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Executive Department, Boston, January 31, 1873.

To the Honorable Senate and House of Representatives.

I have the honor to transmit herewith, for the information
of the General Court, and such disposition as may appear
expedient, the Tenth Annual Report of the Trustees of the
Massachusetts Agricultural College, with accompanying doc-
uments.

W. B. WASHBURN.

(Hommontomltl) of itlasoacljusctts.





Amherst, January 30, 1873.

To Hi Excellency William B. Washburn

SiJ :—I have the honor herewith to present to your Excel-
and the Honorable Council, the Tenth Annual Report
Massachusetts Agricultural College.

lency
of the

Very respectfully, your obedient servant,

W. S. CLARK, President.

Commomoealtl) of ittassacljusctts.
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To His Excellency the Governor and the Honorable Council.

The Trustees of the Massachusetts Agricultural College
respectfully offer the following Report concerning their opera-
tions during the year 1872, and the present condition and
prospects of the institution under their charge :

As no grant was received from the last legislature, no addi-
tional buildings have been erected and but few improvements
attempted since the last annual report. Nevertheless, with
the money in the treasury at the beginning of the year, the
income from the endowment fund and the receipts from term-
bills and sales of farm and garden produce, all debts have
been cancelled and the current expenses paid, while a small
balance remains on hand, as appears in the report of the
Treasurer and the financial statement herewith transmitted.
With the exception of a few special gifts from the Board of
Trustees, no funds have been donated by individuals for per-
manent prizes or scholarships, for the aid of indigent students,
for the purchase of books or apparatus, for the improvement
of the farm, for agricultural experiments, for the planting and
keeping of the botanic garden, for the increase of the plant-
houses, for the endowment of professorships, or the erection
of buildings, although these important and most deserving
objects have been repeatedly and urgently presented to the
notice of the wealthy friends of the College.

Some of the agricultural societies have continued the annual
scholarships heretofore maintained by them, but many have

ANNUAL REPORT.

Finances

Society Scholarships.



91873.] SENATE—No. 75.

failed to make the usual appropriations, notwithstanding
earnest applications in several cases from worthy young men
needing such assistance. The failure to keep up this most
important connection with the College seems to have been the
result either of indifference to the subject of agricultural edu-
cation, or of a feeling that as there were students enough in
attendance no further effort was necessary. The Massachu-
setts Society for Promoting Agriculture has, however, with
wise liberality, maintained four scholarships, the recipients
of which are required to be good students, and to have the
intention of becoming farmers or gardeners after graduation.
It is exceedingly desirable that each agricultural society in the
Commonwealth should keep itself constantly interested in the
objects of the College, and select from its own limits, by a
thorough competitive examination, one or more students, who
should receive its bounty and be its representatives at the
State institution for the training of farmers, and who, having
finished their course with honor, should return home to be
most useful helpers in the great cause of agricultural improve-
ment.

Examination for Admission.
The real value of the work done by the College must

depend largely upon the natural ability and thorough prepa-
ration of the young men who present themselves for education,
and while the number who can be accommodated in its rooms
is so limited as at present, a judicious selection of the most
promising candidates is particularly necessary. There is a
very natural desire on the part of the excellent officers in
charge of the several departments of instruction to raise the
standard ofattainments for admission to the highest practica-
ble point. It has, however, been thought by the Trustees that
the College course should begin at a point attainable by the
sous of farmers in the common schools of the smaller towns.
Hence the only examinations required are in arithmetic, geog-
raphy, English grammar and the history of the United States.
The deficiencies exhibited in these simplest elements of
education are often most astonishing. It not unfrequently
happens that students from high schools and private schools
of some reputation are lamentably ignorant even of spoiling,
as well as the first principles of mathematics and language.
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Though every county of Massachusetts, and thirteen other
States and nationalities, are represented in the College, it is
not unjust to affirm that not ten per cent, of all applicants for
admission are as well qualified as they ought to be, consider-
ing their ago and the length of timethey have spent in school.
There certainly seems to be some radical defect in a system of
education which lays poor foundations. Whether the fault
lies in the method of teaching, or in the number of subjects
taught in our modern schools, is, perhaps, not easily deter-
mined. If the College can aid in securing greater thorough-
ness in our educational system by insisting upon an accurate
and available knowledge of the elementary branches as a con-
dition of admission to its privileges, it will accomplish an
incidental good of no small moment.

The Education Offered.
The course of instruction occupies four years, and is

arranged so as to combine the largest practicable amount of
literary and scientific culture and training, with a knowledge
of the theory and art of agriculture and horticulture. Civil
engineering, veterinary medicine, chemistry and military tac-
tics are appropriately prominent branches in the regular
curriculum, and it is hoped provision may soon be made for a
post-graduate course of one or two years for such as desire to
prepare themselves for the practice of one of these professions.
It is intended that every graduate of the College shall be
rendered familiar with the principles and methods of scientific
and profitable agriculture, with special reference to those
branches of farming best adapted to Massachusetts'. It is,
however, obviously impossible to impart to students totally
unacquainted with farming a complete knowledge of all the
details of this complicated business. The object of the system
adopted is rather to perfect the education of young farmers
by mental culture, by scientific training, and by the study of
the best models of domestic animals, of farm-implements, and
of agricultural operations in every department of the art.
With a well-trained mind, a sound body and a good character,
with a knowledge of books and the proper methods of investi-
gation, and with the general intelligence acquired by four
years’ association with his fellow-students from various sec-
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tions of the country, as well as with thoughtful, earnest and
skilful teachers, the graduate of the College ought to be pre-
pared to begin a useful and successful career in agriculture.
The measure of his success must, however, be largely deter-
mined by his natural ability, the means at his disposal and the
circumstances which surround him.

The number of students since the opening of the College
has been constantly increasing, and has always been larger
than the dormitory and lecture-rooms could properly accom-
modate. In 1867, there were 56 ; in 1868, 85 ; in 1869, 119 ;

in 1870, 147 ; in 1871, 166 ; and in 1872, 171. The most
imperative want of the institution at the present time is a
public building, to contain a chapel, library, museum and
lecture-rooms. This edilice should be constructed of stone,
from the excellent quarry of gneiss belonging to the corpora-
tion, and should be furnished with a suitable tower for a bell
and clock. Whenever this shall be completed, the lower
story of south college may be converted into dormitory apart-
ments for sixteen additional students. There is reason, also,
to think that a new dormitory building would be promptly
occupied as soon as finished.

The organization of the faculty of instruction is believed to
be admirably suited to the accomplishment, in the most eco-
nomical and efficient manner, of the objects of the College.
Brief reports upon the several departments by the officers in
charge, are presented herewith, which, considered in connec-
tion with the schedule of studies appended to the catalogue,
will afford an approximate idea of the education attempted.
The president, with eight resident professors and a few non-
resident lecturers, can thoroughly teach all the subjects which
may be profitably introduced into such a definite course of
study and training as is best adapted to the average attain-
ments and capacity and prospective wants of our agricultural
students. The number of hours required for practical exer-

in the various departments renders optional studies im-

Accommodations for Students.

College Faculty.
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practicable, even if they were imagined to be in any manner
advantageous to those who are candidates for a degree.

The exercises of graduation week were attended by a large
number of visitors, among whom were many members of the
State government, and the Board of Agriculture. The gradu-
ating class, numbering twenty-four, were addressed by His
Excellency Governor Washburn, who spoke eloquently on
the importance of education, saying that the State could better
afford to maintain common schools than reform schools, and
colleges than penitentiaries; that there was special need of
institutions for the advancement of the industrial arts; and
that it was the duty of the people to cherish the Agricultural
College. In conclusion, he exhorted the young men to show,
by their deeds in after-life, the high practical value of the
training they had enjoyed, and reminded them that the suc-
cess and reputation of the College must be inseparably associ-
ated with the conduct and career of its graduates.

The address before the literary societies was given by Prof.
D. C. Gilman, then of Yale College, but now president of the
University of California. Ilis subject Avas, "The Relations of
Schools of Science to the Culture of New England.” He
began by congratulating the people of Amherst on their felici-
tous solution of the problem of literary and scientific culture.,
Tavo friendly institutions, one of letters and one of science,
here stand side by side, and each helps the other by concen-
trating in this quiet spot so many facilities for instruction.
This prosperous College of Agriculture, Avith its ample wood-
lands, meadows and gardens, its greenhouses, herbarium and
collections, its convenient halls, its military skill, its naval
trophies, its corps of expert instructors, its well-filled ranks
of students, its treasury steadily replenished by public and
private bounty, all this the fruit of a single decade, bears
Avitness torapid progress in scientific and industrial education;
Avhile the rapid groAvth of Amherst College at the same time,
slioavs that scientific schools have not been encouraged at the
expense of literary foundations.

After enumerating some of the characteristics of New Eng-
land soil, climate and scenery, and referring to the rapid

Anniversary Week.
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increase of Massachusetts, Connecticut and Rhode Island, in
population, wealth, manufactures, railroads and educational
institutions, the orator remarked that certain tendencies to a
bad civilization were observed with apprehension by many.
Prominent among these were the growth of large towns and
manufacturing villages, with a simultaneous decline of rural
communities; the rapidly increasing preponderance of cor-
porations ; the decided infusion of foreign elements, destroy-
ing the homogeneous character of our population; and the
serious controversies between capitalists and workmen, lead-
ing to prolonged and disastrous strikes.

Among the means at our disposal for successful resistance
to these dangers, industrial education was most important,
and within the ten years since Abraham Lincoln signed the
bill granting land to agricultural colleges, great results had
000 O 7 O

been reached in New England. Harvard and Yale have de-
partments of science, while Amherst, Brown, Dartmouth and
Wesleyan University at Middletown are giving enlarged atten-
tion to it. Boston has the Institute of Technology, Worces-
ter the Free Industrial Institute, while here we have this
distinctively Agricultural College, of Massachusetts in name,
of New England in reality. Nestled in this richest part of
our Connecticut Valley, open to students from the river’s
source, central in position, in climate and influence, it is
destined to be to New England our central school of agricult-
ure, and a leader among the national institutions.

In naming some of the beneficial influences to be derived
from these sources, he said :

" The farmer especially needs to
learn all that he can about the laws of the weather, the theory
ofvegetable growth, the influence of soil and air, the principles
of stock-breeding, &c., in order to compete with the farmers
in more favorable regions. On the other hand, our thrifty
towns and villages, with their busy workmen and prosperous
capitalists, furnish a ready market. The better the produce,
the quicker it will sell; the more skill in gardening, the more
savings in the bank. Every one of these-large towns will need,
also, a public officer, to be known as the city’s civil engineer,
to survey lands, advise as to drainage and sewerage, the in-
troduction of water, and the laying out of parks and pleasure-
grounds. Dynamic engineers will also be wanted, to deal
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with force and motion, with the steam-engine, the water-wheel,
&c. Chemists and metallurgists will have callings of like
importance, and skilled labor of all kinds will be needed.
Every large town will require a medical and sanitary adviser,
and teachers for the lower schools will be called for at all such
colleges as this is. There will be no lack of work for the
disciples of the new education, whose advantages are, that it
adds to human knowledge, insures the productive power of
the community, and prevents waste, improves health and
lengthens life, and brings leisure for social, intellectual and
moral culture. Its dangers are imaginary and real. Its
imaginary dangers are, that in the increase of scientific cult-
ure, literature will be slighted, materialism will dominate,
and religion be undermined. Its real dangers are, that too
short a preparation will be made, and the culture obtained
will be too narrow; that too many beginnings will be made,
and too little brought to perfection. One thing is certain,
that New England must depend henceforward for her wealth
and influence on her proficiency in education, her skilled
labor, and the alacrity with which every newly recognized
principle of science is communicated to her scholars and arti-
sans. If she will do in the coming years what she has done
in the past, she will easily maintain those moral, political and
religious sentiments which are her chief glory and renown.”

The Farm and Garden.
The general management of the farm and vegetable garden,

under the present system, devolves upon a committee, con-
sisting of the president, the professor of agriculture and of
chemistry, and the farm superintendent.

During the past year, Professor Stockbridge has had charge
of the garden, which has been kept in good order, and pro-
duced an abundance of vegetables in great variety. The
experimental portion has been devoted to the cultivation
of Japanese plants, the seeds of more than one hundred
varieties of which were furnished by former students of the
College who have returned to their native land. Many of
these varieties are very singular in appearance, and a few
promise to be of some value, but the best modes of cooking
and utilizing them have still to be learned.
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The immediate direction of the active operations on the
farm, the care of teams and stock, the buying and selling, and
the general oversight of employes, 'whether hired laborers or
students, excepting the class-work, have been intrusted to
Mr. John C. Dillon. His annual report, herewith presented,
contains an interesting statement of his intelligent and faithfulo o

endeavors, and his accomplished results, which, under all the
circumstances, must be regarded as quite satisfactory.

It is deeply to be regretted that no fund has yet been pro-
vided, either by the State or by individuals, to defray the
necessary expense of carrying on through a term of years a
well-ordered and systematic course of experiments for the
improvement of agricultural science and practice. Prof.
S. W. Johnson informs us that in Continental Europe there
are now in active operation no less than fifty-six government
establishments maintained for this purpose, and employing
more than one hundred educated men in making scientific
investigations for the advancement of agriculture. Some of
the,stations in Prussia are aided to the amount of $2,000 per
annum, while the one at Rome receives annually $3,000, and
the one at Munich, $4,500. It is a remarkable fact that since
the first experiment station was founded in 1852, their num-
ber has steadily increased, and their necessity been universally
admitted. As an example of their work it may be stated that
the station at Rome reported upon the chemical composition
and value of 287 commercial fertilizers in the year 1870. It
has also been announced by a Prussian minister of agriculture
that the results of experiments upon the feeding of animals,
obtained at a single station, have been of more direct advan-
tage to that country than the entire cost of all the stations
up to that time.

The trustees of the Pennsylvania Agricultural College have
undertaken to carry on three experiment stations in different
parts of that State. The tract of land set apart for experi-
mental purposes near the College contains 35 acres, and
is divided into 264 plots, each consisting of one-eighth of an
acre. Upon these plots it is proposed to experiment in the
most exact and thorough manner, through a series of years.

Agricultural Experiments.
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upon questions relating to the rotation of crops, modes of
cultivation, fertilizers, and different varieties of seeds, grains
and vegetables.

The land, the scientific investigators and the apparatus are
all ready at Amherst, hut the work cannot go forward until at
least $l,OOO per annum has been pledged to defray unavoida-
ble expenses. Might not a portion of the money now annually
devoted to the support of cattle-shows be profitably expended
for this object?

Notwithstanding the want of reasonable encouragement,
Prof. Goessmann, with his usual energy, has labored to achieve
something in this direction the past year. His investigations
upon the sugar-beet as a profitable crop in Massachusetts,
which were published in the College reports for 1871 and
1872, have attracted much attention, and been widely dis-
tributed both in this country and in Canada. The New York
State Agricultural Society has taken much interest in the sub-
ject, and has caused sugar-beets to be raised in many portions
of the State the past season, which have been sent to Amherst
for analysis. Another result of the discussion has been the
translation into English of the agricultural portion of the
standard German treatise upon beet-sugar manufacture, by
Walkhoff, for the benefit of the farmers of the Empire State.
Besides several prosperous establishments in California, an
extensive beet-sugar factory has been put into successful ope-
ration this winter at Freeport, Illinois.

The most important experiment in this connection in prog-
ress at Amherst the past season has been the growing of seed
from carefully selected beets of the best sorts, which will be
tested next year. The most approved labor-saving machinery
for sowing, cultivating and harvesting the beet-crop was
imported from Germany last year, at an expense of nearly
eight hundred dollars, for the purpose of demonstrating the
lowest cost of raising beets in Massachusetts. Through
unforeseen delays it did not arrive in season for proper trial,
but was used enough to show its exceeding value. A descrip-
tion of the different machines will be found in the report of
the farm superintendent, and a more satisfactory experiment
is hoped for next year.

The last legislature, with judicious liberality, enacted a law
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exempting all property employed in the manufacture of beet-
sugar from taxation till the year 1882.

The able paper of Professor Gocssmanu on commercial
fertilizers, accompanying this Report, is the result of much
study, and full of valuable facts and suggestions. It will be
strange if the farmers of the Commonwealth, who are so con-
stantly swindled, either by purchasing manures at exorbitant
rates or by being prevented from buying what they need
through fear of being cheated, do not provide some means to
encourage further investigations, which the professor would
gladly carry on for their benefit, if the necessary expenses
were paid.

It is an interesting fact that, since the last report, two
patents for improvements in agricultural machinery have
been granted to Mr. Clarence E. Brown, who was for four
years a student at the College. This is a hopeful indica-
tion of results to be obtained from the education of young
men in connection with practical affairs, and there can be no
doubt that the liberal endowment of an experiment station
at the College would be of immense advantage in an educa-
tional point of view. Nothing so stimulates a desire for sci-
entific knowledge among students as familiarity with its
applications in the industrial arts, and a personal acquaint-
ance with the processes of original investigation. By the
selection and employment as assistants of the most competent
young men in the experiments undertaken, a large number of
trained observers would be developed, whose capacity for use-
fulness as promoters of agriculture can hardly be overesti-
mated.

In order to increase the desire and ability for close and
accurate observation, a course of instruction has been initiated
the past year in the use of the compound microscope, under
the skilful direction of Prof. H. J. Clark. With the income
of the Hills Fund for the advancement of botanical knowledge,
six valuable instruments, having a magnifying power of four
hundred diameters, have been purchased. This number will
he increased, if necessary, although every student who can
afford it will be advised to procure one for his own permanent
possession and assistance in after-life.

3
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At the recent meeting of theBoard of Agriculture in Barre,
the College was represented by the President, Professors Pea-
body and Stockbridge, Farm Superintendent Dillon, Gardener
Ware, and a considerable number of students. The relations
of botanical science to agriculture were fully discussed in one
of the evening lectures, and an effort made to awaken an
interest in this department of the College. As the lecture
will be printed in the Annual Report of the Secretary of the
Board, the subject, notwithstanding its exceeding importance,
will be no further considered in this place, than simply to
state the amount of money required before the planting of the
garden and arboretum can begin, and suitable instruction be
"iveu in horticulture.O

To complete the Durfee plant-house according to the origi-
nal design, and to erect necessary structures for the propaga-
tion of plants, the forcing of vegetables, flowers and fruits,
125,000 are needed. The general fund for the perpetual main-
tenance of the botanic garden, amounting to at least $50,000,
ought to be secured and devoted to this specific object before
any attempt is made to lay out and plant the ground which
has been selected for this purpose. The men are ready to
begin the work, the plans are perfected, and the place is pre-
pared,—only the money is wanting. While such a garden as
is proposed is attached to almost every university and agri-
cultural school in Europe, there is not one in America. With
all our boasted excellence in educational afiairs, we are lam-
entably behind in this respect. Will not some one of the
numerous wealthy patrons of literature and science who adorn
our age supply this deficiency, and thus secure for himself the
gratitude of the people and the honor of an enduring memorial,
combining the highest beauty with eminent utility?

During the year, several important changes have occurred
in the Board of Trustees.

Paoli Lathrop, Esq., of South Hadley, died of paralysis,
February 3, 1872, after several years of wearisome prostra-
tion and confinement from the active labors of life. He was

The Botanic Garden.

Board of Trustees.
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bom in Wilbraham, Mass., May 14, 1797, and was therefore
nearly seventy-five years of age at the time of his decease.
first occupation, after finishing his common-school education,
was teaching, in which he continued withmarked success for ten
years. Afterward, he was employed as clerk and book-keeper
in a mercantile house, for a limited period. In 1833, he
entered upon his business as a farmer in South Hadley, and
won for himself an excellent reputation as a man of enterprise,
integrity and sound judgment. He early became interested
in the breeding of Shorthorn cattle, and, by the introduction
of superior stock, greatly benefited the agricultural interests
of the State, and especially of Hampshire County. Mr. La-
throp was constantly honored by his fellow-citizens with public
offices of various kinds. He was prominent in the manage-
ment of town affairs, was three times sent to the legislature,
was president of the agricultural society at Northampton for
many years, and its representative on the Board of Agricult-
ure. When the Agricultural College was chartered, in 1863,
Mr. Lathrop was naturally selected as the member of the
corporation from Hampshire County, and discharged the duties
of his trust withremarkable fidelity and efficiency. Even when
incapacitated from attending the meetings of the Trustees,
he lost none of his interest in the affairs of the institution, and
preferred to retain his connection with it to the last. In his
decline, he enjoyed the consolations of religion, having united
with the Congregational church a few years before his death.

The following resolutions, from the pen of Hon. Marshall
P. Wilder, were adopted by the Trustees :

“ Resolved, That in the death of Paoli Lathrop, Esq., this Board
recognize the loss of one of its earliest and most devoted members ;

a gentleman eminent for his high integrity and his unblemished char-
acter, distinguished alike as a practical farmer and by his untiring
zeal for the advancement of the cause of agriculture, and for the
establishment of the Massachusetts Agricultural College.
“Resolved, That as an expression of our symp thy with his

afflicted family, a copy of these resolutions be transmitted to them.”

Another vacancy was caused by the resignation of Hon. D.
Waldo Lincoln, who was elected as the member from Wor-
cester County, when the College was chartered. Mr. Lincoln
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was an earnest laborer in the early efforts to locate and organ-
ise the institution in the best manner, and was induced to
vacate his office, after nine years of faithful service, only on
account of the requirements of his business engagements.

In place of Mr. Lathrop, the Board has elected John Cum-
mings, Esq., of Woburn, a gentleman distinguished not only
for his business talent, but for his liberality and enthusiasm
in the promotion of industrial education. Though deeply
engaged in the manufacture and sale of leather, he is one ofo o
the largest farmers in the State, owning seven hundred acres
in one tract, and producing milk, vegetables and fruit in large
quantities for the Boston market. As president of the Mid-
dlesex Agricultural Society, he has begun and nearly com-
pleted a plan of improvements by which their grounds and
buildings are rendered remarkably convenient and attractive.

