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Executive Department, Boston, February 12,1872

To the Honorable Senate and House of Bepresentatii

I have the honor to transmit herewith for the information of
the General Court, and such disposition as may seem advisable,
the ninth annual report of the Trustees of the Massachusetts
Agricultural College, with accompanying documents.

W. B. WASHBURN.

Commourucaltl) of itlassadjuscto.





Amherst, February 7, 1872.

To His Excellency Wiimam B. Washburn.

Sir :—I have the honor herewith to transmit to “ the Gov-
ernor and Council,” in accordance with the requirement of
chapter 378 of the General Laws of 1871, the ninth annual re-
port of the Trustees of the Massachusetts Agricultural College.

Yery respectfully, your obedient servant,

W. S. CLARK, President.

of iilasoadjuoetto.
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To His Excellency the Governor and the Honorable Council:

The Trustees of the Massachusetts Agricultural College
respectfully present the following Report for the year 1871.

A beneficent Providence has bestowed extraordinary prosper-
ity upon the College during the past twelve months. Its prop-
erty has been largely increased, its facilities for instruction
multiplied, its faculty strengthened by the addition of able men,
its students more numerous and faithful than ever before, and,
while it has received much commendation at home, its unquali-
fied success has acquired for it a favorable reputation throughout
the entire country.

These results are largely due to the kind offices of His Excel-
lency Governor Claflin, who has uniformly exerted his influence
in favor of the institution. The following extract from his mes-

evinces a hearty and intelligent
and requirements:—

sage to the legislature of 1871
appreciation of its object, plan.

steadily grown in importance and
The number of students already

“ The Agricultural College has
in the confidence of the public.
admitted and the number presenting themselves for admission, each
year, show clearly that there was a demand for such an institution
in the community. An impartial examination of the curriculum of
studies must convince any candid man that it is eminently calcu-
lated to meet the practical wants of the present time. This college
affords an opportunity for any young man to study the natural
sciences, and fit himself, at the same time, by daily observation and
labor for the pursuit of agriculture. It gives him a thorough course
of instruction in English literature; he is obliged to study military
tactics and to practise them daily, so that, when he is graduated, he
is well qualified for military duty and command. So far as the
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classes have gone on, they show good proficiency, and it is confi-
dently expected by the friends of the institution that the class,
which is to be graduated this year, will compare favorably with
classes in our other colleges in the studies Avhich they have pursued.
The expenses of the course in this college are not large, and it is
the aim ofthe trustees to bring them within the reach of any young
man of enterprise and energy who desires to obtain an education
which will fit him for the active labors of life. The practical value
of the College will be more apparent hereafter, and its friends firmly
believe that the day is not far distant when a large number of stu-
dents will be in attendance, and that it deserves and should receive
the fostering care of the State. Give it means to educate three
hundred students, and it is expected that it will be of no further
expense to the Commonwealth, but become self-sustaining, and that
then, like other colleges, needed improvements will be furnished by
the beneficence of the wealthy, aided by the strong support of the
alumni who will be graduated from year to year.”

By a resolve of the legislature of 1870, the secretary of the
board of education and the secretary of the board of agricult-
ure were directed to devise a plan, if practicable, by which the
College might, without expense to the Commonwealth, be recog-
nized as an independent institution in analogy with other col-
leges in the Commonwealth, and to inquire whether the term of
study in said College should not be reduced ; and report to the
next general court. The obvious intent of this inquiry was to
limit, if possible, the growth of the College, and to prevent
the full development of the plan which had been unanimously
adopted by the trustees, with the approval of the governor and
council. The thanks of all the friends of agricultural educa-
tion are due to Hon. Joseph White, the efficient secretary of the
board of education, for the earnest and able investigation which
he gave this subject, and for his valuable report to the last legis-
lature (House —No. 420), in which he was cordially seconded
by Secretary Flint. After a thorough review of all previous
legislation, the conclusion is reached that the State has assumed
the following obligations :

“First. To establish an institution with such needful equipment
of lands, buildings, books, apparatus, and teachers, as shall enable
it to furnish the education, both in kind and degree, which the act
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of Congress and the idea conveyed in the term ‘ Agricultural Col-
lege ’ imply.

“Second. To furnish to the institution thus endowed, either by
annual grants or by permanent endowment, sufficient means in addi-
tion to the congressional fund for its continued existence in a health-
ful, working condition.

