, Tokio, Japan.

Sellew, Robert Pease, East Longmeadow.

Smith, James Robert, Walpole.

Sprague, William Arnold, Chepachet, R.I.

Wentworth, Elihu Francis, Canton.

White, Louis Allis, Whately.

Whitney, Charles Albion, Upton.

Total, 22

Freshman Class.

Barry, David, Southwick.

Braman, Samuel Noyes, Wayland.

Castro, Arthur de Moraes e, Juiz de Fora Minas, Brazil.

Dickinson, Dwight Ward, Amherst.

Felton, Truman Page, Berlin.

Frost, William Lawrence, Boston.

Fuller, Edward Abijah, North Andover.

Goddard, George Andrews, Turner's Falls.

Gregory, Edgar, Marblehead.

Haskins, Henry Darwin, North Amherst.

Herrero, Jose* Maria, . Jovellanos, Cuba.

Hogan, Frederick William, Greenville, N.Y.

Jones, Charles Howland, Downer's Grove, 111.

Loring, John Samuel, Shrewsbury.

McCloud, Albert Carpenter, Amherst.
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Maynard, John Bowen, Northampton.

Mossman, Fred Way, Westminster.

North, Mark Newell, Boston.

Nourse, Arthur Merriam, Westborough.

Pearson, George Gowing, Reading.

Plumb, Frank Herbert, Westfield.

Russell, Fred Newton, Sunderland.

Russell, Henry Lincoln, . Sunderland.

Simonds, George Bradley, Ashby.

Smith, Frederic Jason, North Hadley.

Stillings, Levi Chamberlain, Medford.

Stowe, Arthur Nelson, Hudson.

Stratton, Eddie Nathan, Marlborough.

Taft, Walter Edward, Dedham.
Taylor, Fred Leon, Amherst.

Thayer, Bernard, Randolph.

West, John Sherman, Belchertown.

Whitcomb, Nahum Harwood, Littleton.

Williams, Arthur Sanderson, Sunderland.

Williams, Frank Oliver, Sunderland.

Woodbury, Herbert Elwell, Gloucester.

Total, 36

Resident Graduates at the College and Experiment
Station.

Allen, B.Sc, Edwin West (Boston Univ.), . Amherst.

Crandall, B.Sc, Charles Spencer (Michigan

State Agricultural College), Lansing, Mich.

Fellows, B.A., George Stevens (Amherst

College), Agricultural College, Md.
Green, B.Sc, Samuel Bowdlear (Boston

Univ.), Amherst.

Jacqueth, Isaac Samuel, . Amherst.

Kingman, B.Sc, Morris Bird, . . . . . Amherst.

Nourse, B.Sc, David Oliver (Boston Univ.), Bolton.

Phelps, B.Sc, Charles Shepard (Boston

Univ.), Florence.

Smith, B.Sc, Llewellyn, Amherst.

Stone, B.Sc, Winthrop Ellsworth, . . . Amherst.

Wheeler, B.Sc, Homer Jay (Boston Univ.), Bolton.

Total, n

Summary.
Resident Graduates, 11

Graduates of 1886, 12

Senior Class, 27
Junior Class,

_ 23
Sophomore Class, . . 22
Freshman Class, 36

Total, 131
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TEXT BOOKS.

Barnard— "Talks about the Weather."

Packard— "Manual of Book-keeping."

Morton— "Soil of the Farm."

Gregory— " Fertilizers."

Miles— " Stock-breeding."-

Gray— " Manual of Botany."

Bessey— " Botany for High Schools and Colleges."

Fuller— "Practical Forestry."

Maynard— "Practical Fruit Grower."

Scott— " Rural Homes."

Avery— "Elements of Chemistry."

Wills— "Tables for Qualitative Chemical Analysis."

Wheeler— " Medical Chemistry."

Dana— " Manual of Mineralogy and Lithology."

Brush— "Determinative Mineralogy and Blow-pipe."

Guyot— " Physical Geography."

Wells— " University Algebra."

Wentworth— " Geometry."

Wells— " Trigonometry."

Warner— " Mensuration."

Davies— " Surveying."

Dana— " Mechanics."

Atkinson-Ganot— " Physics."

Loomis— " Meteorology."

Harkness— " Latin Grammar and New Reader."

Whitney— " French Grammar."

Genung— "Practical Elements of Rhetoric."

Kellogg— "English Literature."

Porter— " Elements of Intellectual Science."

Walker— " Political Economy."

Macy— " Our Government."

White— "Progressive Art Studies." Elementary and Instru-

mental.

To give not only a practical, but a liberal education is the aim

in each department; and the several courses have been so arranged

as to best subserve that end. Weekly exercises in composition

and declamation are held throughout the course. The instruction

in agriculture and horticulture is both theoretical and practical.