The s ccessor of Mr. Lincoln is William Knowlton, Esq.,
of Upton, a wealthy manufacturer, of straw goods, but also
deeply interested in agriculture. He owns, in Upton and
vicinity, about two thousand acres of land, and not only
delights in thoroughbred cattle, but is especially enthusiastic
in reclaiming and improving boggy meadows and other waste
places. He is president of the Worcester South-east Agri-
cultural Society, and a member of the State Board of Agri-
culture, and has shown in former years, by frequent gifts, his
faith and hope in the College.

Conclusion.
It is a remarkable fact that, while the higher institutions of

learning in our country are under the direction of corporations,
consisting very largely of most judicious and successful husi-
ness-men, they are almost without exception inwant of money,
not merely for improvements but for current expenses. The
new education, now so fashionable, with its numerous parallel
courses of optional studies, and its insatiable demand for sci-
entific books, apparatus, models, laboratories, museums and
teachers, necessitates such extraordinary expenditures that a
financial system which would formerly have been regarded as
grossly extravagant is now everywhere conslde ed me ely an
evidence of thrift and enterprise. This laudable effort to
multiply and improve the means of instruction, and render
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education as thorough and practical as possible, has fortunately
been appreciated by the public. Wealthy patrons of learning
have, within a brief period, bestowed many millions of dollars
upon colleges and technical schools, while state legislatures
and the national Congress have responded to the numerous
petitions for aid with astonishing liberality. The cash value
of intelligence in all the pursuits of men is beginning to be
understood, and the necessity for applying the highest science
to the industrial arts is everywhere felt. Hon. Justin S.
Morrill, while advocating in the Senate of the United States
a bill for the further endowment of national colleges, has
recently said, "A practical education is more than ever
required for all classes, one almost as much as another, and
certainly required for the industrial classes of the American
people, in order to give them the sovereignty of their natural
faculties, to make them happy and independent personally, to
bring out their highest moral and productive value to the
country, to rescue them from littleness in their intercourse
with this world, and to render immortality even more desira-
ble in the world to come.”

Under such enlightened leadership, the Senate passed the
bill by a two-thirds majority, granting to each State 500,000
acres of laud, to be sold for the benefit of the schools and
colleges endowed under the Agricultural College Act of 1862.
If this, or some similar measure be enacted, it will add ulti-
mately a sufficient sum to the annual income of the College,
to enable it to go forward upon the plan which has been so
successfully inaugurated.

The total expenses of the institution, on its present basis,
are about $30,000 per annum, exclusive of the farm, which,
with its complete equipment, should be no burden to the
general treasury. Of this sum, only $lB,OOO are to be devoted
to the maintenance of the officers of instruction, which will be
admitted by all who are familiar with other institutions to be
a very small allowance. It cannot well be diminished, and
should be increased whenever practicable.

The income from the endowment fund is $15,000, or only
one-half whatis indispensable for the support of the institution.
The receipts from tuition, with the present limited accommo-
dation for students, may be estimated at $B,OOO. While most
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of the agricultural colleges of the country are able to give
free instruction in consequence of their more ample endow-
ment funds, it has hitherto been absolutely necessary for
the Massachusetts College to charge for tuition and room-rent.
With an earnest desire to favor the sons of farmers, and en-
courage them to obtain a professional education, the Trustees
have made the expenses of the students as low as possible,
and Avill continue to do so. If, however, the tuition should be
raised to $l5O per annum, which is the ordinary charge in the
best scientific schools, with $75 additional for students of
practical chemistry, the result would be to exclude many
young men desirous of enjoying the privileges of the College,
who are entirely dependent upon their own efforts for means
of support. In most of the older colleges charitable founda-
tions exist, from the income of which all indigent scholars
receive whatever aid is essential to their continuance in a
course of education. Until similar provision is made at the
Agricultural College, it must be difficult to determine what
plan ought to be adopted. At the present rate of charges, an
industrious, economical and intelligent student can work his
way through the four years with $l,OOO in money. It would
seem as if that was as much as a farmer of common pecuniary
ability could afford to pay for the education of one of his sons.
Until the income of the College is increased by a large grant
from Congress, or liberal donations from other sources, the
annual deficit of $7,000 must be appropriated by the legisla-
ture, or charged in tuition. As the indigent scholars in our
colleges usually improve in the best manner their opportuni-
ties and talents, and become most valuable citizens, the State
can aveil afford to deal generously with them.

The College, in order to accomplish in a desirable manner
its mission as a training-school for young farmers and garden-
ers, and as an experiment station for the advancement of
agricultural science and practice, should have a cash income of
not less than $50,000, and additional buildings and apparatus
costing at least $200,000. This would furnish accommoda-
tions for two hundred students, and enable the corporation to
give free tuition to all who might need it. Notwithstanding
the great difficulties arising from the present lack of means,
there is much cause for thankfulness in the prosperity of the
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College during the year past, and abundant reason to hope,
with the blessing ofProvidence, for its continued and enlarged
usefulness in the years to come.

Respectfully submitted,

W. S. CLARK, President.

Amherst, January 1, 1873.

order of the Trustees,
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President W. S. Clajik.

Sie :—The instruction in this department began on the first
term of the present academic year.

The freshman class have completed a course in elementary
human anatomy and physiology, the main object of the in-
struction being to give the students a sufficiently comprehen-
sive knowledge of the laws of hygiene, as based upon a gen-
eral study of the anatomy of the human body and the mode
of performing its various functions, in order that they may
intelligently adapt themselves to the daily and hourly varying
circumstances of their existence ; in short, that they mayknow
how to take good care of themselves, and be able to foresee
and avoid the evils of ill-health on the one hand, and to make
the most of all that is good in this life or the other.

As a general fact, the class has taken hold of the subject
with avidity, and kept up the interest to the end of the term,
giving much promise of excellence in the years to come.

With the juniors, a beginning has been made in comparative
anatomy and zoology; while the senior class has been busied
more or less with the study of comparative physiology.

It will be impossible to make even a moderate advance in
veterinary pathology, without previously securing a thorough
knowledge of the principles of healthy physiology among our
domestic animals. Between two evils, it will be better in the
main to attempt, as far as possible, to insure a good ground-
work of comparative physiology, than for want of time to go
superficially over both fields, and end the course with very
little that will beai close scrutiny. Instruction in General
pathology would then secure more attention and interest, and
produce a bettei effect, than to dwell in detail upon a few
special cases “without suitable preparation.

REPOET.
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There are two different ways of teaching by the objective
method, and both of them may be made highly available under
the proper conditions, and with a sufficiency of apparatus.
Untrained students should first be led through a general course
of comparative anatomy and zoology, and required to recite,
and allowed to discuss freely upon the topics assigned for the
time-being, with abundant illustrative preparations of anatomy
before them.

Having mastered the general principles of structure and
relation throughout the length and breadth of the animal
kingdom, the rawness of total ignorance is supplanted by a
new habit of thought, and a proneness to make further inquiry
upon meeting with any object in nature. Here, then, comes
the time for laboratory practice. Supplied with scalpel and
magnifier, the student should be required to work out topics
upon unprepared specimens. If he has acquired the smallest
grain of interest in the matter previously, patience will enter
where it could not possibly have existed before. He learns
the art of seeing and knowing what he looks at; he becomes
by degrees an observer; and in doing that, he is also becom-
ing unconsciously a draughtsman, and when required, as he
should be, to produce with pencil what he sees, if he wants
to do it, he will do it instinctively.

Yet, with all these supposed advantages, a student in the
regular course of this College cannot become a thoroughly
trained, self-reliant veterinary practitioner, and, simply for
the want of time, in the midst of his other equally imperative
duties, to master all that which, by the habit of usage, makes
one a skilful and ready worker. At best, he will be able, if -a
farmer, to administer intelligently only to the general weHaro
of his stock, and treat the more common ailments with prob-
able success. There can therefore be but one course for him
to pursue after he has graduated. He must enter upon a
special course of training, devoted solely to the one purpose
of becoming a veterinary doctor. A post-graduate course
seems to be demanded, when we consider the matter in this
light. Before that can be established in our College, how-
ever, if the proper authorities see fit to do so, we must first

Laboratory Instruction.
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fill up the measure of requirements appertaining to the current
course already in our hands, and most particularly in reference
to the laboratory work of the student.

This second stage of the objective method calls for what
very few colleges possess, that is, an abundance of duplicate
specimens; and no corporation, however well advised of the
want, can appreciate the necessity for such duplicates so well
as the professor who has suffered for the lack of them. At
this point, we very naturally turn to the formation of a muse-
um,—a working collection of comparative anatomy.

At the opening of the present year there were very few
specimens belonging to this College which could be said to be
available for thepurposes of study. The State collection must
of course remain untouched, as a representative of its kind,
and should not be subjected to the clumsy handling of un-
trained students. As soon as it can be duplicated, it ought
to cease to be used for lecture-room illustration by the profes-
sor. At the time referred to, the whole alcoholic collection
was inspected carefully, and alcohol supplied where needed,
and the irrecoverably injured specimens were thrown away.

In the formation of this museum of comparative anatomy,
the present aim is to dissect out and mount such parts and
organs of the bodies of animals as are most needed and indis-
pensable, in the meanwhile relying upon pictured illustrations
and blackboard diagrams to explain the minor features of any
topic.

The proper display of an anatomical preparation for class
use, and for reference, requires all the skill of an experienced
anatomist, and no small degree of patience, for the work is
slow. And slower still it may seem to an expectant public,
when it sees the cases filling up by almost imperceptible
degrees, through the work of one man. There are no trained
students to do this work, and it will require at least two years’
instruction and practice to make one a reliable assistant, even
in the roughest sort of work. A habit of carefulness comes
not by nature in an anatomical laboratory; it grows up to
usefulness only by thoughtful practice, and not a few mishaps.
With large yearly appropriations, a collection coidd be bought
in a short time, which would supply our most urgent needs;
but as we are situated at present, your incumbent must alone
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hew out his materials to the necessities of the occasion. Al-
ready, a considerable number of anatomical preparations have
been made with the utmost care, and an eye to their general
availability, and preserved in alcohol, within large stone jars.
At the same time, a collection of diseased parts and organs has
been initiated, with the view of forming a pathological muse-
um. This will in time be a more important and rarer source
of reference than the museum of comparative anatomy, because
unhealthy specimens are not to be obtained in such relative
abundance, nor in that variety, which the healthy kinds
afford.

The private collection of the instructor, is not so accessible
as we wish it might be, for want of glass jars in which to dis-
tribute it, but these have been ordered from the manufac-
turer.

A human skeleton has been bought for $5O. There are also
needed gigantic models of certain delicate, or minute organs,
such as the eye and ear, for lecture-room purposes. It is
proposed to purchase these at once, if procurable in this coun-
try) by means of the present appropriation. Many other
altogether or nearly as imperative needs have been noted,
whose estimated expense would far more than consume the
available funds. They may be purchased from time to time,
as rapidly as the yearly appropriations seem to warrant, and,
in all cases, would be a welcome accession to the apparatus
of instruction.

Very little of scientific interest has thus far occurred within
the province of this department.

There remains yet to be reported upon the autopsy of the
Devon cow, which died of a wasting disease this summer.
The microscopic investigations have not been completed, ow-
ing to the ill-health of your reporter, and, as it is only by
such a mode of research that the true key to the disease seems
discoverable, the subject is unavoidably postponed for the
present. The skeleton of this remarkably fine animal is in
process of preparation for the museum, and will be very valu-
able as a typical specimen to illustrate the structure of this
ancient breed.
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President W. S. Clark.

Sm :—I have the honor to report that I have been in charge
of the Military Department since the 20th of April, 1872.
When I joined the College at the above date it was already
well supplied with the latest model of the breech-loading
rifle-musket, and all the other arms and munitions necessary
both for practice and illustration. Some preliminary instruc-
tion had also been given in the tactics of infantry and
artillery. During the remainder ofthe spring term dress-hats,
and white belts, like those worn at West Point, were pur-
chased by the students, and they were organized into a
battalion of four companies, designated "The Massachusetts
Agricultural Cadets,” with permanent commissioned and non-
commissioned officers.

It has been the intention throughout to adhere with system
and persistence to the forms and customs of the regular army.
It is doubtless impossible to give in our College a knowledge
in any sense complete of the art of war, which Washington, in
his last message to Congress, calls "both complex and com-
plicated.” It is, however, intended that hereafter every
graduate of the institution shall be able to organize, clothe,
equip, drill and command a regiment, and to do this so in
conformity with the uniform system of standing armies as to
successfully oppose them, or smoothly coalesce with them.

Besides this practical elementary instruction, it is deemed
most desirable that sufficient time be set aside to give the
higher classes some general knowledge of field-fortification,
and the more general principles of out-post and strategy. Such
instruction has already been given in the form of lectures, at
such hours as could be obtained for the purpose. Additional
time is, however, desirable, because, if at any time our gradu-

RE POET.
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ates should be called upon for active military duty, such knowl-
edge would very greatly increase their usefulness, on account
of the scarcity of men qualified to construct the simplest earth-
works, or perform the simplest duties of staff-officers. In the
war of the Eebellion the want of men possessing such knowl-
edge was shown by the rapid promotion given to those having
very imperfect qualifications, and the utter failure of many
who undertook to discharge such duties. These facts, and
their resultants, in time, lives and treasure, so often talked
about, and in their vital reality so little comprehended, form
a reason not only for the above request but for any careful
attention the Commonwealth of Massachusetts may bestow on
this department of her only State College.

It may be remarked in this connection that ours is the only
great nation dependent for its educated defence on a single
military academy. France has eight, Austria over thirty, and
Russia over sixty military schools. To counterbalance these
may be urged the greater intelligence of our citizens, and our
isolation; but let us recall one single fact—how, only a few
months ago, pending the Alabama arbitration, wT e were
startled, as if by some new thing, by the fact that England,
with her countless steamships, could place every soldier on
the British Islands within the fortress of Quebec sooner than
we could march thither a force to invest it. While we may
hope that similar emergencies are very remote, it cannot be
the part of wisdom to ignore their possibility.

The only defect in the equipment of this department of the
College is the want of a suitable dress-coat. The uniform of
the battalion, as it now is, would be complete if this was
added. The dress-hats, belts and gloves, obtained since
April last, are just those to go with the finest uniform, and
the trousers now worn need not be changed. In place
of a coat the cadets have only a loose, ill-shaped flannel
shirt, which has to be worn inside the trousers, and presents
anything but a pleasing or military appearance. A coat
equal to those worn by any military organization in the
United Stages can be obtained for thirty dollars, and one such
coat would last a cadet during his four-years’ course. All
the articles of uniform now worn by the cadets have been pur-
chased and paid for by them, and it is thought that the

5
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College might reasonably be asked to appropriate for this
department something toward the purchase of these dress-
coats. Students entering the College hereafter, of coiu-sc, to
provide themselves, as it would not be, with the four years
before them, any special burden, while for the cadets now in
the battalion, some of whom graduate in a few months, the
burden would be considerable. The cadets might be willing
to incur on their own account the expense of a dress-coat in
preference to wearing the shirt they now have, but in this
case it may be questioned whether it would not be better for
the general interests of the College to bear at least a portion
of this expense for them, so as to make each cadet’s outlay
proportionate to his remaining time. It is, at all events,
most earnestly recommended that such steps as are deemed
most advisable be taken to provide the battalion with a dress-
coat. It is believed that this will be for the very best inter-
ests of the College, because the uniform of the cadets is a
certain index of the military department of the institution.
It is desirable, also, not only to maintain the present interest
in this department, but to stimulate the feeling that it is an
honor to belong to the battalion of Massachusetts Agricultural
Cadets and to wear its uniform. The importance of this
stimulus to the individual pride of the cadets will be appreci-
ated by every one at all conversant with military organizations.

Napoleon’s first act, when he was made emperor, was to
elaborate the dress of his army, which he said had before
made them look and feel " like mere policemen” ; and Wash-
ington urged again and again, even upon the hungry poverty
of the colonics, appropriations to beautify the uniform of the
soldiers.

A close-fitting, shapely dress-coat is also very desirable to
assist in habituating the men to the erect, healthy position of
a soldier.

In short, this department will never be what it should be,
either subjectively or objectively, until this coat, the only thing
we need, is provided.

During the term just ended the dormitory-rooms of the
College have been regularly inspected once a week. These
inspections have been made in the manner pursued in the
military academy at West Point, and cleanliness and order
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have been insisted on in the minutest details. These inspec-
tions are believed to have been as beneficial to the cadets,
both individually and collectively, as any duty that could
possibly have been intrusted to the care of this department,
and their results will speak for themselves to any one who
may visit the buildings.

During the past tenn the senior and junior classes have also
been instructed, under the care of this department, in topo-
graphical drawing, and their progress has been excellent.

In conclusion, I wish to commend the cheerful and gentle-
manly manner in which the cadets have uniformly discharged
all military duties, and to thank you for a hearty, consistent
and efficient support of my department in all particulars.
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President W. S. Clark.

Sir :—The three successive senior classes that have pursued
mental science with me have shown a better degree of interest
in the subject, I think, than might have been expected of
those who in this study pass to a field very different from that
of their previous labor. Of less average age, doubtless, than
students of the same rank in classical colleges, with three
years less of preparatory work, withno long-continued literary
training, in short, without six years of Latin and Greek,
many of them find it difficult to master the language of intel-
lectual science, and to enter into its nice distinctions. I have
endeavored to fix the main points in their minds by repeated
reviews and rehearsals near the end of the trimester, all rang-
ing at large being mostly limited to the first two months.

The question of preparing a pamphlet of printed interroga-
tions has often been in my mind, and is worth considering as
a means of concentrating attention on the essential points in
the text-book, and awakening further inquiry. A serious
objection to this plan is that it is not for the student’s ultimate
good, though it may facilitate study for the time; he needs to
find the hinges of a subject himself, to find for himself the
essence of a page or chapter, if only he would. All true
education is self-education, and must be made such, so far as
may be.

As a help to senior studies and literary exercises, as well as
in general to counterweigh the linguistic branches omitted
from the College course, I offer the suggestion that at least
one term of pre-seniority be given to the etymology of the
English language, a study at once highly instructive and
delightful, if appreciated.

This year it is already agreed to give the most essential

REPOR
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parts of moral philosophy in a few Sunday discourses, in
place of taking up the subject by text-book. Pulpit instruc-
tion, of necessity, goes over mucl> of the ground of practical
ethics. The senior class should be questioned on the more
special discourses now proposed, and hereafter, to avoid a
yearly repetition of these sermons, questions in ethics can be
given as addenda to recitations in mental science, the idea of
right being one of the topics in that science.

Social science, in its largo sense, is inchoate, and for that
very reason, as well as for its exceeding importance, demands
a course of judicious lectures. The more special science of
exchange is taught in its general principles, which are clear
and grand; the desideratum is an impartial history of the sub-
ject, statistical and universal, to be used as a reference-book.

In respect to the Sunday services, the good attention given
has been encouraging -

. The Bible-class exercise has resolvedo o

itself into a brief, rapid lecture, for the most part the subjects
of which during the past year have been chiefly the prophe-
cies, the parables and the book of Exodus.

A goodly number of students have shown perseverance and
religious principle in maintaining the organization and the
weekly meetings of their society, called the Christian Union.
The sittings are reported to be well occupied for the most
part. Choice additions to the small library of the Union from
time to time would do much to help forward the society and
increase its usefulness. There could be no better opportunity
for Christian generosity. The occasional presence of the
officers and friends of the College at the devotional meetingso o
of the Union would surely be acceptable and helpful.

In the reading-room of the College, supported by the stu-
dents generally, the "New York Independent” and the
"Christian Register” are the only religious papers I have
noticed.
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President W. S. Clark.

Sir :—During the past year, the students in agriculture,
both theoretical and practical, have manifested their usual
degree of interest, and every required duty has been per-
formed with cheerfulness and alacrity. Owing to the constant
pressure of work in harvesting the various crops of the farm
(all of which was done by the students), our required labor
during the fall term was not so diversified in character as is
desirable. Little opportunity was found to permit the several
classes to engage to any great extent in the general business
of farm-improvement. The laying out of drains, and the work
of nnderdraiuing, could not be engaged in, partly for the
want of tile. I would therefore suggest that the business of
the farm be so arranged that, during at least one term in the
year, students may participate in the labor of improving it, and
that tile may always be kept on hand, to be laid exclusively
by them in class-work, for the double purpose of having them
become familiar with the best methods of performing such
work, and to hasten the improvement of the estate.

The system adopted for keeping the tools used in class-work
distinct and separate from those used in labor controlled by
the farm superintendent and gardener, and for the proper care
and preservation of the same, is working well, and doing all
it can to teach the student order, care and method respecting
the implements of the farm; but, in my judgment, it would
be materially improved if each one could have a set of the
ordinary hand-tools which are most constantly in use, to be
exclusively his own, and he alone to be responsible for their
condition and preservation. To accomplish this, a greater
number of implements would be needed at the outset; but,
eventually, it would not materially increase the expense, for

REPORT.
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they would not be used so much, the method would insure
greater personal responsibility in their care, and result in less
need of repair and renewal.

Although the farm superintendent has done all in his power
to obviate the difficulty, yet the want of a team to assist in
many of the operations of class-work is a serious obstacle to
its efficiency, the students being often obliged to perform with
baskets and barrows work which could be accomplished more
rapidly and economically with teams. It seems desirable that
this should be remedied at as early a period as possible.