“Until these obligations are reasonably and fairly discharged, it
is not ‘ practicable ’ to sever the connection between the College
and the Commonwealth, and withhold from it further aid, in con-
sistency with that character for good faith which it has ever been
the pride and glory of her people to maintain.

“ The act of Congress already quoted declares the ‘ leading ob-
ject to be, without excluding other scientific and classical studies, to
teach such branches of learning as are related to agriculture and
the mechanic arts, in order to promote the liberal and practical
education of the industrial classes in the several pursuits and pro-
fessions of life.’ These are noble words, worthy of the legislators
of a great and- free people. Their meaning is clear and need not be
mistaken. They propose to elevate labor from the dust and drudg-
ery ofunintelligent toil to that higher condition which intelligence
creates. They would add to the practical training which is essen-
tial to success in the several industries of the country, that broad
and liberal culture which will raise them to the rank of ‘ professions
in life.’ They would aid in training the young men to become not
simply skilled artisans and tillers of the soil, but also the intelligent
members of a free state, competent to form and give free expression
to just opinions relating to the rights and duties of citizenship.

“It seems, therefore, plain to us that with any considerable re-
duction the prescribed course of a study would fall far short of that
liberal culture which this act contemplates.

“ Moreover, it will not be denied that the Agricultural College
should hold an equal rank with the other technical schools which
have shared in the bounty of the Commonwealth, whose courses of
study cover a period of four years, and are fully equal to that of
the College in respect to the scientific and general culture which
they afford.

“ Another consideration which has great weight with the trustees
arises from the necessity of adapting the terms of admission to the
average attainments of the young men desiring to enter the College,
when they should reach the proper age to be admitted. Living as
they do in the country, and for the most part enjoying only the
advantages of the common schools, it was at once seen that the
terms of admission must be such as can be met by boys of sixteen



1872.] 11SENATE—No. 100.

or seventeen years of age who have made good use of such school
privileges as are within their reach, and that the higher terms for
admission which the other colleges prescribe would exclude from
this the larger number of those for whose benefit it was established.
A course of four years, therefore, becomes a practical necessity, in
order that the student may complete with tolerable success the
scientific and practical education which it is the special design of
the College to give.

“ The recommendations of the report are : First. That the sum
of $50,000 be granted to the trustees of the Agricultural College,
to be expended in the erection of an additional building, and in
otherwise completing its establishment.

“Second. That the sum of $150,000 be added to the fund de-
rived from the congressional grant, entitled ‘The Fund for the
promotion of Education in Agriculture and the Mechanic Arts,’
the income thereof to be appropriated according to existing law.

“ Third. That the act incorporating the Agricultural College,
with the amendments thereto, be so altered and amended as to give
the trustees the power to fill the vacancies which may occur in their
number, but retaining therein those who represent the Common-
wealth as ex officio members, and also retaining the board of agri-
culture as a board of overseers, with such powers as they now
possess.”

Resolves in relation to the Massachusetts Agricultural College.
Resolved, That the sum of fifty thousand dollars be allowed

and paid out of the treasury to the Massachusetts Agricultural
College, to be expended by the trustees for the payment of all
existing debts of the College, and all current expenses of the same
not otherwise provided for, and the residue to be applied toward
the erection of necessary buildings.

jßesolved, That there be paid from the treasury into the perpet-
ual fund, created by virtue of the provisions of chapter one hundred
and sixty-six of the acts of the year eighteen hundred and sixty-
three, and entitled “The Fund for the promotion of Education in
Agriculture and the Mechanic Arts,” a sum sufficient to increase
said fund so that it shall amount in the whole to three hundred
and fifty thousand dollars, the income whereof shall be paid as pro-
vided by existing laws. [Approved May 26, 1871.

Through the judicious and zealous efforts of Hon. Richard
Goodman, Calvin R. Taft, Esq., and other friends of the College,
the following laws were enacted by the last legislature :
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An Act to amend the Act incorporating the Massachusetts Agricultural College.
Be it enacted, cpc., as follows:

Sect. 1. Chapter two hundred and twenty of the acts of the
year eighteen hundred and sixty-three, entitled “An Act to incor-
porate the Trustees of the Massachusetts Agricultural College,”
is hereby amended, to wit:

Strike from the first section thereof the words, “ whenever
vacancies shall occur in the board of trustees, the legislature shall
fill the same,” and substitute therefor the words, “ also from time to
time to elect new members.”