A certain amount of labor is required of each student, and the
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lessons of the recitation-room are practically enforced in the

garden and field. Students are allowed to work for wages during

such leisure hours as are at their disposal. Under the act by

which the college was founded, instruction in military tactics is

made imperative ; and each student, unless physically debarred,

is required to attend such exercises as are prescribed, under the

direction of a regular army officer stationed at the college.

ADMISSION.

Candidates for admission to the Freshman Class are examined

orally and in writing, upon the following subjects : English Gram-

mar, Geography, Arithmetic, Algebra to quadratic equations, the

Metric System, and the History of the United States.

Candidates for higher standing are examined as above, and also

in the studies gone over by the class to which they may desire

admission.

No one can be admitted to the college until he is fifteen years of

age. Every applicant is required to furnish a certificate of good

character from his late pastor or teacher. Candidates are re-

quested to furnish the Examining Committee with their standing

in the schools they have last attended. The previous rank of the

candidate will be considered in admitting him. The regular exam-

inations for admission are held at the Botanic Museum, at nine

o'clock A.M., on Thursday, June 23, and on Tuesday, September

6 ; but candidates may be examined and admitted at any other

time in the year.

DEGREES.

Those who complete the course receive the degree of Bachelor

of Science, the diploma being signed by the Governor of Massa-

chusetts, who is president of the corporation.

Regular students of the college may also, on application, become

members of Boston University, and upon graduation receive its

diploma in addition to that of the college, thereby becoming en-

titled to all the privileges of its alumni.

EXPENSES.
Tuition in advance.

Fall term, $30.00

Winter term, 25.00

Summer term, 25.00 $80.00 $80.00

Room rent, in advance, $5.00 to $16.00 per term, . 15.00 48.00

Board, $2.50 to $5.00 per week, 95.00 190.00

Fuel, $5.00 to $15.00 per year, 5.00 15.00

Washing, 30 to 60 cents per week, 11.40 22.80

Military suit, 30.00 30.00

Expense per year, $236.40 $385.80
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Board in clubs has been two dollars and fifty cents per week ; at

the college boarding-house, three dollars and fifty cents ;
in private

families, four to five dollars. The military suit must be obtained

immediately upon entrance at college, and used in the drill exer-

cises prescribed. For the use of the laboratory in practical chem-

istry there will be a charge of ten dollars per term used. Some

expense will also be incurred for lights and for text-books. Stu-

dents whose homes are within the State of Massachusetts can in

most cases obtain a scholarship by applying to the senator of the

district in which they live. The outlay of money can be further

reduced by work during leisure hours on the farm or in the

botanic department. Applications should be made to the pro-

fessors in charge of said departments. The opportunities for

work are more abundant during the fall and summer terms.

SIZE OF ROOMS.

For the information of those desiring to carpet their rooms, the

following measurements are given. In the new south dormitory,

the study-rooms are about fifteen by fourteen feet, with a recess

seven feet four inches by three feet; and the bedrooms are eleven

feet two inches by eight feet five inches. This building is heated

by steam. In the north dormitory, the corner rooms are fourteen

by fifteen feet, and the annexed bedrooms eight by ten feet. The

inside rooms are thirteen feet and a half by fourteen feet and a

half, and the bedrooms eight by eight feet. A coal stove is fur-

nished with each room.

THE ROBINSON SCHOLARSHIP.

The income of the Robinson Fund of one thousand dollars, the

bequest of Miss Mary Robinson, of Medfield, is assigned by the

faculty to such student requiring aid as they deem most worthy.

CONGRESSIONAL SCHOLARSHIPS.

The trustees voted in January, 1878, to establish one free schol-

arship for each of the eleven congressional districts of the State.

Applications for such scholarships should be made to the repre-

sentative from the district to which the applicant belongs. The

selection for these scholarships will be determined as each mem-

ber of Congress may prefer ; but, where several applications are

sent in from the same district, a competitive examination would

seem to be desirable. Applicants should be good scholars, of

vigorous constitution, and should enter college with the intention

of remaining through the course, and then engaging in some pur-

suit connected with agriculture.
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STATE SCHOLARSHIPS.

The Legislature of 1883 passed the following Resolve in favor

of the Massachusetts Agricultural College :
—

Resolved, That there shall be paid annually, for the term of four years, from

the treasury of the Commonwealth to the treasurer of the Massachusetts Agri-

cultural College, the sum of ten thousand dollars, to enable the trustees of said

college to provide, for the students of said institution, the theoretical and prac-

tical education required by its charter and the law of the United States relating

thereto.