Our method of instruction in the theory of agriculture is
by lectures, which are continued through more than three
years of the College course, keeping the subject of agriculture
prominently before the student much the largest portion of
the time while he is connected with the institution. These
lectures are conversational in manner, and are intended to
give a thorough knowledge of the fundamental principles
which are the basis of all correct, rational practice in the
management of soils, and the production of plants and
animals, and to qualify the student to engage in agriculture,
or the pursuits related thereto, as a personal vocation, with
intelligent satisfaction and success, or to judiciously superin-
tend and direct agricultural operations. The entire course is
systematically arranged by topics, commencing with "The Im-
portance of Agriculture as an Occupation, and its Influence
on Private and Public Welfare and Improvement.” This is
followed by an exposition of the application and practical
value to agriculture of scientific knowledge. Our next study
is the soil, its origin, the causes which produced it, its com-
position, the offices of its different kinds of matter and their
influence on each other. Then we consider the effect on the
soil of cold or frost, of heat, of air, and of water. This is
followed by an examination of the chemical and physical con-
dition and changes of soil. This leads to the plant, as a gen-
eral topic, which is examined from an agricultural rather than
a botanical standpoint. It is considered with respect to its
characteristics and composition, its susceptibility to modifica-
tion and improvement by culture, its organs and their offices,
how it is influenced by temperature, air, water, soil and food.
Next we inquire concerning the effect on the soil of producing
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plants, naturally and artificially; what in each case are the
results, and why; followed by an explanation of the various
methods of culture and crop-rotation which may be resorted
to to sustain its producing power. Then follows the subject
of manures, which we consider in relation to their influence on
the soil and plant, their kinds, quality, general and special
adaptations. Then we examine the advantages and disadvan-
tages of different branches of agriculture, as a vocation, gen-
eral and special farming, selection of a location for each;
regard being had to individual taste, soil, climate and markets.
We divide and arrange the farm, locate and construct its
buildings, adopt a yearly and a life system or plan, arrange
the kind and rotation of crops adapted to its varieties of soil,
and go through in detail a year of routine management of
land, crops and stock. Then farm economy and accounts are
considered, followed by domestic animals, stock-husbandry
and everything related thereto, market-gardening in all its
departments, forests and forest-culture, and fruit-culture. To
avoid some of the real objections which exist to oral teaching,
constant effort is made to secure on the part of the student
such a record of the instruction given that it may be per-
manently retained, and at any time be made the basis of
review and examination. To make this instruction more
effective and useful, in certain parts of our course, it is ex-
tremely desirable that large additions be made to our very
small agricultural cabinet. We need for illustration in the
lecture-room, when considering the subject of implements of
tillage and pulverization, a collection of farm-implements of
the most ancient and modern manufacture,—models which
shall show the principles of their construction and the various
steps of progress in the several departments, and embody the
best ideas of the best farmers and mechanics of modern times.
It is also very desirable that in the department of labor-sav-
ing machinery for the farm we should be supplied with models
to enable the teacher to present clearly the object of their
construction and use, the principles involved, and to direct
attention to desirable improvements. Though the College
now possesses specimens of nearly all the improved breeds of
cattle, which are freely used in the course in stock-husbandry,
principles of breeding and the improvement of cattle, yet we
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need a large collection of diagrams, paintings and sketches,
which can be quickly and easily used by the lecturer to dis-
play the comparative faults and excellences of different
breeds and kinds of domestic animals, the various stages of
change and development from the original type to present
forms and qualities, and to show minutely the points which
it is the desire of the breeder to obtain. The use of such
diagrams would greatly enhance the value of the instruction
given and more than compensate the cost.

These suggestions respecting the wants of the agricultural
department are intended to apply to its present needs and
somewhat straitened circumstances; but I most sincerely
hope the day is not far distant when it will have assigned to
its special use a suite of apartments consisting of a lecture-
room, suitably furnished with appropriate emblems and dia-
grams, and, adjoining, cabinet and museum rooms, supplied
with everything needed to make the instruction of the profes-
sor of agriculture as interesting and useful as possible.
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President W. S. Clark

Sir :—I have the honor to submit the following Report on
the department of language :

One of the chief difficulties experienced in this department
has been the poor preparation of the students presenting them-
selves for instruction. It has been a constant uphill work
endeavoring to teach a foreign language to those who were
ignorant of the structure of their own. Either the standard
of admission should be raised, or a longer time devoted to the
mastering of each language. The object of instructing the
students in the modern languages being to enable them to read
scientific works in the German and French, the effort has been
to secure a fluency of translation and correctness of pronunci-
ation. Of the three terms set apart for this work with each
language, the first has been devoted to acquiring the principles
of the grammar, and the other two to translation and pronun-
ciation. In the last term, some historic or scientific work,
having a reference to the general course of study in the Cob
lege, has been usually read. The same authors are not read
from year to year, but they are varied with each class.

The study of English literature has been carried on, partly
by means of a text-book, and partly by oral instruction. It
has been prefaced by lectures on the formation of the lan-
guage,—the evolving of the English out of its different ele-
ments, with a slight sketch of the literature prior to the time
of Chaucer,—and has been supplemented by lectures on the
different characteristics of each period, the manners and cus-
toms of the times, and their consequent effect upon the litera-
ture of the nation.

REPO R T.
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President W. S. Clark.

Sir :—Pursuant to request, I present the following state-
ments and suggestions concerning my duties in the College ;

Department of Mathematics
During the year, I have taught algebra, geometry and trig-

onometry, and the work done by the classes under my instruc-
tion has been for the most part creditable. The substitution
of algebra for commercial arithmetic and book-keeping, during
the first term of the freshman year, is a step in the right
direction. Further progress of the same kind would in my
opinion add much to the character and usefulness of the Col-
leo-e. At present, its mathematical course begins too low and
ends too low. It seems very desirable that candidates for ad-
mission to the freshman class should pass a substantial examina-
tion, not only in the subjects now required, but in algebra, at
least to quadratic equations and in plane geometry. It would
then be possible to find a place in the course for analytical
and descriptive geometry, and possibly for the elements of
the calculus. The introduction of these topics is urged, not
for display, nor even for the discipline, which it is now fash-
ionable to deny them, but because they are implements most
useful and necessary for performing subsequent work. With-
out their aid the student of to-day, in any department of me-

chanics, physics or engineering, labors at an immense disad-
vantage, and this the more because he does not even know
what help they might afford him.
If these additional requirements should in any case delay a

student in the public school at his own homefor another year,
it is quite possible that such delay would be fully compensated
by the greater maturity with which he would come to all the

REPORT.
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studies of his collegiate course, to say nothing of the better
judgment with which he would meet the temptations of college
life.

Department or Physics.

Instruction has been given in mechanics during the first
term, in physics during the second term, and in astronomy
during the third term, this being the work of the junior year.
Hitherto this department has suffered for the want of suitable
apparatus, but this deficiency is now in part supplied. The
appropriation made at the time of my appointment is not yet
wholly expended. Among the instruments already bought,
or under contract, may be mentioned a superior air-pump,
Atwood’s machine, a hydraulic press, illustrations of. mechan-
ical powers and forces, a Holtz electrical machine, an induc-
tion coil, a Bunsen’s galvanic battery of fifty large cells and
a variety of suitable accessories. This work has been made
for the College by Messrs. E. S. Ritchie & Sons, of Boston,
and is of undoubted superiority.

The chief difficulty in the way of satisfactory progress in
this department is the want of time. It is not possible to dis-
cuss the elements of mechanics, of the pressure and equilibrium
of solids and fluids at rest and in motion, and the strength of
materials, in one term of thirteen weeks, diversified with sun-
dry cattle-shows and a regatta. If anything, it is still less
possible to cover the topics of pneumatics, and of the vibratory
forces, in the same time. The work can be best compared to
a brief visit to a vast museum, where one wanders from room
to room, looking at nothing in particular, and only seeing what
is to be seen, possibly learning where to look for this or that,
if he desires more intimate acquaintance. Conscious of this
state of things, I have not even opened the doors to several
departments, but have confined myself to a few topics, select-
ing such as seem to be of most direct practical application,
and those which could be most readily illustrated.

Department of Engineering.

Instruction has been given to the sophomores in the theory
and practice of land-surveying, to the juniors in topographical
surveying, and to the seniors in the theory of road-building.
In connection with each of these subjects, constant practice
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has been given in the field, with the proper instruments, each
student having his share of work under the eye of the instruct-

or. Much interest has been manifested, and the students have
done ranch more than the regular assignments, either upon
the farm as practice or off the farm for compensation. For
this extra work, every facility has been given, by the loan of
instruments, as well as by advice and explanation. It has
happened that important engineering data, as determined by
onr students, have been verified by the rigid scrutiny ot ex-

perts, who had declared the facts impossible, and the mere
o'uess-work of the boys.

During the year, a Burt’s solar compass has been added to
our field-instruments, and the seniors have been taught its
theory and use. Additional field-instruments will lie desira-
ble for the economical working of the. present sophomore
class, who will take the field in the next spring term. It will
also be desirable to adopt some system by which members of
the lusher classes may be detailed to instruct squads in sur-

veying, according to the system now' practised in the militai\
and agricultural departments.

�
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President \V. S. Clakk.

Sir :—ln compliance with your request, I state subsequently
in detail the course of studies hitherto pursued in the chemical
department, with a few suggestions for future requirements.
The instruction in chemistry begins with the freshman year,
and continues until the second term of the sophomore year.
Three terms are devoted to lectures, with experimental illus-
trations, and to recitations on these lectures, five hours each
week being occupied for that purpose. The practical exer-
cises begin with the last term in the freshman year, and con-
tinue for three consecutive terms, engaging each week six to
eight hours. The first term in the freshman year is devoted
to an exposition of the various influences of the physical agen-
cies, as heat, light, magnetism and electricity, on chemical
phenomena. The chemistry of elementary substances, with
practical illustrations, occupies the second term. The third
term is devoted to organic chemistry, with particular reference
to agricultural and industrial applications. The laboratory
exercises of the first and second term are occupied with the
study of the properties of the basic oxides and the acids in
their isolated condition and in mixtures. The last term is
turned to account for the examination of important industrial
products, commercial fertilizers and soils. These examina-
tions are rendered more instructive by a weekly lecture on
the chemistry of the soil and of fertilizers, with experimental
illustrations in quantitative analysis. Towue’s Elementary
Chemistry, by Bridges, and Eoscoe’s Elementary Chemistry
(latest edition), are recommended as books of reference in
theoretical chemistry,—Will’s Analytical Tables in laboratory
practice. The instructions throughout are given with particu-
lar reference to the relations of chemistry to agriculture and
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the allied branches of industry. Blackboard notes quite fre-
quently occupy the place of the text-book, and the students
are expected to copy and pass an examination on them. Those
who are sufficiently advanced are instructed in quantitative
analysis. Ido not favor many exercises in quantitative analy-
sis for the entire class, since the benefits derived from it do
not compensate for the sacrifice of time for those who pursue
the regular course of instruction. Whatever might be accom-
plished in that direction would be at the expense of efficiency
in qualitative analysis, which is, after all, the first require-
ment of a good chemist. Opportunity is also offered for pri-
vate instruction, concerning special branches of industry, to
those who desire them.

The running expenses of the laboratory for chemicals is met
by a charge of $5 per term to every student who engages in
laboratory work. A stock of apparatus for ordinary labora-
tory exercises is kept on hand, and the students are furnished
with whatever they may need at cost, the amount being charged
to them in their term-bills. This apparatus may be returned
at any time, and its value will be credited, at liberal rates, to the
owners. Special analyses and investigations thus far carried
on have been necessarily planned withreference to the limited
means and time at my disposal. It would be desirable to
enter upon some systematic investigation concerning the influ-
ence of special fertilizers on farm-plants upon suitable fields,
as well as in pots, provided the necessary amount of assist-
ance, and of suitable apparatus, could be obtained. I believe
it to be for the interest of the College to offer inducements to
graduates who have made themselves noticeable for interest
and efficiency in chemistry, to remain and assist in the labo-
ratory and field-work of such experiments. In regard to the
pecuniary means required to start some systematic series of
practical investigations, I prefer at present to give no farther
specifications, yet will endeavor to present my views as soon
as they shall have been carefully considered. Meanwhile, I
propose to turn the resources on hand to good account.
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One of the most important features of the present day in
the management of the farm is the general and extensive use
of commercial concentrated fertilizers. Their merits are so
•well established that a rational and thorough system of agri-
culture is thought impracticable without their assistance, par-
ticularly when it is proposed to apply them in connection with
stable-manure.

It is but thirty years since the mineral constituents of
plants were looked upon as being merely ot incidental occur-
rence, and without any essential bearing upon their develop-
ment, but these views have been entirely changed in the
progress of science. Numerous and more exact chemical
analyses of the ashes of plants, which accumulated during the
beginning of the present century, began then to engage the
attention of scientific investigators. In comparing the ash-
constituents of different plants, they soon noticed that certain
mineral elements were present in a more or less conspicuous
proportion in every plant, and the general occurrence of these
substances led ultimately to the quite natural assumption that
their presence might be necessary for the performance of some
physiological process of vegetable life. Actual experiments,
instituted under well-defined circumstances for the purpose of
testing this view, proved quite conclusively that a certain kind
and a certain amount of mineral elements are indispensable
for the complete development of a plant, and that, in case its
own ash-constituents are not supplied, the plant may come to
blooming, yet it will not produce a perfect seed. To Profes-
sor Justus von Liebig, before all others, belongs the merit of
pointing out these important relations. It cannot be without
historical interest, at least, to recall hero the fact that even

the use of guano was urged by him in 1840, on the strength
of his analytical results, and its virtues explained by reference
to its constituents, while as yet not one pound ot it had been
used upon the farms of Europe.
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Alexander von Humboldt’s report, in 1814, concerning the
existence of the guano-beds upon the Chincha Islands, and
the use of that substance as a fertilizer by the Peruvians, had
passed by unnoticed. In citing this instance it is unnecessary
to mention that I am fully aware of the well-authenticated
statements that the dung of fowls was highly valued many
centuries ago by the ancient Romans-, and that wood-ashes,
bones, gypsum, lime, marl, &c., were used more or less
effectively in agricultural industry previous to the period
referred to above. Yet it will be conceded that their essen-
tial relations to plant-life, as we understand them at present,
were then unknown.

The successful introduction of mineral fertilizers for agri-
cultural purposes is one of the striking illustrations of the
influence and the value which exact modes of inquiry, with
well-defined questions, have over mere experimenting, with-
out a previous correct appreciation of the agencies and the
principles involved in the operation. True progress in agri-
culture can in almost every instance be proved to be the
result of the application of such rational modes of investiga-
tion as every branch of natural and physical science has sanc-
tioned in its own field of inquiry. To begin with an analysis
has proved to be hero, as elsewhere in experimental science, the
safest and most economical course to secure a desirable foun-
dation for synthetical attempts. The recent improvements in
general farm-management do not consist in the introduction of
O O

any particular new system; since to keep up the fertility of
the soil by fallow and the rotation of crops, to use irrigation
and drainage to enrich one portion of the farm lands at the
expense of another by keeping a certain proportion of meadow-
lands to secure manure for the grain-lauds,* or to fertilize the

* 2,000 lbs. hay contain (Wolff)
Nitrogen, pounds.
Total Ash,
Potassa, .

13:
31

Lime 15.4
Magnesia, 5.6
Phosphoric Acid, 8.
Sulphuric Acid, 6.8
Silicic Acid, 39.4 “

The relative proportion ofphosphoric acid to potassa in the produceof the meadows
of the former to four of the latter; in the case of grain-producing lands, one tc

one in wheat and one to two in Indian com
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surface-soil at the expense of the subsoil, either by subsoiling
or by cultivating deep-rooting plants—as lupine, esparsette,
lucerne, beet-roots or red-clover, etc., for feeding purposes,
and in the interest of fertilization, are all time-honored modes
of operation of more than one thousand years’ standing.
What we claim as the real progress is a more efficient, because
intelligent, use of their best features. The cause of their
repeated failures in former ages was but a natural consequence
of the state of general information, and mainly due to the
want of suitable means for gaining a clear understanding of
their respective methods of working. The intelligent farmer
of the present day has greatly improved his chances by calling
on the scientific investigators in every department of natural
science to aid him in his varied and complicated field of labor.
The best experimental resources of the present day have
served of late as guides in drawing more correct deductions,
and in arriving thus at more reliable results. To study the
growth of our farm-plants under simple and well-defined cir-
cumstances, in the greenhouse and upon the experimental
field, and to control the results thus obtained carefully in
their various relations by means of the balance in the chem-
ical laboratory, have greatly facilitated the discovery of more
correct interpretations of facts than is possible under more
complicated circumstances in the usual course of general
farm operations. Leaving the improvement of farm-imple-
ments here out of consideration, we may safely assert that the
main reasons of etter results in agricultural operations,
wherever carried on in a rational way, is due to a better
knowledge regarding the relations of vegetable life to the
soil, to the air, and to water, and the various reactions of
these agencies upon each other, with an appreciation of the
mutual dependency of animals and plants in the business of
farming. Modern agriculture recognize; as ts basis the
necessity of a quick restitution to the soil of those substances
which the crops raised have abstracted. To prove the exist-
ence of those relations, and teach how to comply with the
requirements in each particular case, is the work of scientific
investigators of the present generation. There is no oppo-
sition to any particular system of farm-management,—each
farmer is left to choose an agricultural industry best adapted
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to his natural and personal resources, yet all are restricted by
one common rule : they have to comply with that unalterable
relation which exists between demand and supply, since each
plant, although in its own way, tends to exhaust the soil
sooner or later.

The rapid and extensive introduction of the commercial
mineral fertilizers is the best possible acknowledgment,
although frequently unconsciously given, on the part of the
practical farmer, regarding his belief in the usefulness of
science in agriculture. The use of these concentrated fertil-
izers has fairly revolutionized this industry. They have
proved, wherever judiciously applied, a most profitable invest-
ment. A new era may be dated from the day of their
introduction, for the farmer finds his field of operations less
restricted than formerly, and being more at liberty to choose
his crops with reference to his markets, is able to make his
avocation more remunerative. Their importance cannot be
overestimated in regard to the maintenance of the fertility of
our farm-lands, particularly as long as farmers still allow a
fair portion of their home fertilizing material to waste, and as
long as the sewage question of our centres of social life
remains practically unsolved. Their special character in
many instances favors specific modes of action, and thus
renders them indispensable for the production of special crops
for manufacturing purposes.

In the following pages I propose to present, first, a few
considerations concerning fertilization with reference to the
commercial fertilizers in general use ; and, secondly, a short
sketch of the recently introduced Stassfurt potash and mag-
nesia fertilizers. In connection with these topics I shall also
state the results of an analytical examination of a number of
commercial fertilizers in use among the farmers of the State.

Stable-manure is still the main fertilizer in ordinary farm
operations, yet its peculiar value rests to-day more on its
beneficial influence on the physical condition of the soil than
on its effect on its chemical composition. A few analytical
statements concerning the composition of stable-manure under
ordinary circumstances may give some idea of its usual chem-
ical ingredients in various stages of disintegration.

One thousand pounds contained (Wolff) :
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O M < 'A C- CO 1-3 S £- CO £ 5

When fresh, ... 710 246 44.1 4.5 5.2 1.5 5.7 1.4 2.1 1.2 12.5 1.5
“ half decomposed, . 750 192 58.0 J 5.0 6.3 1.9 7.0 1.8 2.G 1.6 16.8 1.9
“ more decayed. . 790 145 65.0 5.8 5.0 1.3 8.8 1.8 3.0 1.3 17.0 1.6

Finding ourselves at present better informed concerning the
requirements of a complete manure, we know that stable-
manure, although the most complex of our common fertilizers,
can only in exceptional cases claim that title. As its composi-
tion depends mainly on the food consumed and the substance
used as an absorber of the animal secretions, its commercial
value varies widely, and its first cost depends on the price of
the fodder consumed for its production. Wherever a farmer
sells a portion of the produce of his industry, without replac-
ing the ash-constituents of the articles sold, either in the form
of food bought for his live-stock or its equivalent in the form
of suitable fertilizers, he cannot prevent his stable-manure, for
his system of operations, becoming by degrees an inefficient
fertilizer, for it does not contain all the essential elements in
such a proportion as his crops for a full repetition require.
A change in fertilizers is equal to a change in the compo-
sition of the soil, particularly of that portion which alone is
really valuable. The present condition of numerous farms
in this and other countries is an unmistakable demonstration
of this fact. The cultivation of meadow-lands, fallow, rota-
tion of crops, superior mechanical preparation of the soil,—
in fact, all those modes of treatment which aim at a suitable
development of the latent natural resources of the soil,—can
at best only more or less delay the time of its agricultural ex-
haustion ; they cannot prevent that ultimate result. To rely
on high farming, as a general rule, in procuring a sufficient
supply of mineral plant-food from the natural disintegration
of the soil, has proved to be unsafe. The commercial con-
centrated fertilizers, however, furnish excellent means to cor-
rect the composition of stable-manure, obtained under any
system of agricultural industry, and to make it a complete
fertilizer for the crops under cultivation. The kind of fertil-
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izer which a farmer ought to buy is best learned from the
article he sells. ' A few analytical statements bearing on this
question may convey some idea about the amount and the kind
of plant-food contained in 1,000 pounds of air-dried substance
of some prominent articles of farm-produce:

A

Wheat grain,
. . 20.8 17.7 5.5 0.60.6 0.6 2.2 8.2 0.4 0.3

live grain, .
. 17.6 17.3 5.4 0,3 0.5 1

Barley grain, . . 15.2 21.8 4.8 0.6 0.5 1.8 7.2 0.5 6.9
Oat grain,. . . 19.2 26.4 4.2 1.0 1.0 1.8 5.5 0.4 12.3
Corn grain, . . 16.0 12.8 3.3 0.2 0,3 1.8 5.5 0.1 0.3
Pease, , . . 85.8 24.2 9.8 0.9 1.2 1.9 8.8 0.8 0.2
Beans, . . . 40.8 29.6 12.0 0.2 1.5 2.0 11.6 1.5 0.4
Potatoes, ... 3.2 9.4 5.6 0.1 0.2 0.4 1.8 0.6 0.2
Common beet-roots,. 1.8 8.0 4.3 1.2 0.1 0.4 0.8 0.3 0.2
Turnips, ... 1.8 7.6 8.0 0.8 0.8 0.3 1.0 1.1 0.2
Hay, .... 13.1 66.6 17.1 4.7 7.7 3.3 4.1 3.4 3.4Live calf, . . . 25.0 38.0 2.0 0.6 16.3 0.5 13.8 0.0 0.1
“ oxen, . . 26.0 46.6 1.7 1.4 20.8 0.6 18.6 0.0 0.1
“ sheep, . . 22.4 81.7 1.5 1.4 13.2 0.4 12.3 0.0 0.2
“ pig, • • • 20.0 21.6 1.8 0.2 9.2 0.4 8.81 0.0 0.0