Strike the last sentence from the fifth section and substitute
therefor the following :

“ The College shall furnish to the gov-
ernor and council a copy of the annual report of its operations.”

Sect. 2. This act shall take effect upon its passage. [Approved
May 26, 1871.

Graduation Day.

The closing exercises of the college year occurred July 17,
18 and 19, and were of an exceedingly interesting character.
Among the numerous distinguished visitors of the occasion
may be enumerated the following, viz.: His Excellency Gov-
ernor Clafiin, with several members of his Council and Staff,
Hon. Justin S. Morrill of Vermont, Hon. Marshall P. Wilder,
Dr. George B. Loring, Professor Agassiz, President P. A. Chad-
bourne, Hon. Joseph White, Hon. Charles L. Flint, and the
majority of the board of Trustees and Overseers. The people
of Amherst and vicinity also entered with enthusiasm into the
festivities of this first graduation anniversary, and manifested
their interest not only by attending the exercises, but also by a
brilliant illumination of the village and the avenue leading to
the College. Gentlemen from abroad were very much impressed
by this hearty good-will of the citizens towards the institution
here founded by the State for the practical education of the
people.

Besides the examinations of the several classes, which oc-
curred on Monday and Tuesday, the principal events of the
occasion were as follows; On Monday evening, the prize decla-
mations were delivered by members of the three lower classes.
On Tuesday afternoon, class-day exercises were held, and, in
the evening, an address was given before the literary societies
by Dr. George B. Loring, which was an eloquent review of the
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advantages resulting from the numerous applications of science
to the affairs of common life, accompanied by a vivid picture
of the improvements to he expected in the agricultural com-
munity from the thorough education of farmers. After the
address, a reception given by Governor Claflin was attended by
several hundred persons, who were addressed by Senator Mor-
rill, and entertained by a torchlight parade of the college cadets,
the music of the Springfield Armory band, a brilliant display
of fireworks, an illumination of the college buildings, and a
midnight salute of artillery. On Wednesday morning, the col-
lege cadets were reviewed by the Governor, in the presence of
many spectators, on the college campus. The public speaking
by members of the graduating class occurred in the village,
and was listened to by a large and appreciative audience, who
were evidently surprised by the high degree of culture and
manly self-reliance exhibited by the speakers.

Professor Agassiz was upon the platform, and, having been
introduced to the audience as one who had been a devoted
friend of the College from the beginning, said,—

“He had been very solicitous in regard to the success of this
experiment in agricultural education, but after what he had seen,
he was entirely satisfied. Infinitely more had been done than
could have been expected. The farmer might now be an educated
man, the equal of the scholar and the philosopher. There need no
longer be any difference between the education of the city and the
country. He was particularly gratified by the methods of impart-
ing knowledge adopted by the faculty, and was glad to see the dull
routine of the recitation from text-books substituted by the fresh,
practical instructions of the living teacher. He was sure all pres-
ent would agree with him in pronouncing the College a complete
success.”

After the valedictory address by James Henry Morse, of
Salem, His Excellency Governor Claflin, president of the board
of trustees, delivered an instructive address to the members of
the graduating class, concluding as follows:—

“I congratulate you on the success of your efforts to secure an
education which will enable you to meet the responsibilities of
life with high honor. With the concurrence of your instructors,
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the trustees, and especially these visiting friends, among them
Professor Agassiz, whose love of science is only equalled by his love
ofhumanity, and who is chiefly interested in the success of this insti-
tution because he believes it a new instrument for the elevation of
man, I may now assure the people of the Commonwealth that their
highest expectations have been fully realized, and that they can
take a just pride in an institution established by their authority
and sustained by their munificent appropriations. Being the first
graduates, much will be expected of you, not in the brilliancy of
your performances, but in the faithfulness with which you serve
the public in such occupations as you may follow.

“ The friends of the College have every confidence in its future,
but you can greatly add to their number, and increase its influence,
by maintaining an unswerving integrity and unselfish devotion to
duty.

“ These degrees are conferred upon you with the cordial approba-
tion of the authorities of the College, for they feel that you have
faithfully followed their instructions.

“ The friends of the College congratulate you upon the success
which has attended your efforts, and you have the best wishes of
the people of this great Commonwealth, whose noble purpose in
founding this institution you will more highly appreciate as you
mingle in the affairs of men, and as you have a clearer perception
of the great purposes of life.