Resolved, That annually, for the term of four years, eighty free scholarships

be and hereby are established at the Massachusetts Agricultural College, the

same to be given by appointment to persons in this Commonwealth, after a

competitive examination, under rules prescribed by the president of the college

at such time and place as the senator then in office from each district shall

designate; and the said scholarships shall be assigned equally to each sena-

torial district. But, if there shall be less than two successful applicants for

scholarships from any senatorial district, such scholarships may be distributed

by the president of the college equally among the other districts, as nearly as

possible; but no applicant shall be entitled to a scholarship unless he shall

pass an examination in accordance with the rules to be established as herein-

before provided.

The Legislature of 1886 passed the following Resolve, making

perpetual the scholarships established :
—

Resolved, That annually the scholarships established by chapter forty-six of

the Resolves of the year eighteen hundred and eighty-three be given and con-

tinued in accordance with the provisions of said chapter.

In accordance with these resolves, any one desiring admission

to the college can apply to the senator of his district for a scholar-

ship.

EQUIPMENT.

Agricultural Department.

For the equipment of this department, see the Inventory of the

Farm, Implements, Stock, etc.

Botanical Department.

Botanic Museum.— This contains the Knowlton Herbarium, con-

sisting of over ten thousand species of plants from nearly all

parts of the world; a collection of models of nearly all of the

leading varieties of apples and pears ; a large collection of speci-

mens of wood, cut so as to show their individual structure ; nu-

merous models of tropical and other fruits ; specimens of abnormal

and peculiar forms of stems, fruits, vegetables, etc. ; many inter-
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esting specimens of unnatural growths of trees and plants, natural

grafts, etc. ; together with many specimens and models, prepared

for illustrating the growth and structure of plants, and including

a model of the "giant squash," which raised by its expansive

force the enormous weight of five thousand pounds.

The Botanic Recitation Room, in the same building, is provided

with three thousand diagrams and charts illustrating structural

and systematic botany ; also nine compound microscopes of R. B.

Tolles' make, with objectives, ranging from four inch to one eight

inch focal length. In the study of structural botany, the students

become familiar with the use of the compound microscope, and

see the objects studied for themselves, special attention being

given to the practical study of the structure and growth of the

common plants, cultivated in the greenhouse, garden, or on the

farm.

Conservatories.— The Durfee Conservatory, the gift of the Hon.

Nathan Durfee, and the adjoining propagating house, the gift of

the Hon. William Knowlton, contain a large collection of plants

especially adapted to illustrate the principles of structural, syste-

matic, and economic botany, together with all the leading plants

used for house culture, cut flowers, and out-door ornamentation.

Here instruction is given in methods of propagation, cultivation,

training, varieties, etc., by actual practice, each student being ex-

pected to do all the different kinds of work in this department.

These houses are open at all times to the public and students,

who may watch the progress of growth and methods of cultivation.

Fruits.— The orchards, of ten to fifteen acres, contain all the

standard varieties of apples, pears, peaches, plums, cherries, etc.,

in bearing condition. Several acres of small fruits are also grown

for the markets. The vineyard, of one and one-half acres, con-

tains from thirty to forty varieties of fully tested kinds of grapes.

New varieties of all the above fruits are planted in experimental

plats, where their merits are fully tested. All varieties of fruits,

together with the ornamental trees, shrubs, and plants, are dis-

tinctly labelled, so that students and visitors may readily study

their characteristics. Methods of planting, training, pruning, cul-

tivation, study of varieties, gathering and packing of fruits, etc.,

are taught by field exercises, the students doing a large part of the

work in this department.

Nursery.— This contains more than twenty-five thousand trees,

shrubs, and vines in various stages of growth, where the various

methods of propagating by cuttings, layers, budding, grafting,

pruning, and training of young trees are practically taught to the

students.
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Garden.— All kinds of garden and farm-garden crops are grown

in this department for market, furnishing ample illustration of the

treatment of all market-garden crops, special attention being given

to the selection of varieties and the growth of seed. The income

from the sales of trees, plants, flowers, fruits, and vegetables aids

materially in the support of the department, and furnishes illus-

trations of the methods of business, with which all students are

expected to become familiar.

Forestry.— Many kinds of trees suitable for forest planting are

grown in the nursery ; and plantations have been made upon the

college grounds and on private property in the vicinity, in various

stages of growth, affording good examples of this most important

subject. A large grove in all stages of growth is connected with

this department, where the methods of pruning forest trees and the

management and preservation of forests can be illustrated.

Natural History Department.

The department of zoology is well supplied with microscopes

and accessories necessary for the study of the lower forms of life

and the tissue of the higher animals. The State collection of

specimens illustrating the natural history of Massachusetts has

been put on exhibition in the new cabinet, and is valuable for pur-

poses of instruction. To this has recently been added a collection

of skeletons, models, and stuffed animals, purchased from Prof.

H. A. Ward, and a fine collection
4
of corals presented by the Mu-

seum of Comparative Zoology in Cambridge.