Wool (washed), . 94.4 10.8 1.9 0.3 2.5 0.6 0.8 0.0 0.3
Milk,- ... 6.4 7.0 1.7 0.7 1.5 0.2 1.9 i 0.1 0.0Cheese, , . . 45.3 67.4 2.5 26.6 6.9 0.3 11.5 1 0.0 0.0
Pggs, • . . 21.8 84.8 1.6 1.5 43.3 0.3 3.2 1 0.0 0.0

It must be quite obvious that information of the kind which
these analyses convey may claim to bo a safe guide when the
question of restoring to the soil what has been abstracted
comes under consideration. Upon large farms in Europe, it
is quite customary to keep a book-account of the movements of
the plant-tood abstracted from the soil. The intelligent man-
ager of a farm cannot fail to consider his prepared plant-food
on hand as the capital he puts at interest; on its fair return
depends his pecuniary success. Money judiciously expended
in commercial fertilizers is known to pay well, and to manure
liberally pays better than to manure scantily. It is a well-
known fact, that wherever commercial fertilizers have been
freely used as additions to stable-manure, the crops have been
raised to twice what they were when only stable-manure has
been depended on. England, and many other countries of
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Europe, furnish the proof of this assertion. The farmer who
wishes to benefit by the late rational progress in his occupation,
ought to make himself somewhat familiar with the teachings
of the previous analytical tables, and information of a similar
character, for a disregard of this advice will surely leave him
behind his more judicious neighbors. I call attention here
to an observation which has been made quite generally in
former times, as well as in the present generation, namely,
that in the cultivation of grain-crops with the exclusive use of
stable-manure, first, the grain has failed, and then the straw;
and, in the case of high manuring, that the yield of grain
declined and that of the straw increased, until, finally, the
entire crop failed to be remunerative. Wheat first showed this
peculiar tendency, and other farm-crops are affected more
or less in the same manner. This singular fact has found
its explanation in the influence wdiich the universal practice of
selling grain has on the soil employed for its production. A
careful examination of the seeds of all our cereals has shown
that they contain an immense proportion of phosphoric acid
in comparison with the straw; for instance,—

Wheat grain, . . . . . . 0.82 per cent, phosphoric acid.
Wheat straw, 0.23 “ “ “

Indian corn, 0.55 “ “ “

“ “ stalks and leaves, . . 0.38 “ “ “

In selling the grain, from two-thirds to four-fifths of the
phosphoric acid abstracted from the soil is lost for the
next crop, and so year after year. When now we consider
that this acid is but slowly rendered soluble by natural agen-
cies, the first result cannot be doubtful. The straw will find
for some time still its sufficient supply of phosphoric acid, hut
not enough for the forrUation of the grain. Continual demand,
without an adequate supply, directly or indirectly, means ex-
haustion, even in the more favored localities. The general
condition of most farm-lands regarding their present reduced
store of active phosphoric acid alone accounts for the rapid
and universal indorsement of phosphatic fertilizers,—as bones,
superphosphates, &c.,—for it is contrary to the teachings of
recent exact experimental inquiry to ascribe to phosphoric acid
a particular virtue over any other of the essential articles of
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plant-food,—as potassa, lime, magnesia, iron, sulphuric acid,
carbonic acid, water, and some suitable nitrogen compound, as
ammonia or nitric acid. Our information concerning the
requirements for a full development of plants here become
more concise. It has been proved by experiments, that the
above named substances are not only essential, but of equal
importance, which means, that in case one of them is wanting,
the rest cannot act. The exact position of other elements, as
sodium, silicium, chlorine, &c., which arc frequently found
in plant-ashes, is still less defined. Their functions, in case
they have any in the vegetable economy, are still a matter of
inquiry ; but they are considered at present of secondary conse-
quence. The observation in practice,—that of two crops which
require the same essential soil-constituents, and in a similar
obvious proportion, one fails where the other still yields a sat-
isfactory return, —does not necessarily contradict the previous
statement. A close examination in all instances ofthiskind will
show that these plants live either upon a quite different stratum
of soil, or their roots are by nature more or less better fitted
to absorb to a larger degree the available plant-food,—they
either have more numerous fine rootlets, or their roots spread
over a larger space. The rate of absorption by the roots de-
pends on the surface they present to the soil. We find it
therefore quite natural, that conditions of lands exist where
potatoes fail and beet-roots prosper, and also the reverse, or
that barley and oats will for years prosper where wheat has
failed, although in both instances a similar amount of the
essential articles of mineral plant-food are required. The
examination of the construction and the extension of the roots
of our farm-plants has given most valuable suggestions in
regard to a suitable system of rotation of crops.

The peculiar agricultural value of any fertilizer depends on
the conditions of the soil under treatment, and that one of its
constituents exerts the highest effect, which increases the
amount of that ingredient which is most wanting in the soil
for the support of the plant under cultivation. In some in-
stances, it may be a suitable nitrogen compound ; in others,
phosphoric acid or potassa or lime, etc. The agricultural
value of a fertilizer and its commercial value are measured by
quite different standards,—the former is determined by the

9



[Man.
66 AGRICULTURAL COLLEGE.

judicious selection of the farmer, and the latter depends on
the relation of demand and supply in the general market.
The amount, and the relative proportion of the active plant-
food in the soil, control the yield of the crops, provided the
weather is the same. To secure the highest possible yield,
under given circumstances, requires manuring to such a de-
gree, that the plants find, at any given period of their growth,
the largest amount of each article of plant-food they are capa-
ble of turning to account in their development. It is a notice-
able fact, that plants quite frequently require, even of the
same article of plant-food, a different quantity, in the various
stages of their growth. It has been noticed, for instance, that
the grain-crops consume an unusually large proportion of ni-
trogen during the period of blooming and forming the seed.
In case the supply is not adequate to the periodical demand
of the plants, their yield must suffer. It is for this reason in
particular that a liberal manuring of farm-lands on rational
principles pays better than to furnish but a meagre supply.

The present scientific views regarding the supply of atmos-
explicit than those regarding
There is good reason to assume
ogen which plants and animals

pheric plant-food are not less
the ash-constituents of plants,
that all the carbon and the niti
contain is of atmospheric origin,
from seeds in soil from which
and nitrogenous substance has
ash-constituents of the plants
the whole moist with rain-wal

Perfect plants may be raised
i, by calcination, every organic
5 been removed, by adding the
to be raised, and by keeping

-ter. The nitrogen is supplied
by the rain-water, in the form of ammonia and nitric acid.
The atmosphere contains, for ordinary requirements, particu-
larly for perennial plants, an ample supply of carbonic acid,
water and ammonia, as appears in the growth of forests * and
unmanured meadows. Yet, when the duration of the growing
period becomes an important factor, as in the case of raising
farm-crops, it is but natural to conclude that an artificial sup-
ply of atmospheric plant-food deserves the same attention as
the supply of mineral plant-food, for any excess of the latter
is of no value as long as a proper complement of the former
does not render it active. To secure a luxuriant growth re-

* Hlubeck states tlic average annual growth of wood in the forests of Austria to he
1,500 pounds (= 32.33 cubic feet) per Prussian morgen, or2,700 pounds on one acre.
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quires, therefore, an artificial supply ofatmospheric plant-food,
and as decaying organic substances are continually producing
carbonic acid, ammonia and water, the beneficial results ari
iuo- from an incorporation of organic matter in the soil find a
satisfactory explanation. The roots absorb the carbonic acid,
water and ammonia from the soil, and this additional supply
becomes'of particular importance when the leaves of the plants
are but little developed, or where they remain, from natural
causes, of a small size, and are thus, in both cases, poorly
qualified to absorb these substances freely from the air. De-
caying organic matter acts, also, beneficially on the physical
condition of the soil, and is a source of heat, in consequence
of its gradual oxidation. As a liberal source of carbonic acid
it aids in the disintegration of the soil. By its highly carbon
aceous character, it renders a light soil more retentive of
moisture, and, ifproperly incorporated, by its own shrinkin
heavy soils are made more porous. In spite of all these varied
beneficial chemical and physical actions of the organic matter
ui the soil, no ‘controlling importance is accorded to its pre:

ence, for, without its complement of mineral plant-food, its
influence on the yield of crops can be but slight. The humu
theory has had its day, arid the nitrogen theory has followed
suit. Experiments have proved that each fertilizing agent
has its particular limit in promoting growth, and that a large
accumulation of any one of them in the soil is, if not directly
hurtful, at least bad economy.* The fact that phosphates
sometimes, after years of liberal use, fail to produce the valu-
able results which had at first been noticed, is an illustration
of the consequences of supplying fertilizers without due regard
to the demand for them. From the foregoing statements, it
must appear quite conclusive that concentrated commercial
fertilizers deserve the particular attention of farmers, on ac-
count of their peculiar fitness to convert stable-manure into a
complete fertilizer for any crop, and to produce thus by its
use the highest possible yield from the lands under cultiva-
tion.

* Stockhardt, in experimenting with guano on potatoes, noticed that, in using 16
pounds of guano per acre, each pound of that fertilizer produced an increase of
pounds of potatoes; in using 340 pounds, but 12.2 pounds; in case of520 pounds, but
2.5 pounds; and in case of 695 pounds, but 1.75 pounds’ increase of potatoes were ob-
tained. Mr. Lawcs’ experiments with ammonia compounds, &c., gave similar results.
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Artificial fertilizers, on account of their concentration and
solubility, favor also a speedy enriching of the soil. To
restore farm-lands, which have been reduced in their produc-
tiveness, to their original fertility, even when possible by
means of stable-manure, requires some years of high manur-
ing. The quality of the animal excretions, and the properties
of the soil to be enriched, have each their specific influence on
the result. Manure obtained from horses, or high-fed ani-
mals for instance, disintegrate more rapidly than that of cattle
kept for ordinary purposes. Heavy and compact soils, being
very retentive, require a larger amount of plant-food to thor-
oughly fertilize them than those which arc less retentive, since
its distribution is more restricted. Light soils, as sandy loam,
&c., are well known to respond more quickly to manuring
than heavy soils, and they are also more readily exhausted.
A fair loamy soil gives the best returns with concentrated
fertilizers, and extremes of soil arc, considered from an eco-
nomical standpoint, unprofitable for high farming. As the
farmer has to deal more or less with all kinds ot soil, and in
a varying state of productiveness, he finds himself often sur-
rounded by most serious difficulties, in bringing his fields rap-
idly to their highest yield, when depending for fertilization on
the exclusive use of his stable-manure, since the latter requires
several years for its complete disintegration. A properly man-
ufactured commercial fertilizer may frequently, in a shorter
time, supply what is wanting to the soil, and its rapid dis-
tribution turn the latent plant-food at once to account, and
thus secure, even the first year, remunerative crops. Well
cultivated lands require, for the increase of their annual yield,
but a small quantity of the fertilizing substance, provided the
latter is in a state fit for immediate assimilation. Thus twelve
to fifteen pounds of nitrogen and twenty to twenty-four pounds
of phosphoric acid, ready for action, suffice in many instances
per acre. Speedy distribution being thus one of the principal
virtues of commercial fertilizers, it is right that the farmer
should insist upon having such manures prepared with refer-
ence to that point. All concentrated fertilizers ought to be
brought into a state of minute division, by mechanical or
chemical means, as the circumstances may prescribe. Their
comparatively high price renders it most desirable that the
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investment, with interest, should be soon returned. Many
of these artificial fertilizers have of late acquired, also, an
additional value, on account of their special character, and
thus special action ou the quality of various important crops
for industrial purposes. They have greatly aided to improve
those qualities which impart to them a higher value. The im-
provements in the cultivation of sugar-beets, tobacco, Ac.,
are of such an encouraging character, that much valuable
information may be expected from experiments with other
crops. Their importance in this direction will increase in the
same proportion as we shall understand better the exact
functions of each of the several mineral plant-constituents in
regard to the various physiological processes going on in the
growing plant. To study the peculiar influence of each arti-
cle of plant-food on the production of vegetable substances,
such as starch, sugar, oil, &c., has engaged for years the
particular attention of agricultural chemists. When these
questions are better understood, there is good reason to as-
sume that a rotation in special fertilizers will ultimately serve,
in a large degree, and very efficiently, as a substitute for the
rotation of crops.

The recognition of the importance of various mineral sub-
stances in the economy of plant-life, has produced, as a natural
result, the trade in fertilizers, and each new requirement of
the farmer has been speedily supplied. Bone phosphates and
superphosphates, the latter frequently mixed with nitrogenous
animal matter or ammonia compounds, have formed hitherto
the main bulk of commercial fertilizers. Phosphoric acid,
lime, sulphuric acid and nitrogen have thus for years past
been duly represented in the market, while potassa and mag-
nesia have received less attention. The sources of potassa
for fertilizing purposes formerly consisted mainly of nitre and
wood-ashes. The former proved too expensive for agricultural
use, and the latter were not available in sufficient quantity. The
supply of magnesia was left entirely to the natural resources of
the soil. The recent discovery of immense mineral deposits,
containing both potassa and magnesia in a soluble form, has
given a peculiar interest to extensive and systematic agricul-
tural experiments, by which their great value has boon abun-
dantly demonstrated. I propose, therefore, to treat of these
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new fertilizers, which arc known in commerce by the name of
Stassfnrt salts, somewhat more in detail in another part of thisin detail in another part of this
Report.

The great interest which the farmers of the State must feel
to learn what they are buying, and whether they are getting
the value of their money, has induced mo to make myself
somewhat familiar with the character of some of these fertil-

implcs have been takenizers which enter our markets,
from barrels bought in their re
and had their proper brands,
quired printed statements cone

pective depots in our vicinity,
,nd, at the same time, the re-

ling their chemical composi-
tion. As the farmer does not propose to pay for anything but
phosphoric acid, nitrogen (or ammonia) and potassa, I give
my analytical results with particular reference to these sub-
stances. The valuation of these articles has been made in
conformity with the prices of late recognized by dealers and
consumers in our section of the country. These prices are
16.25 cents for each pound of soluble phosphoric acid, 13.2
cents for every pound of reduced phosphoric acid, six cents for
every pound of insoluble phosphoric acid, thirty cents for each
pound of nitrogen and eight cents for each pound of potassa.
Reduced phosphoric acid is that portion which has apparently
once been rendered soluble in water, but has become insoluble
again in consequence of peculiar reactions which sometimes
occur in the manufactured fertilizer. Its compound with lime
is soluble in citrate of ammonia, and in a suitable condition for
speedy absorption under the influence of the carbonic acid of
the soil.

Aoimoxiateu Bonn Si
USSELI

Moisture and
Non-volatile :

61.54 per cent,

Tic acid,Soluble i 1(

Reduced
Insoluble

14

Nitrogen (= 2.5 ammonia)

f

ate of Lime, manufactured by
, & Co.

211.0 pounds of soluble }

42.8 “ ofreduced
4 24

9549.2 “ of ir
12 12.mmonia),of mtr40.4 of
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II
XL Fertilize!W. L. Bradley’s

Moisture and volatile matter.
Non-volatile matter, .

52.11 por cent
17.89
6.45Soluble phosphoric acid,

Reduced “ “ 2.8;?

Insoluble “ “

Nitrogen (3.23 ammonia),
B.CO

2.4;:

Valuation per ton of 2,000 pounds
129.0 pounds ofsoluble phosphoric acid, $2O £

56.6 “ of reduced 47
if insoluble

48.6 “ of nitrogen (64.6 ammonia) 14 |S

$47

ITT.
Wilson’s Ammoniated Superphosphate of Lime

Moisture and volatile matter, 50.95 per cent
Non-volatile matter, 49.06 “

Soluble phosphoric acid, 6.£
Reduced “ “ 1.01
Insoluble “ “ 0.93
Nitrogen (8.42 ammonia), 2.82

per ton of 2,000 pound.
133.0 pounds of soluble phosphoric acid, $2l 51

if reduced “ “ 2 6'
18.6 “ of insoluble “ “ 112
66.4 “ of nitrogen (68.4 ammonia) 16 80

09

IV.
Quinnipiac Soluble Nitrogenous Piiosphati

Moisture and volatile matter, 56.51 per cent
Non-volatile matter, 41.49
Soluble phosphoric acid 5.50
Reduced “ “ 2.45
Insoluble “ “ 3,47

Nitrogen (3.l4ammonia), 2.59

Valuation per ton of 2,000 pound.

110.0 pounds of soluble phosphoric acid
49.0 “ ofreduced “ “ifreduced 6 67

4 7679.4 “ of insolubl
51.8 “ of nitrogen (62.8 ammonia)

$l6 74
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V.
Fale’s Fertilizer.

Moisture and volatile matter, 39.87 per cent.
Non-volatile matter, 60.13
Soluble phosphoric acid, 1.60
Reduced “ “ 2.49
Insoluble “ “ 4.06
Nitrogen (3.23 ammonia), 2.66

Valuation per lon of2,000 pounds.
30.00 pounds of soluble phosphoric acid, $4 88
49.80 “ ofreduced “ “ 657
81.20 “ of insoluble “ “ 487
63.20 “ of nitrogen (64.6 ammonia), 15 963.20

$32 28

Guano (Gi anape Islands).
57.38 54.17 54.98
42.62 45.83 45.02
10.94 12.47 18.10
11.59 12.08 11.25

Moisture and volatile matter,
Non-volatile matter, .

Sand,
Total phosphoric acid,

9.70Nitrogen (11.78 ammonia),
Potassa,

.

32

Valuation per ton of2,000 pounds ,
238.80 pounds of phosphoric acid (at 12.64 cents per pound), . f3O 18
194.00 “ of nitrogen (235.60 ammonia), . . . . 58 20

40.40 “ ofpotassa, 323

$9l 61

I present these analytical results and valuations without any
farther comment. They tell plainly whether the amount asked
for these fertilizers in the various sections of the State is a
reasonable one. The guano, although inferior to the average
Peruvian guano, is, it appears, still the cheapest ammoniated
phosphate in our market. There arc several important points
in the fertilizer trade which require the serious attention of
the farmer. The present condition of that trade leaves the
farmer too much in the hands of the dealers, and places at
the same time the honest dealer at a great disadvantage with
his less scrupulous competitors in the business. To obviate
this, it appears to be but right that certain provisions for the
regulation of the trade in commercial fertilizers should be
made. Every dealer in these articles should be obliged to

VI.
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accompany each package of his manure which enters the market
with a distinct statement, givingthe exact quantityof eacli ingre-
dient which imparts a special commercial value to the fertilizer,
and fraud in the manufacture should be a criminal offence, Avith
a penalty proportionate to the damage done to the agricultural
community. AlloAvances should bo made, of course, concern-
ing such alterations as time may cause, or as are unavoidably
connected Avith the ordinary modes of manufacture on a large
scale. In case judicious luavs bearing on these questions should
not be found expedient by those in authority, it would be Avell
for the farmers to associate for their own protection, and to
refuse to buy of any dealer who does not comply with their
just demands. Differences arising betAveen the dealer and the
consumer could be decided by a chemical analysis. The chem-
ist charged with the examination should bo obliged to carry
out the analysis according to some well-established mode, and
to state his results in such a manner that every farmer could
decide for himself whether he got the value of his money or
not. The man who believes that he can judge correctly of the
value of an artificial fertilizer by any casual examination,
except as to its mechanical conditions, deceives himself. An
abominable or peculiar odor is not necessarily an attribute of
fertilizing substances. The pecuniary valuation of the various
constituents of commercial manures should also be more gen-
erally decided Avith reference to their fitness for immediate
re-action, for a speedy effect is one of their principal recom-
mendations. Their respective agricultural values, on account
of their special character, are greatly dependent on the rapidity
with which they render other latent plant-food in the soil
active. The price of insoluble phosphoric acid is based on
the price of bone-meal, and that of ammonia ought to be based
on that of crude sulphate of ammonia. Bones and sulphate
of ammonia are largely used in different branches of chemical
industry. The outside demand controls their prices, and
farmers cannot complain Avhen they are asked to pay Avhat
everybody else has to pay. To apply, however, these prices
indiscriminately to phosphoric acid and to nitrogen in every
other form, may suit the dealer, yet cannot be considered a
fair practice by the farmer. As far as the soluble phosphoric
acid is concerned, it matters but little from Avhat source it has

10
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been obtained; yet it is of considerable importance to know
whether the insoluble phosphoric acid is present in the form
of Peruvian guano, steamed bone-dust, fish guano or pou-
drette,—or in the form of coarse-ground bones, South Carolina,
Baker’s, Jarvis’s or Sombrero phosphate, or refuse boneblack
from sugar-refineries, or pulverized apatite. The substances
first named are known to act as quickly, if not more so, than
stable-manure, while those last named act much slower. The
substances of the second group above mentioned, ought not to
be to any extent in their undecomposed state in any artificial
concentrated phosphatic fertilizer. Their usefulness in their
natural condition depends entirely on their minute mechanical
division, and they ought to be furnished in a finely pulverized
form, and each at its own commercial value. They should
then be mixed with stable-manure, or a compost, where a
steady supply of carbonic acid might prepare them most ad-
vantageously for future assimilation. As it is quite trouble-
some to distinguish in any commercial compound fertilizer the
peculiar source of the insoluble phosphoric acid, the safest
practice for the farmer is not to buy so-called superphosphates
which contain insoluble phosphoric acid beyond a few per
cent., unless due allowance is made in the price.