“As you leave these pleasant scenes to commence your selected
work, resolve to be true to the instructions given you here, to the
great principles of liberty, and to the guidance of Holy Writ.”

The president of the faculty then conferred the degree of
bachelor of science upon the twenty-seven young men who had
satisfactorily completed the four years’ course. The diploma
and seal of the College have been very handsomely designed
and engraved by Messrs. Gavit & Co., of Albany, N. Y. The
vignette of the former represents the State coat of arms, with
a rising sun in the background. On the right, is Ceres, the
goddess of agriculture, seated in the midst of sheaves of wheat
and other appropriate emblems, and, in the distance, a pleasant
farm-house, a ploughman in the field, and a glimpse of ships on
the ocean. On the left, is Minerva, the goddess of learning and
of war, with scientific apparatus and military devices, and in
the distance, the tented field.

The seal is circular, and has a diameter of two inches. In
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the center is the shield of the United States, surrounded by
flowers and fruits, and surmounted by the spread eagle, and
around these the inscription, “ Massachusetts Agricultural Col-
lege, Amherst, 1863.”

The diploma bears the following words :
“ The Massachusetts

Agricultural College, in accordance with the recommendation of
its Faculty, and by authority of the Commonwealth, hereby
confers upon the degree of Bachelor op Science, in con-
sideration of his having completed the prescribed course of study
and training,” and the signatures of the governor of the State and
the president of the College, with the seal of the corporation.

The closing exercise of this memorable anniversary was an
historical address by Hon. Marshall P. Wilder, senior member
of the board of trustees, who has been more closely identified
with efforts for the promotion of agricultural and horticultural
improvement than any other American. The address was able
and interesting, and has been published by the College as a
valuable contribution to the history of agricultural education.
The following extract will suffice to show the sentiments of this
noble man towards the institution and the cause for which he
has perhaps done more than any other person:—

“ And here I desire for myself, and in behalf of those with whom
I have been associated, to acknowledge the goodness of that Divine
Providence which has prolonged our lives, and permitted us to wit-
ness the establishment of an Agricultural College in Massachusetts.

“It is not often that the projectors of like enterprises are permit-
ted to reap the harvest of their sowing. Soon, all of those who
twenty years ago were banded together for the promotion of agri-
cultural education in this State, will have gone to their reward;
but I esteem it as among the choicest reminiscences of my life, that
I have enjoyed the friendship of those wise and good men. I have
climbed the summit of the hill of life, and am descending on the
other side. Ere long I shall reach the valley below, and be buried
in the bosom of my mother earth; but while I live I shall labor
with such ability as I possess, to promote the welfare of this Col-
lege, and the good cause which we have so long had at heart. May
this institution live on, prospering and to prosper. May it rise yet
higher in the scale of popular favor and usefulness, sharing the good-
will of the people, the munificence of noble-hearted men and the
fostering care of a generous government.”
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College Regatta.

Under ordinary circumstances, it might seem trivial to allude
in an official report to the boating interests of an agricultural
college, but when the chosen champions of our oldest and
largest university are signally defeated by half a dozen farmer
boys who have enjoyed very limited opportunities for training ;

and when these farmers not only pull right away from all their
competitors in the regatta, but actually row three miles quicker
than any other college crew ever has, it may not be improper to
make a note of it. At all events, the victory was one of great
importance to the winners, and presented the Massachusetts
Agricultural College before the public in a very favorable light.
Multitudes in Boston and vicinity, as well as in all parts of the
country, then for the first time became thoroughly aware of the
existence and merit of the institution : and the beautiful prize
banner with the words, “ College Regatta ” on one side, and
“ University ” on the other, which now adorns its museum, will
serve to show future generations the vigor of its early youth.
The first regatta of the Rowing Association of American Col-
leges occurred on the Connecticut, at Ingleside near Spring-
field, July 21st, 1871, and was witnessed by several thousand
interested spectators. The race was three miles straight away,
and won in sixteen minutes and forty-six and a half seconds by
the college crew, consisting of the following students, to wit:
George Leonard, captain, Arthur D. Norcross, Henry B. Simpson,
Gideon H. Allen, Fred. M. Somers and Fred. C. Eldred, stroke.

Farming, at least in youth, is evidently favorable to the devel-
opment of both brain and muscle, and the Agricultural College
course, with its manual labor, its military drill and its out-door
exercise in engineering, botany and other branches of natural
history, as well as its quiet yet industrious student life, mani-
festly tends to impart that robust strength, self-reliant courage
and general intelligence which will enable its graduates to win
success in the world.