Mathematical Department.

The instruction embraces pure mathematics, civil engineering,

mechanics, and physics. For civil engineering there is an Eck-

hold's omnimeter, a solar compass, an engineer's transit, a sur-

veyor's transit, two common compasses, two levels, a sextant, four

chains, three levelling rods, and such other incidental apparatus as

is necessary for practical field work. For mechanics there is a full

set of mechanical powers, and a good collection of apparatus for

illustration in hydrostatics, hydro-dynamics, and pneumatics. For

physics, the apparatus is amply sufficient for illustrating the gen-

eral principles of sound, heat, light, and electricity. Adjacent to

a commodious lecture-room are a battery-room and the physical

cabinet, to which latter has been lately added much valuable appa-

ratus.

Chemical Department.

This department has charge of instruction in general, agricult-

ural, and analytical chemistry, and, at present, of that in mineral-
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ogy and chemical geology. For demonstration and practical work

in these subjects, the department is equipped as follows :
—

For general chemistry, the lecture-room contains a series of

thirty wall charts illustrative of chemical processes on the large

scale, a series of seven wall charts showing the composition of

food materials, and a collection of apparatus for demonstration on

the lecture table. For agricultural chemistry there is on hand a

good typical collection of raw and manufactured materials, illus-

trating fertilization of crops and the manufacture of fertilizers, a

partial collection of grains and other articles of foods, and of their

proximate constituents. For analytical chemistry there is a labo-

ratory for beginners, in a capacious room, well lighted and venti-

lated, and furnished with fifty-two working tables, each table being

provided with sets of reagents, wet and dry, a fume chamber,

water, gas, draw, and locker, the whole arranged on an improved

plan ; a laboratory for advanced students, with eight tables, and

provided with gas, water, fume chambers, drying baths, furnaces,

two Becker analytical balances, and incidental apparatus. Both

laboratories are supplied with collections of natural and artificial

products used in analytical practice. For instruction in mineral-

ogy, use is made of the larger chemical laboratory. A small col-

lection of cabinet specimens and a collection of rough specimens

for work in determinative mineralogy serve for practical study.

For instruction in chemical geology, the laboratory possesses a

collection of typical cabinet specimens.

Library.

This now numbers fifty-five hundred volumes, having been in-

creased during the year, by a gift and a purchase, eleven hundred

volumes. It has been moved into the new library building, and is

made available to the general student for reference or investigation.

It is especially valuable as a library of reference, and no pains

will be spared to make it complete in the departments of agricult-

ure, horticulture, and botany, and the natural sciences. It is open

a portion of each day for consultation, and an hour every evening

for the drawing of books.

PRIZES.

Rhetorical Prizes.

The prizes heretofore offered by Isaac D. Farnsworth, Esq., will

this year be given by Hiram Kendall of the class of 1876. These

prizes are awarded for excellence in declamation, and are open to

competition, under certain restrictions, to members of the Sopho-

more and Freshman classes.
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Grinnell Agricultural Prizes.

Hon William Claflin of Boston has given the sum of one thou-

sand dollars for the endowment of a first prize and a second prize,

to be called the Grinnell Agricultural Prizes, in honor of Geo. B.

Grinnell, Esq., of New York. These prizes are to be paid in cash

to those two members of the graduating class who may pass the

best oral and written examination in theoretical and practical

agriculture.

Hills Botanical Prizes.

For the best herbarium collected by a member of the class of

1887, a prize of fifteen dollars is offered, and for the second best

a prize of ten dollars ; also, a prize of five dollars for the best col-

1-ection of woods, and a prize of five dollars for the best collection

•of dried plants from the college farm.

The Clark Prize.

A prize of thirty dollars is offered annually for excellence in

human anatomy and physiology, as exhibited in a written exami-

nation, and will be awarded to the writer judged worthy of such

distinction. The prize is named in memory of the late Henry

James Clark, the eminent biologist, who was the first professor of

natural history at the college.

The prizes in June, 1886, were awarded as follows:—
Farnsworth Prizes.— 1. To Albert Irving Hayward; 2. To

Boyer Luther Shimer,— of the class of 1888. 1. To Burt Laws

Hartwell; 2. To William Adams Kellogg,— of the class of 1889.

Grinnell Prizes.— 1. To George Sawyer Stone; 2. To Charles

Wellington Clapp,— of the class of 1886.

Hills Prizes.— No first prize awarded; 2. To Charles Welling-

ton Clapp, of the class of 1886.

Clark Prize.— To Yataro Mishima, of the class of 1888.

RELIGIOUS SERVICES.

Students are required to attend prayers every week-day at 8.15

A.M., and public worship in the chapel every Sunday at 10.30 a.m.,

unless by request of their parents arrangements are made to attend

divine service elsewhere. Further opportunities for moral and

religious culture are afforded by a Bible class taught at the close

of the Sunday morning service, and by religious meetings held on

Sunday afternoon and during the week, under the auspices of the

Young Men's Christian Union.
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LOCATION.