In regard to the valuation of nitrogen, a distinction has
been made by chemists between actual and potential ammonia’,
meaning by actual ammonia that portion of nitrogen in a fer-
tilizer which is already present in the soluble form, as some
nitrate or ammonia compound. The name potential am-
monia refers to that portion of the nitrogen which will be
changed sooner or later, under suitable circumstances, into
ammonia. The value of actual ammonia is, as already stated,
best estimated from its cost in the form of crude commercial
sulphate of ammonia. This compound is obtained in gas-
works, and in connection with the destructive distillation of
animal matter, as in the manufacture of boneblack. To esti-
mate its value from its cost in guano seems to be more objec-
tionable, as its price in that case depends largely on the value
we assign to the phosphoric acid present. The valuation of
nitrogen, in the form of potential ammonia, should be some-
what restricted, as in the case of insoluble phosphoric acid.
From the fact that a classification of substances, which are
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considered sources of potential ammonia, must be necessarily
somewhat arbitrary, it does not follow that we ought to dis-
card entirely a proper lower value of potential ammonia as
compared with actual ammonia, or that we ought not to dis-
criminate between the various nitrogenous materials which
may be used. Urates, blood, dried meat, steamed bone-meal,
fish guano and poudrette, form ammonia with much readiness,
excelling even stable-manure in this respect. On the other
hand, refuse wool, leather, hair, horn-shavings, &0., are all
much more slowly decomposed, and therefore require to be
composted in a suitable mechanical form. These substances
are, of course, valuable for agricultural purposes; but as a
considerable period of time is required before their full benefit
will bo enjoyed, their price ought to be made with reference
to the loss of interest on the investment. The practice of
incorporating these substances into artificial fertilizers, with-
out a previous proper disintegration, exposes the farmer, not
only to frequent disappointments in regard to his crops, but
to serious pecuniary losses.

Having named some things concerning commercial manures,
about which farmers and agricultural chemists ought to con-
sult for the general good of agriculture, I take the liberty of
advising all persons to be cautious in indorsing this or that
fertilizer. It should be enough for the buyer to certify that
the dealer furnished him the substances which his bill speci-
fics. To give him the entire credit of success, or to blame
him in regard to the results obtained, is, as a general rule,
unfair; for, as the various articles of plant-food act always in
the same direction, and as they can only produce an increase
of yield when they are needed, it is the good judgment of the
farmer which deserves the credit in case his crops increase
under his management, and at his own door rests the blame
of his failures. Moreover, it not unfrequently takes years of
systematic fertilization to show the beneficial influence of fer-
tilizers upon exhausted lands. The best phosphates in the
world will not improve the fertility of lands when potassa is
wanting, and the richest ammonia compound will be without
any effect in case a sufficient amount of ammonia is already
present. The real money value of any fertilizer cannot be
directly determined by the mere consideration of the results



76 Jan.AGRICULTURAL COLLEGI

obtained at any particular time, and it is also evident that the
condition in which a manure leaves the soil, after one crop
has been raised, is a most important factor in deciding upon
its entire agricultural worth.

11.
The Stassfurt Potash and Magnesia Fertilizers.

• In a paper read before the Massachusetts Board of Agri-
culture, in December, 1869, I alluded to the growing impor-
tance of the Stassfurt manure-salts. Numerous experiments,
made by qualified parties in Germany, France and England,
leave at present no doubt about their great value as fertilizers.
They have, also, of late been introduced into our markets,
and as they supply a special want among our commercial con-
centrated fertilizers, and are thus destined to acquire consid-
erable importance, it seems proper to make the farmers of the
State more familiar with their character, and with the existing7 O

experimental results concerning their peculiar adaptation for
agricultural purposes. These salts were first discovered at
Stassfurt, Prussia, in connection with an extensive rock-salt
deposit. In sinking a shaft to the depth of 1,066 feet, a pe-
culiar layer of various saline compounds, 158 feet in thickness,
was penetrated, which directly overlaid the rock-salt. This
surface deposit seemed to consist of all the more soluble com-
pounds, but slightly altered, of the oceanic waters, from which
the entire deposit originated.* As a source of salt for ordi-
nary domestic purposes, it was considered unfit, and, conse-
quently, whatever had to be removed to get at the underlying
rock-salt was drawn aside as worthless. The celebrated ana-
lytical chemist, H. Rose, subsequently called attention to this
refuse mass as a source of potassa compounds. The govern-
ment soon acted upon his suggestion, and caused, in 1860,
sales at low rates, offering at the same time premiums to those
parties who should succeed in inventing some suitable mode
by which they might be changed into more valuable compounds
for industrial purposes. The present extensive chemical in-
dustry at Stassfurt, and in its vicinity, is the outgrowth of
that movement. The production of potassa amounted, in

* For details, see my paper “ On Stassfurt Potash and Magnesia Salts, &c.,” in
“ American Chemist,” July, 1871, page 5.
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1867, to 24,000,000 pounds, and the entire capacity of the
Stassfurt mines, as far as explored at that time, promised to
be from 100 to 120 millions of pounds per annum for 100
years to come. The influence of this new source of potash
compounds on the general market of these articles, may be
inferred from the fact that, in 1863, the entire annual supply
of potash compounds for industrial purposes consisted of
8,000,000 pounds of chloride of potassium, 40,400,000 pounds
of nitrate of potassa, and 65,200,000 pounds of carbonate of
potassa,*—in all, 113,600,000 pounds. Agriculturists were
among the first to avail themselves of the cheap crude refuse
salt for fertilizing purposes, yet they met, as a general rule,
with but little success in their experiments. A comparison of
the results of chemical analyses soon established the fact that
the material used in the various experiments must have differed
widely in its composition. This difference in composition
found its explanation in the peculiar arrangement of the vari-
ous salts in nature. They occurred in successive layers, and
their quality depended entirely on the locality whence they
had been taken. The following figures convey some idea of
the variations noticed in the composition of the crude Stass-
furt manure-salt used in many of the early experiments
(Heideu) ;

Cloride of magnesium, from ....12.20 to 31.19 per cent
sodium, “

.... 2.69 “ 67.20
potassium, “ . . . 0.00 “ 14.49

Sulphate of soda, “

.... 1.90 “ 17.21
potassa, “

.... 2.00 “ 19.21
lime, “

.... 0.00 “ 19.10
Carbonate of lime, “

.... 0.00 “ 4.40
Borate of magnesia, “

.... 0.00 “ 4.01

These analytical results render it quite obvious how little
reliance could be placed on experimental results obtained by
the use of a substance liable to vary so widely in its constitu-

* The carbonate ofpotassa was obtained from the following source;

Russia, 1818,200,000 pounds,
North America, 13,500,000
Hungary, 10,300,000
From refuse material in the beet-sugar manufactories of Europe, 23,200,000

65,200,000 pounds,
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ents, as well as in their relative percentage. Farmers, conse-
quently, discontinued their use, and thereby compelled the
dealers in these fertilizers to exert themselves to produce a
more reliable material. The consequence has been, that at
present there is scarcely a Stassfurt potassa fertilizer in the
market which is not the result of some process of concentra-
tion. As a good illustration of what is at present offered for
sale at Stassfurt for agricultural purposes, we may refer to a
late price-list of one of the largest manufacturing companies
of these fertilizers. One of the managers of this company is
the most successful inventor of new modes of manufacture in
this branch of industry, Dr. Grlineberg. The following price-
list was published January, 1872, and the price is based upon
a value of seventy-two cents, gold, for one Prussian thaler at
Stassfurt, the salt being sold in bulk ;

1. Potash fertilizer, ground, containing from 16
, to 22 per cent, of sulphate of potassa, with

more or less of chloride of sodium, to suit
11 80 36 $0 3.5the customer,

Concentrated potash fertilizer, containing, . 25.00 126 0 5.0
Sulphate of potassa and magnesia fertilizer

(or artilioial kainite), containing from 28
to 30 per cent, of sulphate ofto 80 per cent, of sulphate of potassa, . 16.18 060 0 4.0

4. Concentrated sulphate of potassa, equal to
48.44- 3 86 0 7.8from 78 to 80 per cent.,

Concentrated chloride of potasi um (No. 6),
containing 80 to 85 per cent 64 0 5.0

iium, with 526. Sulphate of potassa and magne
to 66 per cent, of sulphate of potassa and
30 to 88 per cent, of sulphate of magnesia, 28.3 2 64 0 7.8
to 66 per cent, of sulphate of

7. Sulphate of magnesia, equal tcilphate oi magnesia, equal to 60 per cent.
of sulphate ofmagnesia, . . . .0.0 0 36 0,0.0

8. Sulphate of potassa (about 11 per cent.), with
a large percentage of magnesia for scatter-
ing over stable-manure and compost heaps, 6.8 024 0 4.1

We learn from the foregoing figures that the oxide of po-
tassium costs less per pound in the lower grades (1, 3,8) of
these compounds than in the higher ones (2, 4,6), and
also that it costs less in the higher grades of chloride of potas-
sium than in that of the sulphate of potassa (4, 5). The
cheapness of the lower grades is considerably reduced by an



791873. SENATE—No. 75.

increase of freights for less valuable articles;—as soon as the
freight for one hundred pounds of oxide of potassium exceeds
about sixty cents, gold, the higher grades become cheaper
material for use. With us, considering the cost of freight,
the higher grades are decidedly preferable. I have made an
analysis of various samples of Stassfurt fertilizers. The fol-
lowing statements may convey some idea of what has been
offered for sale in our own markets during the past few
years:—

1. Concentrated sulphate of pot
tain 90 per cent. I found .

represented to con-
87.72 per cent.

2. Chloride of potassium, represented at 90 per cent. I
found 89.02

3. Refined sulphate of potassa and magnesia:
Sulphate of potassa, 43.3

of magnesia, 83.1
of lime

4. Concentrated sulphate of potassa, equal to 22.87 oxide
of potassium, 42.0

6. Calcined (rough ground) sulphate of potassa and magnesia:
Sulphate of potassa, 19.90

of magnesia, 17.60
Basic chloride of magnesium, . . . 4.60
Sulphate of lime, ... . 4.20

6. Artificial kainite:
Sulphate of potassa, 27.60

of magnesia, 18.18
of lime, 6.20

Chloride of sodium, not determined.
of magnesium,

7. Calcined native sulphate of magn lia (= kieserite) :

Sulphuric acid, 52.29
Magnesia, 25.31
Lime, 6.59

8. Native sulphate of magnesia (= kieserite) :

Sulphuric acid, 39.98
Magnesia, 17.86
Lime, 4.86

The unsatisfactory results at first obtained with the crude
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salts discouraged, as before stated, their consumption in gen-
eral agricultural operations, yet it did not affect the opinion
of those parties who bplieved in the fair prospect and great
importance of an additional abundant and cheap source of
potash compounds for agricultural purposes. They continued
experimenting under more defined, and thus more favorable,
circumstances. The question before scientific investigators
was not whether a potash fertilizer would be useful for agri-
cultural purposes, for there was scarcely an ordinary rotation
of crops on record in which the demand for potassa did not
exceed that of any other plant-food, phosphoric acid fre-
quently not excepted,* provided stock-fattening is not a
prominent feature of the agricultural system adopted. Some
of the most important commercial farm-crops, as potatoes,
beet-roots, hops, tobacco, corn, t&c., are known to require a
large quantity of potash; while the most prominent potassa-
containing rocks, as potassa, feldspar, &c., disintegrate very
slowly, and thus can furnish the potassa but sparingly. A
few detailed statements may convey some definite idea regard-
ing the consumption of potassa by most agricultural crops
(Birnbaum) :

Grain crops abstract per acre, about 23.70 pounds.
Meadows and pastures, “ 56.88 “

Most garden vegetables and hoed crops, about . . . 111.60 “

Clover and other fodder crops, about 63.20 “

Commercial plants, about 79.00 “

Grape-vines, “ . . . . . . 63.20 “

Cordee asserts that sugar-beets in Austria abstract an-
nually from the soil 17,300,000 pounds of potassa, in France
about twice as much, and in the German Confederation 38,-
900,000 pounds, and that potatoes abstract in OldPrussia, with-
out counting stems and leaves, 84,000,000 pounds from the
lands under cultivation with that crop.

Taking the utmost economy for granted, there is scarcely
any reason to doubt that in very many instances an application

* Prof. Birnbaum, in calculating the average consumption of soil constituents of
fourteen different systems of rotation, allowing the usual complement of live-stock,
finds that for a medium production every acre requires an additional-annual supply
of 17.4 pounds of potassa, 6.4 pounds of magnesia, 11.0 pounds of lime, 14.2 pounds of
phosphoric acid in case stable-manure is the fertilizer.
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of potash fertilizer will be as beneficial as phosphatic fertil-
izers have proved. Farmers who have been in the habit of
suffering their liquid.manure to waste have particular reason to
try potash fertilizers upon their lands. Numerous experiments
manifestly show that the majority of farm-lands, which have
been for any length of time under cultivation, are in such a
state of exhaustion that an addition of phosphoric acid and
potassa produces larger crops thaneither one of these fertilizers
alone, and that potassa, phosphoric acid and some suitable
nitrogen compound will act still better than either two of them
alone. It is for this reason that those wdio have no clear idea
about the specific action of each crop upon the soil usually get
along better with compound manures,—as stable-manure, ashes
and oil-cake,—than with special fertilizers, yet they rarely
obtain a maximum yield, nor can they expect to engage suc-
cessfully in the production of special crops of a superior char-
acter. These compound manures acquire, in fact, a particular
importance, when w7 e consider their composition with refer-
ence to the crop to be raised by their aid. The idea that we
can produce large crops of all kinds of plants by adding a
little of everything, finds no support in the past experience of
high or special farming. The farmer, wdio wishes to cultivate
his lands most profitably, must qualify himself to comply with
the special demands of his crops.

The main point in regard to the potash fertilizers, wdiich
required exact investigation, was to learn, by actual experi-
ment, in what particular form the Stassfurt potash compounds
would act best,—whether as chloride or as sulphate,—and
wdiat peculiar effect those compounds exert which accompany
the potassa in either of these two forms. The results thus far
obtained may be summed up as follows: the sulphate of po-
tassa is unanimously indorsed as the safest potash compound,
without regard to the kind of crop, particularly as far as
the quality of any product is concerned. According to
Stockhardt, it increases the percentage of starch in potatoes.
Karmrodt and Stohmann found that it increased the sugar in
the sugar-beet. Schlossing and Nessler noticed that it coun-
teracted best, in common with nitrate of potassa, the tendency
of tobacco to char, and thus to smell offensively, thereby ren-
dering it better adapted for smoking, and increasing thus its

u
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commercial value. Upon wet lands alone is its use decidedly
unprofitable. Even Sir Humphrey Davy noticed this fact. The
chloride of potassium has not received such general commen-
dation, and its use as a fertilizer for potatoes and tobacco has
been decidedly discouraged, for it acts upon these crops, more
to increase the quantity than to improve the quality. It is,
however, highly recommended for meadow and pasture lands,
for all kinds of forage crops and grain crops, particularly
when applied in connection with superphosphates. The chlo-
ride of potassium is also specially suited for use upon wet
lauds, and in case of very retentive, heavy soil. The effi-
ciency of any potash fertilizer can, of course, show itself only
when an additional supply is needed; yet even in case of a
deficiency in the soil, its effect may be greatly influenced by
the condition of the same. If it is too retentive, the circulation
of the salt will be limited, and, if not retentive enough, it will
descend too quickly to the subsoil.

As long as the matter of absorption was but little under-
stood, many observations with potash fertilizers could be
scarcely reconciled with each other, and their merits remained
doubtful. The peculiar absorptive properties of a good agri-
cultural soil, which Way and Thompson first noticed, has
been more studied, and additional facts have been established
within later years, which enable ns to control better the physi-
cal condition of the soil regarding the distribution of an article
of plant-food like potassa, phosphoric acid, &c. We have
learned that the property ofabsorbing these substances belongs
mainly to the fine, clayish silt in the soil, and to a sufficient
amount of humus well distributed throughout the entire earthy
material under agricultural treatment. As both these condi-
tions of the soil are the natural consequence of a proper culti-
vation, we find it not surprising that the improved portion of
the same kind of soil possesses higher absorptive powers than
the uncultivated one. The phenomenon of absorption appears
to be but another name for replacement, since it has been
noticed that absorption of potassa takes place only when com-
pounds of soda, lime and magnesia are present, while a corre-
sponding amount of the latter is always set free, and passes
into the subsoil waters. In case these substances are wanting,
or are only present in a small quantity, or in a form not suit-
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able for exchange, the absorption does not occur, and conse-
quently the action of the fertilizer becomes uncertain. The
discovery of chemical means to aid in the distribution of phos-
phoric acid by Liebig, has been of late followed by the recog-
nition of means to promote the distribution of potassa through-
out the entire bulk of the soil under cultivation. Foremost
among these means are chloride of sodium (Frank) and sul-
phate of magnesia (Piuous). The beneficial effect of common
salt as a fertilizer is doubtless often the result of this diet.

Some of these Stassfurt fertilizers deserve particular
attention on account of a large percentage of sulphate of
magnesia, and, in some instances, more or less of chloride of
magnesium. The latter compound is, even in small quanti-
ties, directly hurtful to vegetation, and no fertilizer should
contain it to any extent. Calcined potash compounds are
usually free from it. Magnesia compounds, as a general rule,
are in their isolated condition objectionable for fertilization,
yet in presence of potassa or soda compounds they seem to bo
harmless. The sulphate of magnesia has for two reasons
acquired considerable value in agricultural operations,—it
may be used as an absorber of ammonia and phosphoric acid,
and aid in the distribution of potassa in the soil. As a means
for the distribution of potassa, it is known to exceed every
other which has been applied for that purpose. Fertilizer
No. 6, consisting of 52-56 per cent, of sulphate of potassa
and 30-38 per cent, of sulphate of magnesia, enjoys a partic-
ular reputation on account of its superior fitness to cure clover-
sick and beet-sick lands, the potassa passing rapidly to the
lower strata of soil, and coming thus in direct contact with
the roots of these plants. The sulphate of magnesia may
be used like gypsum, and, if scattered over stable-manure,
or composted with it, absorbs ammonia, and combines with
the soluble phosphoric acid, while, on account of its greater
solubility, it exceeds gypsum in efficiency. As magnesia is
one of the most essential articles of plant-food, it is natural
that a direct incorporation of it in the main fertilizer may
produce beneficial results. The peculiar saline character of
these Stassfurt fertilizers renders it advisable to apply them
with some special precaution. In their isolated state, they
injure the roots with which they come in direct contact, and



Jan. 73.84 AGRICULTURAL COLLEGE.

they are, therefore, best either scattered daily in small quan-
tities, or composted. These modes of application are un-
doubtedly most advisable in general farming. In case they
are to be used for special crops for commercial purposes, they
ought to be mixed thoroughly with three or four times their
weight of muck or loam, and then carefully used with refer-
ence to the object in view. The best time for application is
late in fall or early in spring, to allow their suitable distribu-
tion in the soil. In case of a loose, sandy or gravelly soil,
where spring manuring pays best on account of a low degree
of absorption, it is best to incorporate them but a short time
before planting. Their continued systematic use is only to
be recommended upon well-drained lands.



Farm Superintendent.

REPORT OF JOHN C. BILLON,
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#

President W. S. Clark.

■ Sir :—I have the honor to submit my Report of farm ope-
rations during the past year.

The areas of land devoted to the different crops are as
follows:

Acres. Rods.

Potatoes, 4 o
Sugar-beets, 4 0
Corn, 8 47
Swedish turnips, 0 90
Bye, 4 80
Barley, 2 80
Oats 11 3
Millet, 1 0
Fodder-corn, 1 0

nits, 1 80
Strawberries, 0 58
Small fruits, 0 110
Nursery, 1 120
Vegetable-garden, 1 1511 151
Young apple, pear and peach orchard, ‘ .

. . 3 0
Vineyard, 2 0

Total area in tillage, 48 19
Pasta 126 ' 47
Old apple-orchards, 3 0
Mowing, 125 110
Woods and roads, 80 64

383 80

The potatoes were planted on land which was well manured
and produced a good crop of corn last year, and I planted it
again to subdue a kind of sedge-grass, which had taken com-
plete possession of the soil. The land was ploughed April

REPORT.
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26th, seven inches deep, and harrowed with the Nishwitz har-
row. April 29th to May 4th, it was furrowed out five inches
deep and two feet six inches apart, and halves of potatoes,
planting size, were dropped in the furrows at intervals of eigh-
teen inches in the rows. The piece was thenharrowed length-
wise thefurrow with Thomas’s smoothing-harrow, which covered
without disturbing the sets. This harrowing did not quite fill
up the furrows; but another passage of the same implement,
about a week later, left the ground as smooth as a garden-bed,
and also destroyed a myriad of weeds which had begun to germi-
nate. The land was harroAved again, just as soon as we could
see the rows. The 17th of June, we ran a double mould-board
plough between the rows, which raised a ridge of earth on
each side of the plants, and the smoothing-harrow following,
sifted the thoroughly pulverized soil among the plants, made
handsome rounded ridges, and left the field in better shape
than it could possibly have been done by hand.

The land where the potatoes grew is a sandy loam, in an
elevated position, and with a considerable slope toward the
valley,—not by any means the kind of land that would be
commonly expected to need draining. The presence of stag-
nant water is, however, indicated by the grasses alluded to, and
also by the presence of wire-worms in great numbers. These
larvae seriously diminished the crop, destroying and damaging
the young plants, and, by perforating the tubers, rendered a
considerable number of them fit only for fodder. The actual
yield was five hundred and ten bushels of large potatoes and
ninety-six bushels of small. Of the large, about four hun-
dred bushels, all in fact that were not injured by the wire-
worm, were of first-rate quality. The kinds planted were the
Orono, the Early Rose, King of the Earlies, Peerless, Brezee’s
Prolific, and Brigham’s Seedling. Some interesting points of
difference were observed in the growth and yield of the dif-
ferent varieties; but the ravages of the wire-worm prevented
any precise comparison of the respective merits of the several
kinds.