Amherst is on the New London Northern Railroad, connecting

at Palmer with the Boston & Albany Railroad, and at Miller's

Falls with the Fitchburg Railroad. It is confidently expected

that within two or three months the Central Massachusetts Rail-

road will have been completed to Amherst, and a through line

secured to Boston and towns in its vicinity. A stage route of

seven miles connects Amherst at Northampton with the Connecti-

cut River Railroad and with the New Haven & Northampton

Railroad. The college buildings are on a healthful site, command-

ing one of the finest views in New England. The large farm of

three hundred and eighty-three acres, with its varied surface and

native forests, gives the student the freedom and the quiet of a

country home.
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INVENTORY OF STATE PROPERTY

AT THE

MASSACHUSETTS AGRICULTURAL COLLEGE.

December 31, 1886.

FARM INVENTORY, DEC. 31, 1886.

Live Stock— Horses.

1 pair roan mares, 4 and 5 years old, $500.00

1 roan horse, 5 years old, 200.00

1 gray horse, 9 years old, 200.00

Four (4) horses,— total, $900.00

Cattle— Ayrshires.

1 bull, " Lord Clifton," registered, 4^ years old, $75.00

1 cow, " Jessie Armour," registered, 8 years old, 75-00

1 cow, " Myrca," registered, 8 years old, 100.00

1 heifer, eligible to registry, 2 years old, 50.00

1 heifer, " " " " 40.00

1 heifer calf, eligible to registry, 9 months old, 25.00

1 heifer calf, " " 8 months old, . 25.00

1 heifer calf, " " 6 months old, 20.00

1 heifer calf, " " 1 month old, 15.00

Ayrshires (pure, but not recordable).

1 cow, " Inniata," 4 years old, $40.00

1 cow, " Star," 4 years old, 40.00

1 cow, " Mary," 4 years old, 40.00

1 cow, " Lily," 4 years old, 30.00

3 heifers, 2 years old, at $25, 75-o°

16 Ayrshires in all,— total, $650.00

* Guernseys.

1 bull, " Cherry Boy," No. 1252, A. G. C. C, i£ years old, . . $150.00

1 cow, "Fanny," No. 410, A. G. C. C, imported, 8 years old, 200.00

1 heifer, " Lornette," No. 3043, A. G. C. C, i£ years old, . . 200.00
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i bull calf, out of imported "Fanny," No. 410, $25.00

Guernseygrades : 1 cow, " Little Fan," 2 years old, .... 40.00

1 heifer, cross-bred, 10 months old, . . . 20.00

6 Guernseys and grades,— total, $635.00

Holstein-Friesians.

1 bull, " Pledge's Empire," No. 3458, H. F. H. B., 1 year old, $200.00

1 heifer, " Emelia Artis," No. 4439, H. F. H. B., imported, 2

years old, 250.00

1 heifer, " Cornelia Artis," No. 4442, H. F. H. B., imported,

2 years old, 250.00

1 heifer, "Beth Hoorn," No. 4449, H. F. H. B., imported, 2

years old, 250.00

1 heifer, "Beth Arnold," No. 4468, H. F. H. B., imported, 2

years old, 250.00

5 Holstein-Friesians,— total, $1,200.00

Jerseys.

1 bull, " Edithson," No. 3948, A. J. C. C, 4 years old, . . . $500.00

1 heifer, registered, 1 year old, 200.00

2 Jerseys,— total, $700.00

Grade Cattle.

2 cows, Durham grades, 9 years old, at $40, $80.00

2 heifers, Durham grades, 2 years old, at $20, 40.00

3 heifer calves, Durham grades, 10 months old, at $10, . . . 30.00

8 steers, various ages, at $30, 240.00

15 grades,— total, $390.00'

Sheep— Southdowns (recorded).

1 ram, " Comanche," 2 years old, $25.00

14 ewes, from 1 to 5 years old, at $10, 140.00

15 sheep,— total, $165.00

Swine.

1 Berkshire boar, recorded, 1 year old, $40.00

2 Berkshire sows, recorded, 1 year old, at $25, 50.00

1 small Yorkshire boar, recorded, 3 years old, 20.00 4

3 small Yorkshire sows, recorded, 1 to 3 years old, at $20, . 60.00

8 small Yorkshire pigs, 4 months old, at $5, 40.00

15 swine in all,— total, $210.00
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Summary of Live Stock.

4 horses, $900.00

44 cattle, namely :
—

16 Ayrshires, $650.00

6 Guernseys and grades, 635.00

5 Holstein-Friesians, 1,200.00

2 Jerseys, 700.00

15 grades, 390.00

3,575-oo

15 sheep, 165.00

15 swine, 210.00

Total for Live Stock, $4,850.00

Tools and Implements.

Vehicles.

1 2-horse farm wagon (fair), $25.00

1 2-horse farm wagon, No. 2 (fair), 25.00

1 i-horse lumber wagon (fair), 25.00

1 i-horse spring wagon (poor), 20.00

1 2-horse dump-cart (1 axle only), iron hubs (fair; 35-°o

1 2-horse dump-cart (1 axle only), wood hubs (fair), .... 35-oo

1 ox-cart (good), . 30.00

1 i-horse dump-cart (good), 30.00

1 2-horse bob sled (fair), 20.00

1 2-horse bob sled, No. 2 (fair), 20.00

1 i-horse traverse sleigh (fair), 25.00

1 i-horse cutter,— vehicles, $300,— (old), 10.00

Harness.

1 set 2-horse wagon harness, complete (new), 60.00

1 set 2-horse wagon harness, complete (worn), 1 5.00

t set single harness (old), 10.00

1 set cart harness,— 1 -horse dump-cart,— (old), '

. 10.00

1 lot parts of harness, halters, etc. (old), 5.00

MacJiiiiery.

1 Kemp's manure spreader and truck (good), 60.00

1 Eureka mower, 2-horse (new), 50.00

1 New-model Buckeye mower, 2-horse (fair), 25.00

1 Bullard hay tedder (new), 30.00

1 N.E. tiger horse hay-rake (new), 25.00

1 Champion horse hay-rake (good), 20.00

1 Acme pulverizing harrow, No. 6 (new), 40.00

1 Thomas smoothing harrow (new), 20.00

1 wheel harrow (old), 10.00

1 wood-slat roller (worn), 15.00

1 barn grapple horse hay-fork, ropes, and pulleys (good), . . 20.00
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I Syracuse steel plough, 2-horse (good), $15.00

1 Whittemore breaking plough, heavy (old), 10.00

1 Wiard 2-horse plough, " D " (new), 10.0c

1 Hill-side plough, iron beam (fair), 6.00

1 double-mould board plough (old), 4.00

1 2-horse wooden scraper (fair), . 10.00

1 hay-cutter, hand or power (fair), 10.00

1 lever hay-cutter, B. & T., No. 2 (fair), 5.00

1 root-cutter (fair), 5.00

1 corn-sheller, B. & T., R. H., No. 2 (good), 10.00

1 corn-sheller, power (old), 5.00

2 i-horse cultivators (fair), 5.00

1 i-horse cultivator (old), 2.00

1 wine-press, hand (fair), 5.00

1 stationary engine, boiler, shafting, etc. (unserviceable), . . 50.00

100 feet garden hose, in four lengths (good), 20.00

1 Fairbanks platform scale, half ton (fair), 25.00

2 steam-feed boxes, large and small (fair), 10.00

2 grind-stones and fixtures (old and worn), 5.00

1 wheel-barrow and sides (fair), 2.00

1 hand grain-fan (old), 5.00

3 barn ladders, 25, 22, and 12 feet (good), 10.00

1 lightning hay-knife (good), 1 .00

1 common hay-knife (good), 1.00

1 bag-holder (good), 1 .00

1 sliding ox-yoke, extra heavy (good), 5.00

9 ox-yokes and 20 bows, assorted sizes and conditions, . . . 14.00

2 grain cradles (fair), 5.00

3 grass scythes and snathes (fair), 3.00

6 briar scythes and snathes (old), . .
' 5.00

6 bush hooks and cutters (old), 3.00

2 drag hay-rakes, wood (worn), 2.00

10 hand hay-forks (good), 5.00

1 long-handled, 4-tined fork (good), 1 .00

6 short-handled, 4-tined forks (fair), 3.00

2 spading forks (old), 1.00

6 spades (old), 3.00

10 shovels, various (old), 6.00

6 hand hay-rakes, wood (good), 1 .00

2 iron hand-rakes (old), r.oo

6 hand-hoes (fair), 2.00

4 potato hooks (good), 1.00

6 pickaxes and handles (good), 3.00

3 mattocks (old), 1.00

6 axes and handles (good), 5.00

2 crow-bars (good), 2.00

3 log-chains (good), 2.00

1 cross-cut saw (fair), 2.00

10 corn-knives (fair), 3.00
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2 pairs ice-tongs (good), $1.00

4 barn brooms (worn), 1.00

2 dry measures, peck and half bushel (fair), 1.00

Baskets, pails, and small articles in barn and stable, .... 11.00

Milk-room fittings, entire (old and poor), 10.00

Total Tools and Implements, $1,050.00

Farm Produce (harvested crops).