The machinery for the cultivation of the beet-crop, which
was ordered from Germany in January last, was delayed by
adverse winds, and afterwards detained in the custom-house
for payment of duty. The matter being properly represented,
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the machinery was admitted duty free; but, through an acci-
dent on the railroad, it was still further delayed,, and did not
reach Amherst till the 21st of May. Getting the machinery
from the depot, setting it up, studying its construction and
experimenting with it on the barn-floor in the midst of press-
ing spring work, and the final preparation of the land, occu-
pied some time, and it was not till the 24th of May we were
able to plant the beet-seed. As I shall have to refer to these
implements again, I annex drawings and descriptions :

The Beet-Digger.
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The Beet Cultivator, with attachment forcovering the roots at the last hoeing.
12

The Beet-Cultivator, with attachment for protecting the young plants.

Fig. 6.

The Beet-Cultivator, arranged for ordinary wprk in destroying weeds.
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The Beet-Planter. (Pigs. 1 and 2.)
The Dibble-machine, or beet-planter, -weighs 1,350 pounds,

is drawn by two horses, and plants eight rows, eighteen inches
apart, at each passage.

The seed is placed in hoppers, extending along the top of
the machine. Hence it descends through shiites or apertures,
which can be enlarged or contracted at pleasure, into the
body of the machine. A shaft, furnished with small spoons,
runs through the body of the machine and is made to revolve
with greater or less rapidity by an arrangement of cog-wheels,
connecting the shaft with one of the driving-wheels. At
each revolution of the shaft each little spoon brings up a seed
and deposits it in a small hopper, from which it descends
through a series of funnel-shaped tubes, which telescope into
each other, into the seed-box in the drill.

Another series of cog-wheels is set in motion by the other
driving-wheel and these cause another shaft to revolve, faster
or slower, according to the arrangement of the wheels. This
shaft is furnished with eight wheels, with cams or projec-
tions on their circumference, which operate the valve-rods
which open and shut the seed-boxes iu the drills, and thus
this gearing regulates the distance at which the seeds are

O O C 5

dropped, just as the other regulates the quantity of seed
deposited in the seed-boxes. The seed-drills are furnished
with little ploughs which open furrows for the seed, deeper or
shallower in proportion as they are laden with weights pro-
vided for the purpose, and, being hung on pivots, they readily
adapt themselves to any inequalities on the surface of the
land. In returning, the inner wheel follows in the track made
by the outer one iu going; and thus the last, and every other
row of a twenty-acre field, is parallel with the, first, and
each row is equidistant from the next preceding one. On the
College beet-field, the, rows were 232 yards long, and the
time occupied in making one passage was three minutes forty
seconds ; it was found, however, that, including two turnings,
the time required to go and return, planting sixteen rows,
averaged eleven minutes. The rows being eighteen incheso o o
apart, an acre contained forty-two rows and was planted in
twenty-eight minutes fifty-two seconds. With laud thoroughly
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prepared, and with men and horses practised in their work,
there would be a considerable saving of time, and the machine
would probably plant twenty-five to thirty acres per day, as
claimed by the manufacturer.

The Beet-Cultivator. (Bigs. 4, 5 and G.)
This machine is also drawn by two horses and cultivates

five rows at each passage. It consists mainly of five sets of
scuffles or hoes, for use in a frame-work, suspended between
the hind wheels of the machine. By means of a lever, ter-
minating in a cog-wheel and playing on a cogged semicircle,
this frame can be moved from side to side, or elevated to pass
over obstructions, or for convenience in going to and return-
ing from the field. Each set of hoes comprises three different
forms of implements, adapted to the cultivation of the crop
at different stages of its growth. The first set consists of a
broad single scuffle, almost as wide as the distance between
the rows. This is intended to be used about as soon as the
rows can be traced, and it is provided with a contrivance
which bestrides the rows and protects the young plants from
being covered with earth. The second set of implements
consists of two narrower scuffles, whichpenetrate and stir the
soil to a greater depth, and are used after the plants have
grown stronger and there is no longer any danger of cover-
ing them with earth. The third set of implements are a kind
of double mould-board ploughs, and are used for the last hoe-
ing, that is for hilling. The shape and use of these imple-
ments will be seen by reference to the diagrams, which illus-
trate the cultivator risked for use at different stages of theCo o
growth of the crop. In using the beet-cultivator the thought
that a variation from the true course of an inch and a half
would destroy five rows of beets, is apt to make a beginner a
little nervous, but pi’actice soon satisfies him that it is easy to
take care of one row, and that if he steers one share right the
rest will take care of themselves.

Tun Beet-Digget

The beet-digger is a strong and powerful machine, also
drawn by two horses. It consists of two long knives, or
coulters, fixed in a heavy framework, and so arranged that



[Jan.92 AGRICULTURAL COLLEGE.

they may be sot to run to a greater or less depth, as may be
desired. These knives run under and lift two roAvs of beets
at each passage. As the machine passes along only a slight
rippling or undulating motion is observed in the roAvs of
beet-tops, but the roots are found to be loosened and cleared
of dirt more perfectly than could be done by hand, and, as no
roots are broken or left in the ground, a considerable increase
in the crop is obtained. Like the beet-cultivator, the digger
is steered by a lever at the hind end of the machine, and can
be lifted to pass over obstructions, and for convenience of
travel to and from the field.

Through the unexpected difficulties in obtaining the ma-
chinery, the planting Avas delayed three Aveeks beyond the
proper season, and much time was necessarily consumed in
experimenting Avith the implements, and in acquiring practi-
cal skill to use them to the best advantage. Under these
circumstances it would be very unfair to give the results of
this year's operations as a basis for calculating the cost of
raising sugar-beets. I shall, therefore, simply state that the
beet-crop on the four acres amounted to forty-eight tons, and
that, from our experience with the machinery, I am led to the
following conclusions : That these machines are constructed
to work with mathematical exactness, and, if used at the
right time and in the proper manner, on land suitably pre-
pared, they Avill accomplish a very important saving of labor.
It is obvious that, for cultivation, the smoother and more level
the land the better; but this beet-machinery, like the mower
and reaper, will do good work on rolling and uneven land.
The beet-planter, or any part of it, may pass over stones or
mounds without interfering Avith its operation, ample provi-
sion being made to enable each part to adapt itself to the
inequalities of the land. But sods, long manure, corn-buts
or litter of any kind, clog the drill-ploughs and prevent them
from making furrows for the seed, which is consequently de-
posited on the surface. The necessity for care in driving
need scarcely be alluded to. Every farmer knows the advan-
tage of having his rows parallel and equidistant, and Avhen a
machine cultivates five rows at one passage, cutting Avithin an
inch and a half of the plants on each side, the importance of
precision in this respect is still more apparent. The cultiva-
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tion must also be attended to at the proper time, since, if the
weeds attain too vigorous a growth, the shares of the cultiva-
tor will become clogged and slip over the weeds without dis-
turbing them. Finally, the crop must be kept free from
weeds till it is harvested, otherwise the root-lifter, which on
clean land is a model of simplicity and effectiveness, will be-
come clogged and will not work at all. In short, it requires
and abundantly rewards careful preparation of the land,
punctual performance of the various operations of tillage, and
perseverance in destroying weeds, which would otherwise
mature and spread their seeds to the detriment of succeeding
crops.

Wishing to test the adaptability of the beet-machinery to
the cultivation of corn, I prepared five acres of land, planted
it with corn and cultivated it in the following manner ; The
piece selected for the experiment was in grass, somewhat run
out and in need of draining, and yielded, in 1871, about a
ton to the acre of second-class hay. In the spring we carted
and spread on manure, from the cellar, at the rate of thirty-
five ox-cart loads to the acre, ploughed it in six inches deep the
28th of May, harrowed with the Nishwitz pulverizer, sowed
on three hundred pounds of superphosphate and harrowed
with Thomas’s smoothing-harrow. May 31, we planted corn
with the beet-planter, gauged to plant two or three kernels at
intervals of twelve to eighteen inches in the rows. On fom-
ent of five acres we planted the rows three feet apart, but on
the fifth acre we put three hundred pounds extra of super-
phosphate and planted in rows eighteen inches apart. The
whole of the piece was afterwards harrowed with the smooth-
ing-harrow, just as the corn was breaking ground, and again
when the corn was eight inches high. When the corn was aO O

foot high it was cultivated with the beet-cultivator, and was
shortly afterwards thinned out to eighteen inches apart in the
rows, but no other cultivation was given to the crop. Where
the rows were three feet apart the corn was thinned to
twelve inches apart in the rows, and the land was cultivated
once with French’s cultivator and again with Holbrook’s
horse-hoe, with hilling-ploughs. The remainder of the corn-
land was manured and prepared in the same way, marked out
into rows four feet apart and planted with the Woodward
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planter, which distributed phosphate at the rate of two hun-
dred pounds to the acre. Half of the piece was then har-
rowed with Thomas’s harrow, when the corn was six inches
high, and the whole twice cultivated with Holbrook’s horse-
hoc. The portion which was not harrowed had to be hoed by
hand, as the weeds had attained such size in the rows that
they could not be covered with the horse-hoe. The totalyield
of corn was nine hundred and six baskets of sound corn,
equal to four hundred and eighty bushels of shelled corn,
and sixty baskets of pig corn. The cost and yield, per
acre, of the several methods of cultivation are computed as
follows

5 Cost of Labor. Yield per Acre.a
° I ~

Preparing. Cultiv’ting. Harvesting. | Total. Sound corn. Pig corn. Stover.

1 $6 00 $3 15 $lO 00 $l9 15 80 bush. 600 lbs. 3 tons.

2 600 323 800 17 23 60 “ 200 “ 2 “

3 600 248 800 16 48 55 “ 275 “

4 600 548 800 19 48 52 “ 400 “ If “

Estimating the rent at $6 per acre, charging $llO for eleven
cords of manure and spreading, and $3 per cwt. for the super-
phosphate, and allowing half of the cost of the manure for
the improved condition of the soil, the following would be
about the way the accounts would stand with the different
plots:—

Plot JTo, I.—Planted by beet-machinery, in rows 18 inches apart.
Dr. To labor,

.

§l9 15
6 00interest on land,

manure, 128 00

§153 15
Cr. By half manure, §64 00

3 tons stover, 80 00
§94 00

Cost of 80 bushels, §, 9.16.
1 bushel •73 if-
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Plot No. 2.—By beet-machinery, in rows 3 feet apart
Dr. To labor, $l7 23

interest on land, .... ... 6 00
manure, 119 00

$142 00
Cr. By half manure, $59 50

tons stover, 20 00
$79 50

Cost of 60 bushels, $62.7
1 bushel, 1.04£,

Plot No. 3.—Planted by Woodward planter, harrowed and twice culti-
vated.

Dr. To labor, $l6 48
interest on land, 6 00
manure, 116 00

$l3B 48
Cr. By half manure, $5B 00

tons stover, 25 00
$B3 00

Cost of 55 bushels, $55.48.
1 bushel, I.oo||

Plot No. 4.—Planted by Woodward planter, twice cultivated and once
hand-hoed.

Dr. To labor, $l9 48
interest on land, 6 00
manure, 116 00

$l4l 78
Cr. By half manure, $5B 00

1| tons ofstover. 17 60
$75 50

Cost of 62 bushels, $65.98,
1 bushel, 1.26||.

lii making this calculation, I have adopted the common rule
of crediting the land with half the value of the manure ; but I
think that, both in feeding land and animals, we are apt to
undervalue the residuum. Something should also be allowed
for the benefits of tillage.

About half an acre under the woods, which was considered
too heavily shaded for corn, was ploughed, harrowed with
the Nishwitz harrow, manured with three hundred pounds of
superphosphate, harrowed with Thomas’s smoothing-harrow,
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and then thrown into ridges, eighteen inches apart, with the
beet-cultivator. Ruta-baga seed was then planted on the
ridges with Holbrook’s seed-sower, and the crop easily, cheap-
ly and well cultivated with the beet-hoes. The situation was
unfavorable, and the crop was attacked by aphides. Never-
theless, we harvested five tons of roots, at a cost of $24, of
which sum $18.25 were paid for manure and harvesting.

We also used the beet-machinery to plant and cultivate an
acre of fodder-corn, near the south barn. The machine was
regulated to plant thekernels one to the foot, in rows eighteen
inches apart. The yield was about all that could stand on
the land, the expense of cultivation very little indeed, and the
evenness, cleanness and luxuriance of the crop, at every stage
of its growth, was a subject of admiration to all who visited
the farm.

With the machinery ready for use in due season, with better
preparation of the soil, and with the knowledge and practice'
gained by the past season’s experience, it is expected that still
better results will be obtained next year.

The rye was chiefly sown on land partially run out, and
ploughed in September. Portions of it received a dressing
of superphosphate, sent for trial, which gave no appreciable
results. A small piece, which had been ploughed the previ-
ous spring and fallowed through the summer, yielded, both in
grain and straw, nearly double the crop of apparently similar
land ploughed immediately before sowing the rye. The yield
of the piece was about ninety bushels of grain and five tons
of straw.

The barley was sown on land where the sugar-beets grew
last year, and is estimated at fifty bushels of grain and two
and a half tons of straw. The grass-seed was sown with the
barley, and made a luxuriant growth.

The oats were grown on various plots, and, in the early
part of the season, promised well; but the unusual warmth
and moisture produced a too succulent growth, and caused
the plants to lodge wherever the soil Avas fertile. This mate-
rially diminished the yield, and affected the quality of both
grain and straw. The total yield is estimated at three hundred
bushels of oats and ten tons of straw.

The millet and fodder-oats Avere grown on land on Avhich
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corn was raised last year. Both produced good crops, fully
two tons to the acre; but owing to the very unfavorable
weather which prevailed at the time they were harvested, the
cost of curing them was altogether out of proportion to their
value.

The strawberries were carefully tended, mulched and kept
free from weeds; they, nevertheless, suffered severely from
the bleak severity of the winter. The raspberries and black-
berries were only set out last year. Considering this, they
made a good growth, but were also more or less injured by
the intense cold and absence of snow. This year, they have
become firmly established, and the canes have more than
doubled in strength and luxuriance. I have had them out
back to four, feet high, mulched and tied up to chestnut stakes,
and I confidently expect a good yield of fruit next year.

The vegetable-garden was ploughed, manured with thirty-
five cords of manure, harrowed, a portion of it graded, and
the whole of it handed over to Professor Stockbridge, who,
with the assistance of the students, raised luxuriant crops of
garden vegetables of an almost endless variety.

The young apple, pear and peach orchards, the vineyard and
thenursery, have also beenkept cultivated. Some one thousand
pounds of grapes were raised and sold by Mr. Ware, and the
nursery furnished an abundance of trees for the improvement
of the estate. The old apple-orchards were trimmed in the
spring, with evidently beneficial results ; but as they have
been mown for a succession of years, and apples were very
plentiful, a large proportion of the fruit had to be converted
into cider.

It was feared that the droughts of the last two years, and
the bleak sevei’ity of the winter, would render the hay-crop
a very light one; but the moist weather of the spring and
summer was very favorable for the growth of the grasses,
and, with the aid of suitable machinery, we were enabled to
harvest a more than average crop of hay in the finest possible
condition. During a great part of haying, extremely fine
days and very wet ones alternated with singular regularity.
When the weather was fine, all hands were kept mowing till
nine, then one pair of horses were put on to the tedders, and
the grass was kept flying till noon. Directly after dinner,

13
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the tedder was again started, to turn the hay last cut in the
morning, while the early-mown hay was raked together, both
with horse and hand rakes, and then we all worked at carting
as long as we could see. In this way, with twelve men and
live horses and a yoke of bulls, wo frequently cut, made and
secured, in tip-top order, eighteen tons of hay in one day.
Reckoning eight of the men at $2.50 per day, the two double
horse-teams at $5 each, and the single horse-team and yoke
of bulls' at $3 each, this would cost only $2 per ton. Allow-
ing for interest on cost and wear and tear of machinery, and
extra work done in wet weather, I estimate the average cost
of securing the hay-crop at $4 per ton. When the weather
was wet or lowering, we hauled loam to the yard, cleaned
out the henneries, manufactured compost, trimmed the hay-
mows, thinned and transplanted beets and turnips, ground
scythes, oiled and cleaned wagons and machinery and got
ready for another line day. After the Ist of August, the
alternations of rain and sunshine occurred several times each
day, so that the securing of the rowen, like the millet and
.oats mentioned above, was not pecuniarily vert profitable.
The hay-crop altogether amounted to two hundred and eight
tons, weighed when put into the barn.

There was an unexpended appropriation of $lOO to pur-
chase drain-tile, which I have applied where it was most
urgently needed. Half-way between the boarding-house and
the highway, there was a marshy swale, with a shallow ditch
running through it, passing under the road, and discharging
into the brook about twenty rods above the causeway. The
land on each side this slough is much in need of cultivation,
and, as a preliminary, I have substituted a covered drain of
three-inch tile, one hundred rods long and three feet deep, for
the open ditch.

Three hundred loads of compost have been taken from the
yards and spread on the mowing-lands, and sand and loam
have been drawn to the yards to furnish materials for next
year’s top-dressing. The manure made by cattle during the
summer has been drawn but of the cellar and spread on the
land intended for tillage next year, and the bottom of the cel-
lar has been covered six to eight inches in depth with loam.
The vaults have been cleaned from time to time, their contents
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composted, and a supply of dry earth provided for daily use in
arresting the gases, useful to plant, but offensive and injurious
to animal, life.

During the months of January, February and March, the
men and teams were pretty constantly occupied in falling,
trimming and getting to the mill chestnut and pine timber
for making trellis-posts for the vineyard, and posts and boards
for fencing. Considerable team-work has also been done in
levelling and filling up old gravel-pits and gulleys ; in grading
round the new shed; in laying water-pipes; in hauling bag-
gage, coal, chemicals, cannon, sand, bricks, mortar and loam;
in making and repairing roads, of which there are four
miles seventeen rods; in aiding the students in setting out
trees, laying out walks, and in generally improving and beau-
tifying the estate.

Stock.
A Idle riving to increase the productiveness, and perma-

nently improve the condition of the farm, I have been espe-
cially mindful of the comfort and welfare of the live-stock.
In this I have been influenced by two considerations: first,
my natural love for animals, and my interest in all matters
bearing on their management, development and improvement;
and secondly, by the conviction that in no other way can the
agricultural department be made so attractive to students, so
beneficial to the community and so pecuniarily profitable to
the College, as by breeding and keeping for sale thoroughbred
animals of pure pedigree and high individual excellence. It
is, therefore, a matter of rejoicing to me that in this respect
we have been favored with uninterrupted prosperity. All the
grade cattle have been sold, and all thoroughbreds which ap-
peared to fall short of a high standard of practical utility have
been sold to the butcher, and their place supplied with ani-
mals whose pedigree and performances are alike excellent.

The reputation of the College herd has been extended by
the award of numerous first and sweepstakes premiums at
three county shows, and also at the New England Society’s
Exhibition at Lowell, where we took, with eight animals, one
sweepstake, two first and one second premium.

The only loss by death was the Devon cow, Gem 3d. Her
disease, so far as symptoms were concerned, was a most ob-



[Jan.100 AGRICULTURAL COLLEGE.

scuro one ; but a post-mortem examination by Professor Clark
revealed the fact that her trachea, lungs, liver, pleura and
whole thoracic cavity wore affected by a morbid growth, ap-
parently of a schirrous nature. The viscera were removed by
Professor Clark, for microscopic examination, and, after tak-
ing off her hide, we dissected her carcass, and placed it in
boxes, which we sank in a deep creek, in order that the water
might thoroughly macerate the flesh, and facilitate its perfect
removal from the bones. When this is accomplished, the
skeleton is to be prepared and set up for the anatomical mu-
seum of the College. In this connection, I may mention that
by many cow-doctors the symptoms were referred to hornail,
and it was only with the greatest difficulty that I prevented
the most zealous from boring the suffering creature’s horns
and stuffing them with cayenne pepper, spirits of turpentine
and other soothing preparations.

The increase by births has sufficed to supply the place of
the grades and such thoroughbreds as it was thought best to
discard, and also to give a slight foretaste of the profitableness
of this branch of farming. During the past year, I have sold
three young calves and four yearlings, five of them bulls, bred
on the farm, for $685. These are very far from the prices
which breeders of established reputation obtain for their stock,
but certainly four times the price which common, or grade,
animals would have brought, lam now preparing for publica-
tion a descriptive catalogue of the stock. This will save much
time and labor of answering questions by letter, and with it
the College will be in a favorable position for obtaining and
pleasing customers, for extending its fame as an agricultural
institution, and for making the farm pay. The collection of
thoroughbred stock is now very excellent, comprising animals
of seven different breeds of neat cattle. The opportunities
for studying the properties, and comparing the merits, of the
different breeds, are invaluable in an educational point of
view; and among the visitors from various sections, the de-
partment is pretty sure to find customers for whatever it has

to sell.
Some interesting experiments have been undertaken, and

many practical thoughts have been suggested; but hitherto
the attention of the farm committee has been directed chiefly
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to the task of obtaining first-class specimens of the various
breeds, and of bringing them all to a uniform standard of
health, constitutional development and vigor. These objects
being measurably accomplished, the way is prepared for more
precise and reliable experiments relative to the products of
the different breeds in proportion to the expense of keeping
them, and also to the expediency and economy of different
methods of breeding, feeding and managing stock.

The swine have also been prosperous and productive. The
Improved Chester Whites have, as heretofore, been our main
dependence. They will fat as early, and make as good pork,
as any other breed, or, if kept to maturity, will attain a very
large size. As examples of this double faculty, I may men-
tion that Marmion, now two years and eight months old,
weighs nine hundred pounds, and I have lately sold to Dr.
Wakefield, for the state almshouse at Monson, a young boar,
a son of Marmion, which, at twelve weeks old, weighed one
hundred and twenty-eight pounds. The Improved Chesters
also possess good forms, mild and contented dispositions,
hearty appetites, vigorous digestions, robust constitutions,
extraordinary prolificacy, and the disposition and ability to
bring up the largest litters handsomely. It has, however,
been thought proper, for experimental and educational pur-
poses, to keep several breeds of swine, and I have purchased
from different breeders a trio of Berkshires, of undoubted
purity and evident quality; and Winthrop Chenery, Esq.,
of Belmont, has presented to the College a fine pair of York-
shires.