100 tons of hay, at $12 per ton, $1,200.00

5 tons of straw, at $10 per ton, 50.00

20 tons of stalks, at $6 per ton, 1 20.00

1,320 bushels of corn, at 50 cents per bushel, 660.00

67 bushels of oats, at 45 cents per bushel, 30.00

40 bushels of rye, at 50 cents per bushel, 20.00

100 bushels of potatoes, at 50 cents per bushel, 50.00

Total Farm Produce, $2,130.00

Summary of Inventory.

Live stock, as per list, $4,850.00

Manure,— in barn cellar,— estimated, 170.00

Tools, implements, and machines, 1,050.00

Produce on hand, 2,130.00

• Aggregate, $8,200.00

HORTICULTURAL DEPARTMENT.
Knowlton Herbarium (10,000 specimens), $2,500.00

Miscellaneous collections, 110.00

Diagrams, charts, etc. (2,500), . . • 335-°o

U.S. standard weights and measures, 100.00

Models of fruits and vegetables (550), 234.00

Collection of different woods (530), 185.00

Bottles of seeds (423), 35-oo

Microscopes (9), 405.00

Accessories and slides, 266.50

Tools and teams, 482.75

Plants in Durfee plant-house, 1,500.00

Plants in propagating house, 250.00

Orchard and Vineyard.

Peach trees (1,000), ~]

Apple trees (200), I

Pear trees (256), \ 500.00

Cherry trees (50),

Quince trees (10c), J

Vineyard, i£ acres, "]

Raspberry and blackberry, i£ acres, '

Currants, f acre,
I

Strawberries, 1 acre, J
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Nursery Stock.

Apples (10,000),

Pears (3,000), ,

Plums (800),

Peaches (17,000), ,

Cherries (200), ,

Crab-apples (450), ,

Currants (3,000), ,

Evergreens (5,000),

Grapevines (200),

Raspberries (5,000),

Blackberries (5,000),

Miscellaneous shrubs (700), ,

Garden products on hand, 479-5°

Total, $9.89775

; 1,765.00

ZOOLOGICAL DEPARTMENT.

32 mounted specimens of mammals (Mass. State Collection).

260 mounted specimens of birds (Mass. State Collection).

65 specimens of reptiles and amphibians (Mass. State Collection).

92 alcoholic specimens of fish (Mass. State Collection).

A collection of insects and other invertebrates (Mass. State Collection).

2 models of the eye and 2 of the ear.

2 manikins.

12 mounted skeletons of domestic and other animals, . . . $266.00

15 Zentmeyer's microscopes, 576.00

46 objectives, 699.50

3 dissecting microscopes, tables, cases, etc., 55-2 5

Spectroscopic apparatus, scale, lamps, stands, etc., .... 99-55

Microtomes, section cutters, etc., 68.75

Microscopic accessories, 325.30

Bacillus slides and case, 17.50

Balance, weights, etc., 43-4°

Battery, standard thermometers, etc., 21.55

Photographic apparatus, 30.00

Glass-ware and other apparatus, 121.75

Carpenter's tools, 26.57

$2,351.12

MECHANICS AND PHYSICS.

Set of mechanical apparatus, $15.00

Whirling table and apparatus, 40.00

Hero's fountain, 12.00

Marriott's Law apparatus, 5.00
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Vacuo fountain, $3.00

Pendulum, 3.00

Electro magnet, 4.00

Battery of 6 Leyden jars, 6.00

Induction coil, 7S-oo

Holtz machine, 15.00

Friction machine, 5.00

Electric bell, 5.00

Joint discharger, 2.00

Universal discharger, 6.00

Double helix, 8.00

Gold-leaf electroscope, 5.00

Fulminating panes (3), 2.00

Morse's telegraph apparatus, 2.00

Magnets (3), 2.00

Atwood's machine, -
. 40.00

Spouting-fluid apparatus, 30.00

Air pumps, 175.00

Pair Magdeburg hemispheres, . 4.00

Condensing pump, 3.00

Hydraulic press, 25.00

Magic lantern, 30.00

Inclined plane, 4.00

Pair scales, 4.00

Receivers (3), • 6.00

Lifting and force pump, 5.00

Gyroscope, 8.00

Compound lever, 3.00

Inertia apparatus, 3.00

Plateau's apparatus, 4.00

Upward-pressure apparatus, 5.00

Pyrometer, 5.00

Thermo multiplier, 3.00

Parabolic reflectors (3), 6.00

Equilibrium tubes, 2.00

Illustration of buoyancy, 1.00

Condensing syringe, 1.00

Massons' apparatus, *. . . . 1.00

Electric pen, 10.00

Globes (2), 25.00

Bunsen cells (40), 20.00

Crowfoot battery, 1.00

Wollaston battery, 2.00

Prude Homme cells (4), 2.00

Electrophorus, . 4.00

Guinea and feather tube, 2.00

Bell telephones (2), 3.00

Thermo-electric revolving arch, 2.00

Centrifugal force apparatus, 2.62
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Set of lenses (7), $6.87

Mirror, concave, 7.50
" convex, 1.37
" multiplying, 3.12

Anorthoscope, 7.50

Reflection and refraction apparatus, 4.50

Spectroscope, 73-5°

Diagram of solar spectrum, 1.87

Prisms (4), 17.50

Convection apparatus, 1.12

Hero's steam-engine, 1.12

Syren (2 dials), 26.25

Chlodni clang figures, 5.25

Double bellows and set of organ pipes, 27.50

Violin bow, 1.25

Singing-flame gas-burner, .87

Reflection of sound apparatus, 10.50

Thermophone, 3.75

Stationary engine, etc., . 8.75

Platinum and silver chain, 1.87

Electro-magnetic engine, 18.85

Electric pump, 7.50

Faraday's rotating needle, 1.87

Barlow's wheel, 2.50

Electrolysis apparatus, ' 7.50

Quadrant electrometer, 1.12

Gamut of 8 bells 8.87

Spiral tube, 3.12

Electric cannon, . 3.12

Orrery, 52.50

Gates double-action pump, 18.37

Balance for vacuo, 1.87

Leslie's apparatus for freezing, 3.75

Mercury vacuo gage, 1.37

Water hammer, .87

Wind-mill and 2 sets vanes, 10.50

Appold's centrifugal pump, 21.00

Montgolfier's hydraulic ram, 21.00

Hydrostatic bellows, 15-75

" paradox, 1.37

Force pump, 10.50

Lifting pump, 5.25

Diving bell, 6.87

Cartesian figures, .75

Barker's mill, 2.12

Nicholson's hydrometer, 3.75

Contraction apparatus, 1.87

Set of (2) mills, 8.50

Artificial fountain, 4.50
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Lead weight apparatus, $4-5°

Transmission fluid apparatus, 20.00

Model Persian wheel, 36-75

Overshot, undershot, and breast wheels, 45.00

Will's vowel tube, 10.50

Plates for vibration (6), 2.25

Organ pipe, with glass side, 15.00

Wire gauge (French and English), 15-75

Spherometer, 21.00

Wheatstone's photometer, 9.00

Self-moving wheel, 9-oo

Incidental apparatus, 230.04

Civil Engineering.

2 plain compasses, 36.00

1 engineer's transit, 125.00

1 surveyor's transit, 75-°°

1 solar compass, 175.00

1 Eckhold's omnimeter, 250.00

1 Wye level, 80.00

1 common level, 50.00

1 N.Y. rod, 3.00

1 Boston rod, , . 5.00

8 sight rods, 4-°°

3 chains, 100 feet, 25.00

1 chain, 66 feet, 8.00

42 tally pins, 2.00

1 sextant, 15.00

1 pole, 1.50

Staff for omnimeter, . 9.00

Portable sliding station staff, 13-°°

Total, • $3,287.26

CHEMICAL DEPARTMENT.
Collections :

—
Charts: Industrial (30), $15.00

" Food (7), 7.00

Collections : Fertilizers (40), 10.00 -

" Food (100), 25.00

" Industrial (700), 350.00

$407.00

Chemicals, 69.63

Apparatus :
—

Gas machine, . . . . • $565.00

Gasometer, 18.00

Polariscope, 10.00

Carried forward, $1,069.63
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Brought forward, $1,069.63

Spectroscope, $15.00

Balance, analytical, 40.00

" " 60.00

" simple, 2.00

Air pump, simple, 2.00

Goniometer, simple, 2.75

Air bath, 2.00

Beakers, crucibles, retorts, etc., 220.95

344-70

$1,414-33

State Geological Collection.

MILITARY DEPARTMENT.

75 sabres.

12 swords (officers').

6 sashes (silk).

10 " (worsted).

137 dress hats.

6 snare drums, stock, and belts.

1 bass drum and harness.

3 swords (1st sergeants').

3 " (color sergeants').

1 Winchester rifle.

1 Remington rifle.

1 flint-lock gun.

1 50-calibre rifle.

1 army revolver.

2 color collars.

2 flags.

1 camp-kettle.

1 coffee-kettle.

21 tin cups.

3 pairs chevrons.

93 belts and plates,

2 fencing masks.

1 hub model.

18 plumes.

2 gunners' haversacks.

2 hand-spikes.

Lanyards.

1 prolonge.

1 sponge, with rammer.

2 pendulum hausses.

2 sponge buckets.

Priming wires.

2 tube pouches and belts.

Thumb-stalls.

1 worm and staff.

1 artillery sabre.

20 knapsacks.

150 tampions.