The poultry department has been a source of much interest
to students and visitors. The College has now valuable sam-
ples of the hardy, self-helpful Games, the nearest thorough-
bred representative of the old barn-yard fowl, or, to go still
further back, of the wild-fowl of the Indian jungle,—a good
layer, a good but not inveterate sitter, and absolutely un-
equalled either as a mother or a table-fowl; the crested and
bearded Houdans, and the golden-spangled Polands, whose
instinct ofreproduction is so strong that they cannot stop lay-
ing long enough to sit; and the largo, amiable, white and
partridge Cochins, which, with true Celestial persistency, will
lay from December to March, because their ancestors did, but
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in summer seem bent on doing, not only their own sitting,
but also that of their more mercurial sisters. All the varie-
ties have multiplied satisfactorily, and it is proposed to sub-
mit the merits of fowls from the College yards to public com-
petition at the coming exhibitions.

The pigeon-house is stocked with the best procurable speci-
mens of eight of the most prominent varieties. The beautiful
Fantails, with snowy plumage, swanlike necks and fan-shaped
tails, containing thrice the number of feathers which other
pigeons possess; the pompous Pouters, of different colors,
who strut about with their heads thrown back, and their crops
puffed out to the shape and dimensions of a small football;
the Carriers, with th ir wild, restless eyes, powerful wings
and dashing carriage, with beak one-inch and three-quarters
long, and wattles properly enough l.kened to an English wal-
nut ; and the Tumblers, who cannot fly from one roof to an-
other without turning a somersault, whose beak must not
exceed five-eighths of an inch, and whose wattle must look
like a thread drawn across the beak; also the pretty Runs,
withblack heads, tails and flights, and white bodies and hoods;
■while their ecclesiastical brethren, the Jacobins, with their
white heads and tails, affect, by way of contrast, colored robes
and cowls. These are some of the examples to be seen in the
College lofts of the results of selective breeding, in perpetuat-
ing and intensifying accidental variations of structure and plu-
mage. In pigeon-fancying, the breeder’s skill has been tasked
to the utmost to produce modifica ions of form and color which
shall contrast as strongly as possible with each other, and in
different particulars be as far as possible removed from the
" Columba livia,” or Blue Rock Dove, the original type and
progenitor of all the varieties of fancy pigeons. So long as a
systematic breeding is followed, these differences and peculiar-
ities are not only maintained, but increased ; while as soon as
the different kinds begin to miscegenate, confusion ensues, the
peculiarities of form and feather are obliterated, and, in a few
generations, the progeny appear, and, indeed, are no more
than common pigeons.

Pigeons are monogamous, and, when once properly mated,
will produce pure-bred young, even when kept in communi-
ties of numerous varieties. The student of natural history is
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thus enabled to observe the perfect similarity in their habits
of mating, calling and driving to nest, building, laying, sitting,
feeding young and other points common to the species ; and
at the same time to study the singular variations in form,
feather and coloring which have been produced by earnest
and long-continued attention to the practice of breeding for
points. As they breed fast, and mature quickly, the effect of
thorough-breeding, and also of crossing the breeds, can bo
more quickly and effectively illustrated than with the larger
and longer-lived animals. I make this explanation because I
perceive the keeping of pigeons is very generally considered
puerile and unworthy the attention of serious people, while I
submit that the faculty of observing and appreciating those
slight differences which materially affect the value of stock
can in no other way be so cheaply, pleasantly and thoroughly
cultivated.

The teams consist of five horses, all superior animals, and
two pairs of bulls. The practice of using the large bulls in
place of oxen has worked very satisfactorily, and is every Avay
advantageous ; and the young bulls are all trained to the yoke,
and exercised in proportion to their age and strength.

The two-year-old filly has grown finely, and is a very prom-
ising animal.

A first-rate stallion, with plenty of size, bone, symmetry,
gait, courage and endurance, and with accumulated hereditary
power to transmit these qualities to his descendants, would be
a benefit to the community, an ornament to the farm and a
desirable step toward making the College a complete mirror
and repository of the highest progress and most valuable pro-
ductions in every branch of agriculture.

The College also needs, as part of its educational apparatus,
a small flock of sheep. These should, of course, be of the
best quality and the finest blood. Such animals are so cosily,
and the danger from dogs is so great, that I have not thought
it safe to purchase them without your express instructions.

Farm-Building s .

At noon, on the 10th of August, the barn at the north end
of the farm, known as " the Crouch barn,” and used for stor-
ing mowing and reaping machines, sleds, cart-bodies and other
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largo implements, was burnt down. By the strenuous exer-
tions of professors and students, farm-hands and neighbors,
aided by a favorable wind, the shed adjoining the barn, and also
the barn occupied by Mr. Gallond, were saved. It was also
remarkable that at no time would the loss have been so slightly
felt, as two of the mowing-machines, a horse-rake and a tedder
were in use in the field. Still, the property destroyed consid-
erably exceeded the sum paid for insurance. A horse-power
and threshing-machine, belonging to Professor Stockbridge,
which the College had been accustomed to borrow, were also
burnt, and the necessity for a new thresher and horse-power
is severely felt. The property was insured in the People’s
Fire Insurance Company for $1,500, which was promptly
paid.

The new sheds are found to answer perfectly the purposes
for which they were designed, and, in connection with the
barn, are all that are at present needed at the south end of
the farm.

The old buildings at the north end of the farm, where the
teams are kept, are in a somewhat dilapidated condition. I
have patched them up from time to time, but have not felt
justified in spending any considerable amount of money in
repairing them. The loss of the Crouch barn renders some
provision for housing the tools necessary, while the sum paid
by the insurance company would bo amply sufficient to repair
the old buildings, and to erect such new ones as are required.

Students.
My intercourse with the students has been extremely cor-

dial and agreeable. As these gentlemen can only work in
the intervals of their studies, they cannot be profitably em-

ployed to drive the teams, and four men are therefore hired
as teamsters. The whole of the work about the barns; the
milking, cutting roots and fodder; the cooking, cleaning,
feeding, sweeping and carding; the training ot bulls and
colts ; the ringing of bulls and the attendance on animals din-

ing parturition and in sickness,—are all done by students.
Of their fidelity and efficiency, the appearance ot the barns,

and the docility, thriftiness and general prosperity of the stock,
are the best evidences. Among my valued assistants, lam
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proud to number members of each of the four classes ; and as
the successive classes enter the College, it is encouraging to
observe that the proportion of students who are farmers’ sons,
trained to farm-work, increases year by year.

The system of cultivating the field-crops, adopted and de-
scribed, has almost entirely relieved the students from the
labor of hand-planting and hoeing. During the spring term,
much of the class-work, outside of the planting and cultivation
of the vegetable-garden, was therefore employed in making
permanent improvements. In the fall term, the students,
under the direction of Professor Stockbridge, were profitably
employed in digging potatoes, cutting, stacking and husking
corn, picking apples and topping and harvesting beets and
turnips.

Farm Economy.

In every department, I have endeavored to practise the
closest economy consistent with a sincere regard for the pros-
perity of the College, and especially of the farm. In my
former reports, I have referred to the distractions and encum-
brances which accompany the duties of my office. These will
continue to exist so long as the College enjoys its present
prosperity, and struggles for a place among the pioneers of
improved agriculture. It has, therefore, been my aim to
establish a branch of farming for which the position of the
College offers advantages more than sufficient to counterbal-
ance the inconveniences alluded to, —I mean, of course, the
breeding and selling of first-rate stock. To this end, I have
striven diligently to procure a collection of superior animals,
and to establish for them a reputation, which will enable the
College to sell their progeny at remunerative prices. In my
anxiety to accomplish this object, I have doubtless increased
the expenses of the year, and sacrificed something of the in-
come which might have been obtained if my efforts had been
more persistently given to securing the greatest immediate
pecuniary results. I submit, however, that any advantages
so gained would have been only temporary and comparative.
For the reasons referred to, the College cannot compete in
the production of ordinary crops with farmers who devote
their whole attention to their business, and are free from the
distractions incident to the position of the College as a public

14
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educational and experimental institution. In the manner in-
dicated, the farm may, with proper diligence and judgment,
be made, not only self-supporting, but also by degrees a source
of considerable income to the College, and at the same time a
means of education to the students, an object of interest to
visitors, arepository and exchange of agricultural information,
a valuable theatre for reliable and well-considered experiments,
and a permanent benefit to the farming community.

The following is a list of the thoroughbred stock belonging
O C C C

to the College:
Shorthorns,

Males.—Mountain Lad (8,673), Belted Will, Yarico’s Lad. Females.—
Autumn Rose, Autumn Lily, Lilian, Yarico 57th, Belladonna, Peachbud
Bth, Wistaria, Aurora 4th, Barre Belle, Emma 3d, Emma 4th and Bella
Wilfer.

The pedigrees ofall these animals are either recorded, or accepted for
record, in the Shorthorn Herd-hook.

Ayrshiees

Males. —Colfax (127), Lord Ronald, Ronald Roy. Females.—Beauty
(B),Tulip 4th (799), Juna (507), Lulie (1,500), Rosa (1,780), Beauty (870),
Alice Brand, Beauty 10th.

These animals have all perfect pedigrees, and are either recorded, or
will be recorded, in due season.

Jerseys,

Males.—Enterprise, Grand Duke. Females.—Lucy, Rosy, Hattie, Lady
Essex, Sue

The pedigrees of these animals are accepted for record, and will appear
in the forthcoming volume of the Jersey Herd-book.>ey Herd-book.

Devons.
Males.—General Lyon (232), King Arthur. Females.—Pixie (1,199),

Enid (934£).
Brittanies.

Males. —Upton, Merlin. Female.—Pauline.

Swisi
Male.—Belmont

Dutch or Holstein
Male.—4th Highland Chief.

Swine,

12 Chester Whites, 3 Berkshires, 2 Yorkshire:
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Poultry,
Games (6 varieties), 70; Cochins (Partridge and White), 15; Houdans.

14; Gold-spangledPolands, 5; SebrightBantams, 3; Bronze Turkeys, 12;Rouen Bucks, 4; Pigeons, 31, viz.; Carriers, Pouters, Tumblers (Bald-
pates, Beards, Splashed and Almond), Fantails, Jacobins, German Nuns.
Archangels.
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Your Committee, appointed to visit the Agricultural Col-
lege, have the honor to report as follows :

The Chairman attended the examinations in April and No-
vember, the other members of the Committee at Commence-
ment, and were much pleased with the general appearance of
the College, the efficiency and earnestness of its officers and
professors, and with the apparent zeal and interest of most
of the young men who are availing themselves of the great
advantages there presented them.

It is truly wonderful that in so short a time this admirable
institution should have assumed such proportions. Only
incorporated in 1863, receiving its first class late in 1867, it
now stands in the front rank of agricultural colleges in this
country, an object of reasonable pride to the Commonwealth.

The buildings are substantial and well-arranged, the dor-
mitories most comfortable, the lecture-rooms and drill-rooms
large and airy. The new barn, well filled with several varie-
ties of pure-bred stock, and with the products of the farm,
presents a tempting place of resort to the students at all
times.

The classes in April were examined in botany, moral philos-
phy, agricultural chemistry, mathematics, English literature

and practical farming
At Commencement (inter alia), in the relation of science

to practice in agriculture, renovation of exhausted soils, rota-
tion of crops, manures, stock-husbandry, and in agriculture
as a business pursuit.

In November, in road and railroad construction, zoology,
use of manures, chemistry and military drill;—all of which
were creditable alike to professors and students, the relations
between whom seem to be of the most agreeable nature.

REPO RT.



1111873.] SENATE—No. 75.

The military exercises, under the careful instruction of
Lieut. Merrill, U. S. A., were excellent, and are apparently
viewed by the students more as a recreation than a task. The
College is fortunate in having such an officer detailed by
government for this department. This officer also inspects all
the dormitories every week, making the most careful and
minute examination as to the orderly and cleanly habits of the
young men

The farm, under the careful and intelligent management of
Mr. Dillon, is constantly improving, and shows for the last
year quite satisfactory results, though it has, of course, to con-
tend with many and quite necessary obstacles to the most
profitable returns. The necessity of carrying out experiments
iu manures, in rotations, in various machinery and modes of
cultivation is naturally at times quite unremunerative. The
labor of the students is, though well paid, not so economical
as the steady employment of hands skilled in the performance
ofthe various farm-work. Some of the experiments with new
machinery have, however, proved very satisfactory, especially
the Dibble-machine imported from Germany, which sows
eight rows at a passage, and the Ruben-Hack machine or root-
cultivator, also a German invention, which cultivates five rows
at a passage. The experiment of planting and cultivating
corn with these machines without hand-labor was very suc-
cessful.

Hay was in great measure cut and housed the same day,
and is sweet and well colored.

When it is considered that labor must be laid out in beauti-
fying the farm, and in fitting it for its various purposes, of a
stock-raising and seed-growing farm, a nursery, a botanical
garden, conservatory, arboretum; apple, pear and peach
orchard; vineyard, market-garden, experimental station,
veterinary hospital and a parade-ground; and all this to be
performed as economically as possible, and at the same time
to make the works subserve the two important offices of fur-
nishing employment and practical instruction to the students,*
it is quite astonishing that the crops on the farm are so good
and the stock so well cared for.

* Answers by J. C. Dillon to interrogatories proposed by the Commissionerof Agri
;ulture.
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The conservatory is a beautiful and instructive feature of
the College. Like all other blessings, however, it generally
suggests the great advantage of a large increase of glass, this
being now a department which might be made very remunera-
tive to the College and at the same time of great benefit to
the students.

The laboratory, the mathematical and philosophical appa-
ratus are excellent, and under the competent instruction of the
learned professors of chemistry and mathematics, render at-
tractive, as well as comprehensible, the various departments
which they serve to illustrate.

This being founded as an Agricultural College, where young
men may acquire the best knowledge of farming and its kin-
dred pursuits, in fact, of all which modern science and experi-
ment is capable of affording them, your Committee endeav-
ored, by the most careful attention, to learn whether the Col-
lege is pursuing such a course as was intended by the Federal
Government, as well as by the Commonwealth, and they can
cheerfully and conscientiously bear witness to the truth of the
affirmative.

The education which is here received is no more extended
than ought to be borne away from such a college, and ought
to fit a young man to carry on profitably and pleasurably to
himself, as well as with advantage to his neighbors, a farm for
any purpose ; to become an engineer, mechanic, superintend-
ent, agricultural editor, and to pursue the various paths
where a man may become useful to the agricultural community.
He learns more or less of that manliness which is inspired by
daily" exercise as a soldier, as well as to defend his country
in time of need; an admirable feature of the institution and
wisely required by the government.

The statistics of the occupations chosen by the graduates
show that a large number have adopted agricultural pursuits
as their permanent occupation. It cannot of course be ex-
pected that the whole or any certain proportion of the young
men should adhere to a purpose which may have been serious-
ly entertained by them on entering this College, of becoming
farmers. As character is developed by education, the tastes
and feelings are greatly changed, and the paths pursued by
them must necessarily diverge. If, however, each class turns
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out a reasonable number of intelligent, scientific agricul-
turists, then may the College well be considered as fulfilling
the intention of its foundation.

To the energy, zeal and fidelity of the President, with his
able corps of professors, this pioneer work (as it is in Ameri-
ca) owes its wonderful advancement. For though agricul-
tural schools and colleges abound in England and Germany,
yet they can neither of them, for various reasons, serve as
exact models for what is required in Massachusetts.

Its future in great measure depends on the support which it
meets from the class of people for whose benefit it was directly
intended.

It is now full, but is it never to expand into larger proper
tions?

Let the Massachusetts farmers feel that interest, that pride,
and give that support to this College which they ought, and
it will be an honor to the Commonwealth and a blessing to
her children.

LEYERETT SALTONSTALL,
S. B. PHINNEY,
A. J. BUCKLIN,

Commute

15
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CHARLES A. GOESSMANN, Ph. D.,
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Lecturer on Sculpture and GermanLiterature.

Professor of Chemistry.

Professor of F<



[Jan116 AGRICULTURAL COLLEGE.

Lecturer on the Honey Bee

M, FAYETTE DICKINSON, Jr., Esq
Lecturer on Rural Law.

Teacher of Vocal Mush

WILLARD C. WARE, B. S., Gardener.

JOHN C. DILLON, Farm Superintendent

Prof. GEORGE S. CHENEY,

ALONZO BRADLEY, EsQ.,
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North Conway, N.H
Amherst.

Farmer,Allen, Gideon Hammond,
Bassett, Andrew Lewis, .

Birnie, William Perkins, .

Bowker, William Henry, .

Caswell, Lilley Brewer, .

Cowles, Homer Lucian, .

Ellsworth, Emory Alexander,
Fisher, Jabez Franklin, .

Civil Engineer,
Farmer, Springfield.

Boston.Editor,
Fitchburg.
Hadley.

Civil Engineer,
Farmer,

Florence.Civil Engineer,
Merchant, . Minneapolis, Minn

Toledo, Ohio.Fuller, James Elwyn,
Hawley, Frank Warren, .

Herrick, Frederick St. Clair,
Leonard, George,

Civil Engineer,
Farmer, Simsbury, Conn

North Andover.
New Bedford.
Baltimore, Md.
Salem.

Farmer,
Farmer,

Lyman, Eobert Worthington,
Morse, James Henry,

Civil Engineer,
Civil Engineer,
Civil Engineer,
Farmer,

Nichols, Lewis Abel, Boston.
Monson.
Conway.
Fall River

Norcross, Arthur Dickinson
Page, Joel Bardwell, Farmer,
Richmond, Samuel Howard,
Russell, William Delano,.
Smead, Edwin, .

Draughtsman,
Chemist, Turner’s Falls.

Baltimore, Md
Boston.

Gardener,
Chemist,Sparrow, Lewis Addison,.

Strickland, George Porter,
Thompson, Edgar Eliab, .

Tucker, George Homer, .
Ware, Willard Carroll,

Civil Engineer,
Druggist, .

Red Wing, Minn.
North Bridgewater.
Corry, Penn.Civil Engineer,

Gardener, . Amherst.
Hardwick.
Boston.

Wheeler, William, Civil Engineer,
Gardener, .

Whitney, Frank Le Prelet,

Total,

GRADUATES OF 1871

27
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OFGRADUATES 1872

Winchester.Bell, Burleigh Cook,
North Bridgewater.
Geneva, N. Y.

Brett, WilliamFranklin, .

Clark, John Wesley,
Cowles, Frank Colton,
Cutter, John Clarence, .

Dyer, Edward Norris,
Easterbrook, Isaac Henry,
Fiske, Edward Ransom, .

Flagg, Charles Otis,

Amherst.
Warren.
Shrewsbury.
Boston.
Philadelphia, Pa.
Montgomery, Ala.
Monson.Grover, Richard Baxter, .

Holmes, Lemuel Le Baron,
Kimball, Francis Elliot, .

Livermore, Russell Woolcott,
Mackie, George,

Mattapoisett
Dudley.
Lebanon, Conn
New Bedford.
Brighton.Maynard, Samuel Taylor,

Morey, Herbert Ellis,
Peabody, William Russell,
Salisbury, Frank Batelle,
Shaw, Elliot Dwight,

Malden.
Boston,
Sherbom.
Chicopee.
LeominsterSnow, George Henry,

Somers, Frederick Maxwell,
Thompson, Samuel Clarence,
Wells, Henry, .

Springfield, 0.
Southborough.
Stookbridge.

Whitney, William Channing, Boston

Total, 24.
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Cincinnati, Ohio
Sandwich.

Clark, William Jared,
Eldred, Frederick Cornelius,
Frisbie, George Benedict,
Furness, George Abbott, .

Leland, Walter Sherman,
Lyman, Asahel Hubert, .

Mills, George Westgate, .

New York City.
Tarrytown, N. Y,

Sherborn.
Westhampton
Medford.
Hartford, Conn.
Portsmouth, N, H
Richmond.

Minor, George Bacon,
Penhallow, Jacob Pearce,
Renshaw, James Budden,
Simpson, Henry Bell,
Tucker, Charles Edward,
Warner, Seth Smith,

Hudson, N. Y.
Boston.
Florence.
New Haven, Conn.
Amherst.

Webb, James Henry,
Wellington, Charles,
Wood, Frank Warren, Grafton

Total.

SENIOR CLASS.

16,
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HadlerAdams, Frank Edgar
Greenville, 111.
Columbus, Ohi
Bethel, Conn.
Putney,. Yt.

Alexander, Edward Percival,
Babbitt, George Henry, .

Benedict, John Mitchell, ,

Blanchard, William Henry
Chandler, Edward Phelps,
*Clark, William Avery, .

Curtis, Wolfred Fletcher,
Dickinson, Asa Williams,
Gillett, Edward,

Westborough
Springfield.
Westminster.
Amherst.
Southwick.
Warren.Hitchcock, Daniel Greer

Hobbs, John Alden,
Johns, Arthur Clifford,
Libby, Edward Howard.
Lyman, Henry,

Northampton, N. H
St. Charles, Mo.
Ashland,
Middlefield, Conn
Granby.Montague, Arthur Huntington

Moody, George Frederick, Springfield
Baltimore, Md
Springfield.

Quid, Remit;
Smith, Frank Stockbridgc
Smith, James Metcalf,
Strain, William,

Westfield.
Southwick
Danvers.Woodman, Edward Eastman,

Zeller, Harrie McKeen, . Hagerstown, Md,
Hagerstown, Md,Zeller, William Melville,

Total, 24

Deceased,

JUNIOR CLASS
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New York City.
Newton Centre.
Barre.

Andreae, George Christ,
*Ashton, John,
Barrett, Joseph Francis,
Band, John Atherton,
Bragg, Everett Burt,
Brooks, William Penn,
Bunker, Madison,

Cambridgeport.
Amherst.
South Scituate.
Nantucket.

Callender, Thomas Russell,
Campbell, Frederick George,
Carruth, Herbert Schaw,.
Chase, Edmund Taylor, .

Northfield
W. Westminster
Boston.

Vt

Deerfield, N. H.
Amherst.Clark, Xenos Young,

Clay, Jabez William,
Deland, Thomas James,

Westminster, Vt.
Boston.

Dodge, George Rufus, Hamilton.
Ellis, Granville Alden, New Bedford.

Boston.Frothingham, Thomas Goddard,
Hague, Henry,.... Lonsdale, R. I

Barre.Harwood, Peter Mirick, .

Hatch, George Stanley, .

Holmes, Harry Hawley, .

Jackson, Henry Stranahan,
Kinsman, Willard Francis,
Knapp, Walter Haydn, .

Medford
Greenwich, N. Y
Orange, N. J.
Ipswich.
Auburndale
ShrewsburyLee, Lauren Kellogg,

Merrill, James Cushing St. Albans, Vt.
Wilbraham.
Westminster.
Northampton.
Brooklyn, N. Y
Amherst.

Merrill, Nathaniel Pinkham,
Miles, George Melville, .

Otis, Harry Preston,
Parker, Francis Greenwood,
Peabody, Cecil Hobart, .

Platt, William Davenport,
Reed, Fremont Sumner, .
Rice, Frank Henry, .

Baltimore, Md
South Weymouth
Barre.

Rotch, Caleb Lamb,
Snow, Laban, .

Chilmark.
Harwich.
Mendon.Southwick, Andre Arnold,

Stearns, Richard Sprague,
Thomas, John Louis,

Salem.
Boston.
Enfield,Vaill, William Henry,

Weeks, Herman Franklin,
Winchester, John Frost, .

Babylon, N. Y.
Peabody.

Total 12.

Deceased.16

SOPHOMOBE CLASS
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Winchendon
Enfield.

Bagley, David Appleton,.
Chickering, Darius Otis, .

De Pew, Richard Mather,
Deuel, Charles Frederick,
Ellis, Edward Story,
Guild, George William May
Graves, Louis Bertrand, .

Hawley, Joseph Mather, .

Jefts, Melvin Willard,

Amherst
Amherst
Watertown
New York City
South Ashfield.
Salem, N. Y.
Ashby.

illSouth Hadley E
Watertown.

Judd, Charles Adelbert,
Kendall, Hiram,

WatertownLadd, Thomas Henry,
Lawton, Charles Follen, .

Leach, Frank Hervey,
Mann,. George Hewins, .

Martin, William Edson, .

McConnel, Charles Washing
McLeod, William Alexande
Naito, Saitaro, .

New Bedford.
Amherst.
Sharon.
Hadley.

Lonsdale, R. I.
Lonsdale, R. I.
Chiyoshiu, Jap
Reading.

1 n,

an.

Parker, Edward Herbert,
Parker, George Amos,
Parker, George Lowell,
Perkins, William Henry,
Porter, William Henry,
Preston, Edward George,
Robinson, John Albert,
Rogers, Mulford Thacker
Root, Joseph Edward,
Sanger, Frank Hyde,

Gardner,
Dorchester.
Watertown.
Hatfield.
Elbridge, N. Y
Brookline.
Watertown
Barre.
Watertown.
Ashfield.Sears, John Milton, .

Slade, Denison Rogers, .

Smith, Thomas Edwin, .

Spooner, Frank Adams, .

Taft, Cyrus Appleton,
Urner, George Peter,
Wetmore, Howard Graham
Williams, John Elgin,

Chestnut Hill,

Springfield.
Barre,

Whitinsville.
Elizabeth, N. J.
New York City
South Amherst,

Total,

FRESHMAN CLASS
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Barber, Strong Hayden, Windsor, Conn.
Bardwell, Daniel Packer, .....Shelburne.
Barstow, William Hale, Haverhill, N. H.
Carter, Samuel Marshall, . • . . . . Berlin,
Carter, Walter Edward, Boston.
Clark, Charles Tilden, ......Sherborn.
Clark, Lysander Lyman, Easthampton
Cook, Rufus Lyman Hadley.
Dix, James Quincy,. Boston.
Duncan, James Adams, Keene, N. H.
Eaton, Harry Ahpeetoha, Norfolk, Virginia,
Ely, William Isaac, Freehold, N. J.
Gibbs, Charles Finney, Thetford, Vt.
Greene, Frank Bradford, Hadley.
Hadwen, William Ernest, Worcester.
Hobbs, Joseph Oliver, Boston
Judkins, Arthur Munroe, . . . ,

. Winchester.
Lyman, Arthur Webster, Southampton
Merriam, Joel Hervey, Westminster.
Mildeberger, Victor, New York City
Player, Harry. Heyward, Nashville, Tenn.
Sanger, Herbert Claflin, . . . . . . Sherborn,
Swift, Frank Munrc Yarmouth.
Taylor, Ralph Ives, .......Great Barrington
Towne, Frank Augustus, Keene, N. H.
Wakefield, A. B. Albert Tolman, Marietta, Ohl
Wright, Augustus Hunt, Boston.
Zeller, Bruce Scott, Hagerstown, Md

Total, 28

Graduates of 1872, 24
Seniors, 16
Juniors, 24
Sophomores, 42
Freshmen,
Select, 28

Total 171

SELECT CLASS.

SUMMARY.
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Freshman Tear
First Term. —Chemical Physics, 5 hours each week; Human Anatomy

Physiology and Hygiene, 8 hours; Algebra, 5 hours; English, 2 hours;
Agriculture, 3 hours; Declamation, 1 hour; Free-hand Drawing, 2 hours;
Military Drill, 4 hours; Manual Labor, 6 hours.

Second Term. —lnorganic Chemistry, 4 hours; Human Anatomy, Physi-
ology and Hygiene, 3 hours; Geometry, 6 hours; Agriculture, 4 hours;
English, 2 hours; Elocution, 1 hour; Free-hand Drawing, 2 hours; Mili-
tary Drill, 4 hours.

Third Term. —Organic and Practical Chemistry, 8 hours; Geometry and
Conic Sections, 4 hours ; French, 6 hours; Elocution, 1 hour; Agriculture,
2 hours ; Military Drill, 4 hours; Manual Labor, 6 hours.

Sophomore Year,

First Term.—Agricultural and Analytical Chemistry, 8 hours each week;
Analytical Geometry, 4 hours; French, 5 hours; Agriculture, 2 hours;
Declamation, 1 hour; Military Drill, 4 hours; Manual Labor, 6 hours.

Second Term.—Quantitative Chemical Analysis, 7 hours; Trigonometry
5 hours; French, 4 hours; Agriculture, 4 hours; Declamation, 1 hour;
Military Drill, 4 hours.

Third Term.—Zoology, 5 hours; Surveying, 5 hours; Agriculture, 2
hours ; English, 3 hours; Declamation, 1 hour; Drawing, 4 hours; Mili-
tary Drill, 4 hours; Manual Labor, 6 hours.

Junior Year.
First Term.—German, 5 hours each week; Mechanics, 5 hours; Ento-

mology and Zoology, 8hours ; Market-gardening, 2 hours; Levelling and
hours; Manual Labor, 6 hours.

; Physics, 6 hours; Botany, 4 hours;
Drawing, 5 hours; Military Drill,

Second Perm.—German, 4 hour
Microscopy, 2 hours; Drawing, 4
Military Drill, 4 hours.

hours; Agricultural Debate, 1 hour

Astronomy, 4 hours; Botany, 4 hours
Stock and Dairy Farming, 2 hours

Third Term.—German, 4 hours
Topographical Surveying, 4 hours
Military Drill, 4 hours; Manual I abor, 6 hours

Senior Year.
First Term.—English Literature, 4 hours each week; Botany, 2 hours

COURSE OE STUDY AND TRAINING.
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Veterinary Science, 5 hours; Book-keeping, 2, hours; Civil Engineering
3 hours; Drawing, 3 hours; Original Declamation, 1 hour; MilitaryDril
3 hours; Manual Labor, 6 hours.

Second Term.—English Literature, 4 hours; Mental Science, 4 hours
Arboriculture, 2 hours; Veterinary Science, 3 hours; Drawing, 8 hours
Military Drill, 4 hours.

Third Term.—Roads and Railroads, 5 hours each week; Geology, 3
hours; Landscape-gardening, 2 hours; Rural Law, 1 hour; Agriculture
and Review, 2 hours; Military Drill, 4 hours; Veterinary Surgery, 2
hours.

The second term of the collegiate year begins January 2, and continues
till April 2.

The third term begins April 17, and continues till July 16.
The first term begins August 28, and continues till the Wednesday be

fore Thanksgiving,
There is an Examination of candidates for admission to the College, at

the Botanic Museum, at 9, A.M., Tuesday, July 15, and also on Thursday,
August 28.

The annual Public Examination and the Prize Declamations take place
Monday, July 14,

The exercises of Class Day, and the Address before the Literary Socie-
ties, take place on Tuesday, July 15. The exercises of Graduation Day
occur July 16.

Candidates for admission to the Freshman Class are examined, in writ
ing, upon the following subjects: English Grammar, Geography, Arith
metic, 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,
and every student is required to furnish a certificate of good character
from his late pastor or teacher, and to give security for the prompt pay-
ment of term bills. Tuition and room-rent must be paid in advance, at
the beginning of each term, and bills for board, fuel, &c., at the end of
every term.

The regular examinations for admission are held at the Botanic Museum
at 9 o’clock, A.M., on Tuesday, July 15, and on Thursday, August 28 ; but
candidates may be examined and admitted at any other time in the year.

CALENDAR FOR 1873.

ADMISSION
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Further information may be obtained from President W. S. Clark,
Amherst, Mass.

§lB 00 per term.Tuition,
Room-rent 00

1 00Incidental expense
Board, 50 per we

Students of PracExpenses for Chemical Laboratory tc
tical Chemistry 00

g value of chemiPublic and private damages, includir
cal apparatus destroyed or injured at cost

Annual expenses, including book 250

The regular course of study occupies four years, and those who com-
plete it receive the degree of Bachelor of Scienc

The instruction in the languages is intended to qualify the graduates to
write and speak English with correctness and effect, and to translate
German and French with facility. The scientific course is as thorough

and practical as possible, and every science is taught with constant refer-
3nce to its application to agriculture and the wants of the farmer.

The instruction in agriculture and horticulture includes every branch
of farming and gardening which is practised in Massachusetts, and is
both theoretical and practical. Each topic is discussed thoroughly in the
lecture-room, and again in the plant-house or the field, where eyery
student is obliged to labor. The amount of required work, however, is
limited to six hours per week, in order that it may not interfere with
study. Students are allowed to do additional work, provided they main-
tain the necessary rank as scholars. All labor is paid at the rate of ten
to twenty cents per hour, according to its value. There is no provision
for indigent students beyond the opportunity to do such work as may offer
about the public and farm buildings, or in the field, and it is hardly possible
to earn more than from |5O to f100 per annum, besides performing other
duties. So far as is consistent with circumstances, students will be .per-
mitted to select such varieties of labor as they may for special reasons
desire to engage in.

Those who pursue a select course attend recitations and lectures with
the regular classes; but persons properly qualified who desire special
instruction in chemistry, civil engineering, veterinary science, agriculture
or horticulture, may make private arrangements with the officers having
charge of these departments.

EXPENSES.

REMARKS
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1

1

An expenditure of from flO to f6O is necessary to provide fumitun
which may be purchased at reasonable rates, either new or second-hand.

On Sundays, students are expected to attend the chapel-service and
Bible-class, which are conducted by the Professor of Moral Science.
While the Bible is made the basis of all religious instruction, everything
of a denominational character is, as far as practicable, avoided.

Students may, upon the written request of their parents or guardians,
be excused from these exercises to attend services in one of the churches
of the town.

1. Students are specially forbidden to combine together for the purpose
ofabsenting themselves fromany required exercise or violating any known
regulation of the College.

2. The roll shall be called five minutes after the ringing of the bell for
officer in charge, unless a monitor be
answer to theirnames shall be marked
coming in after his name has been
tardinesses shall be reckoned as one

each exercise of the College by the
employed, and students who do not
absent; provided that any student
called shall be marked tardy. Two
absence.

S. Absence from a single exercise may be allowed or excused by the
officer in charge of the same; but permission to be absent from several
exercises must be obtained from the general excusing officer, or from the
President. In sucjh cases a certificate of excuse will be furnished by the
excusing officer, which shall state the precise time for which the perm!
sion of absence is granted, and shall be a satisfactory reason for absent
from all exercises occurring within the time specified.

All excuses must be promptly rendered, and officers will not be expectec
to receive them unless offered within
absence, provided there has been an

me week from the occurrence of the
pportunity for presenting them,
er of unexcused absences in all de-
delinquent shall be informed of the
sences reaches eight, the President

4. Whenever the aggregate numt
partments reaches five, the student st
fact. When the number of such at
shall notify the parent or guardian of the student of his delinquency; am
when ten such delinquencies are justly recorded against any student, hi
connection with the College may be terminated.

5. Students are forbidden to absent themselves without excuse from the
regular examinations, to give up any study without permission from the
President, or to remove from one room to another without authority from
the officer in charge of the dormitory buildings.

fi. The record of deportment, scholarship and attendance will be ca
fully kept, and whenever the average rank of a student for any term fa

lelow fifty, he will not be allowed to remain a member of the Col
xcept by a special vote of the faculty.

Students are required to abstain from everything injurious to tli

REGULATIONS.
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buildings and other property of the College, and in all respects to he gen-
tlemen.

Students 'will not be excused fromregular duty to engage in boating.

The library of the College contains about 1,000 volumes. Among them
are several valuable sets of , cyclopedias, magazines and newspapers,
reports of agricultural societies and state boards of agriculture, and many
standard works on agriculture and horticulture. There are many useful
works of reference in chemistry, botany, surveying and drawing. The
larger part of the books have been presented to the Institution by private
individuals.

The faculty and students also have the privilege of drawing books
from the excellent library of Amherst College, which contains nearly
30,000 volumes.

The State Cabinet of specimens illustrating the Geology and Natural
History of Massachusetts has been removed from Boston to the College,
and is of much value for purposes of instruction.

The Knowlton Herbarium contains more than 10,000 species of named
number of duplicates. The Botanic
esting and useful specimens of seeds,
also, a set of diagrams, illustrating

:1 uding about 3,000 figures.

botanical specimens, besides a large
Museum is supplied with many inter
woods and fruit-models. There is,
structural and systematic botany, im

About 1,000 species and varieties (
Plant-house, which affords much pie
both colleges.

f plants are cultivated in the Durfee
asure ahd information to students of

respects, unsurpassed collections in
and ethnology,belonging toAmherst

The very extensive and, in many
lology, mineralogy, natural history

College, are accessible to members of the Agricultural College.
The chemical, engineering and military departments of the Agricultural

College are well furnished
The armory contains two brass pieces of artillery, fifty sabres and one

hundred and fifty breech-loading rifles.

Since this Report went to press, Isaac D. Farnsworth, Esq., of Boston,
has generously provided a fund for the purchase of gold and silver medals,
to be annually awarded, under the. direction of the College faculty, for

xcellenoe in Declamation

BOOKS, APPARATUS, AND SPECIMENS IN NATURAL HISTORY

FARNSWORTH RHETORICAL MEDALS
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)

January 1, 1873

Real I TATL

College Farm and Quarry
South College, .

$87,500
>6,000
16,000North College.

College Hall, 10,000 0(

South Boarding-house
North Boarding-house
Durfee Plant-house, .

Botanic Museum,

8,000 01

8,000 01
12,000 01

100 01

Total debits of Farm, including property inventoried Jan, 1
1872, and all expenditures for live-stock, labor, implements.
repairs, seeds, fertilizers, &

FINANCIAL STATEMENT,

$24,647 61

Total credits of Farm, including property inventoried, Jar
1872, credit for labor performed in grading, &0., and
ceipts from sales of live-stock and produce,
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In Charge of the State Treasurer

The total amount received from the sale of 360,000 acres of
land, given to Massachusetts for the endowment of one or

nore colleges for the promotion of education in agriculture
$236,307 4and the mechanic arts, wa.

Of this amount, in accordance with the Act of Congress, wai

expended for a farm, 19.

The sum of $208,464.66 which was received for of the land-scrip w
constituted, in 1863, a perpetual fund for the promotion of education in
agriculture and the mechanic arts. In 1871, this fund was increased by
the legislature to f560,000.

The investments of this fund,'made by the State Treasurer, are as f
lows

United States bonds, 6-20’s, interest 6 per cent., gold, . sso,£
10-40’s,

Massachusetts bonds, 6 per cent., go]
6 per cent., cnrr

City of Salem bonds, 6
City of Lynn bonds, 6
Town ofMilford b’nds, 6

rf Plymouth note, 6
fBrighton note, per cer
fWest Eoxbury note, 7 pe

County of Hampden
Cash in Treasury,

Total Fund

Annual Income of F ir

Two-thirds of this income are 1
re, and one-third to the Treasur

FUND FOR MAINTENANCE OF THE COLLEGE;

aw paid to the Treasurer of the Co
if the Institute of Technology.
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1

Income of College from Endowment Fund, .

By the conditions of the gift, none of the income of the
derived from the sale of land-scrip can be used ft
erection or repair of buildings.

The HillsFund of |lO,OOO for the maintenance of the B<

fund
>r the

itanl

Treasurer, and atGarden is in charge of the College prei

eut yields an income of I (X

514,600Total Income from Fundi

receipts of tuition andTo this sum should be added th room-rent

amounting to |72 per annum for each scholar, and the receipts from tht
sale of the products of the farm and garden



Ck.Massachusetts Agricultural College in account with Nathan Durfee, Treasurer
Dr,

1872.1873.
Jan. 1, To balance,

18,551 0(To Salaries,i6,9a
4,249 51

916 42 >•

9,656 29 Q
2,031 13 2

Board of Students.10 00Income Hills Fund, Expenses—Hills Fund,
“ contingent accountIncome State Endowment Fund, 15,083 07

890 00
10.386 02Interest on deposits,

Receipts from Students, .
Receipts from Farm Superintendent
Receipts from Gardener,.
Receipts from Insurance,

term bill
botanical50

arm
Balan1,501 6:

16,45410,454

-1

Respectfully submitted, n

NATHAN DURPEE, Treasurer.

I have examined the Treasurer’s accounts, and find them correctly stated and accompanied by the proper vouchers.

HENRY COLT, Auditor.

I—l

co



For the Year 1872,

Taken at Amherst Mass.,

Latitude 42° 22' 17". Longitude 72° 34' 30". Elevation above the sea level, 267 feet.

Professor E. S. SNELL, LL.D.

SUMMARY OF METEOROLOGICAL OBSERVATIONS
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BAROMETER. FORCE OR RELATIVEWINETHERMOMETER RAIN AND SNOW. CLOUDS.
PRESSURE OF HUMIDITY ORIN THE

PER CENT. OF TIME
VAPOR, FRACTION

TO FREEZING POINT.OPEN AIR. NT,
In Inches. OF SATURATION,MONTHS

fc oo

January, . . 42.9 2.5 2•y, . . 42.9 2.5 25.11 1.507 3.0 46 67 4 13 16 30.264 21!

24.16 1.888 15.0February, . . 50.0 -2.5 24.16 1.888 15.0 32 66 1 18 15 30.285 29.037 29.651 .226 .031 .088 100 29 64

3 12 11 30.183 29.071 29.657 .199 .020 .095 92 2<March, . . 44.0 -4.8 25.27 2.870 15.5 47 74 3 12 11 30.183

April, . . . 84.0 29.0 48.03 2.201 0.5 43 62 14 17 7 30.099 29.209 * 29.694 .383 .083 .17* 29.604

May, . . . 84.1 47.3 59.14 3.110 - 47 48 13 27 12 29.984 29.199 29.641 .598 .141 .316 97 18

June, . . . 91.8 48.7 68.14 3.260 - 63 40 13 31 16 29.923 29.208 29.666 .906 .239 .622 98 35 77 t-1

July, . . . 91.7 69.1 72.64 7.066 - 60 37 14 40 9 29.932 29.391 29.666 .928 .361 .616 99 41

15 49 3 29.986 29.298 29.732 .972 .282 .650 100 40 84 fc-HAugust, .
. 88.8 52.9 71.60 5.280 - 57 33 15 49

M

61.70 6,197 - 63 33 9 46 12 30.044 29.399 29.770 .769 .221 .463 100 46iptember, . . 88.5 39.5 61.70 6,197

October,
.

. 69.0 29.9 48.24 3.639 - 64 40 18 25 17 30.290 29.183 29.784 .669 .128 .270 100 38 76 Q
November, . . 64.0 10.0 36.43 4.483 12.0 62 48 23 17 12 30.208 29.121 29.647 .400 .054 .160 100 35 7

13 15 30.181December, .
. 40.3 -8.0 19.50 2. 100.021,2113.18860 1!

Year, .
. 91.8 -8.0 46.41 44.182 66.0 60 61 11 26 12 80.290 29.038 29.695 .972 .020 . 292 100 18 I—l

Note.—Moan for35 years : Thermometer in the Open Air, 46.57°; Amount of Rain or Melted Snow, 44.479 inches; Depth of Snow, 53 inches. Mean for20 years; Cloudi-
ness, 51 per cent, of sky. Mean for 29 years : Winds, Northwest, 51 per cent.; Southwest,'l6 per cent.; Southeast, 24 per cent.; Northeast, 9 per cent. Mean for 30 years : I'*
Barometer Height Reduced to Freezing Point, 29.727 inches. Mean for 20 years : Force or Pressure of Vapor, 0.292 inch; Relative Humidity or Fraction of Saturation, 75. .

SUMMARY OF METEOROLOGICAL OBSERVATIONS FOR 1872,