Faculty and Students,

The most important changes in the corps of instructors have
been in the departments of military tactics, mathematics and
veterinary science.
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Capt. Henry E. Alvord, who has discharged the duties of
military professor during the past two years with marked ac-
ceptance, has been compelled by circumstances beyond his con-
trol to resign his commission in the army.

Prof. Selim H. Peabody, of Chicago, 111., has entered upon the
business of his office, as the successor of the lamented Professor
Miller, with energy and popularity. He has had much experi-
ence in teaching, and is well known in the West as an author of
good repute. He is a graduate of the University of Vermont,
and will undoubtedly prove a most efficient and acceptable
member of the resident faculty.

Prof. Henry James Clark, of Lexington, Ky., has accepted
the chair of veterinary science, and will teach zoology, human
and comparative anatomy and physiology, the principles of
breeding domestic animals, and their proper treatment in health
and disease. Professor Clark has enjoyed the advantages ofstudy
at Harvard College, Harvard Medical School, Cambridge Muse-
um of Comparative Zoology, and in Europe. He has been ad-
junct professor of zoology at Harvard, and professor in the
Agricultural College of Pennsylvania, and in the University of
Kentucky. His reputation as a microscopist and an original
investigator in the sciences to which he has devoted himself is
of the highest order, and as he proposes now to build up an
anatomical museum, and apply his scientific attainments to the
establishment of a veterinary department, we may confidently
expect in this connection results creditable and useful both to
the College and the Commonwealth.

The theoretical and practical instruction in agriculture has
been given by Professor Stockbridge, and has been quite satisfac-
tory to all parties.

Professor Goodell has delivered avaluable course of lectures on
English literature, and by his enthusiastic and well directed
efforts has awakened much desire in the classes under his
charge for literary improvement.

In the chemical department, everything has been managed by
Professor Goessmann with great economy, and yet with excellent
results. The instruction has been interesting and profitable,
and a great number of important questions, relating especially
to commercial fertilizers and the sugar beet, have been subject-
ed to the test of experiment. The report of the learned

3
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professor on the quality and value for sugar making of the
beets raised upon the college farm the past season, which is
herewith submitted, sufficiently attests both his industry and
ability.

Professor Parker has had charge of the moral and religious in-
struction of the college, and the special training of the senior
class in mental philosophy and original declamation. If the
general good behavior of the students and the appearance of
the graduating class at the last anniversary be taken as speci-
mens of his work, he may well be considered a successful
teacher.

Courses of lectures have been given upon particular topics dur-
ing the year past by the following non-resident lecturers, viz.:
Hon. Marshall P. Wilder, Hon. Joseph White, Dr. George B.
Emerson, Dr. George B. Loring, Hon. Charles G. Davis, Dr. S.
J. Parker, Alonzo Bradley, Esq., Prof. E. S. Snell, Prof. Edward
Hitchcock, M. F. Dickinson, Jr., Esq., and Prof. Richard H.
Mather. Many of these lectures were exceedingly valuable, and
yet none of the gentlemen named received more than a mere
nominal sum for their services, several refused all compensation
beyond their traveling expenses, and some declined even this.

The number of students in 1871 has been one hundred and
sixty-six, or many more than in any previous year. The larger
part of them are from Massachusetts, but there are representa-
tives from twelve other States of the Union as well as from
Spain and Japan. Every county in the Commonwealth is rep-
resented except Nantucket. There has been no hazing of fresh-
men, and no collision between classes, and very little, if any,
wanton destruction of public property. The students as a body
are quite remarkable for their industry, fidelity, economy and
gentlemanly conduct.

Pioneer Scholarship of 1871.
The class which graduated July 19th,at their parting supper,

voted to establish a perpetual scholarship amounting to $72 per
annum, to be called the “ Pioneer Scholarship of 1871,” and
to be awarded to that student of the freshman class who should
comply with the following conditions, to wit: “ The successful
competitor must maintain a rank in scholarship above ninety;
his deportment mark must be one hundred, and he must have
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no unexcused absences. If no one attains so high a standard,
the faculty are to select the one who comes the nearest to it.
The student to whom the award is made must not receive any
other scholarship, but shall retain this for four years, provided
he keeps his high standing to the satisfaction of the faculty.”

It is an interesting fact that there are now in the freshman
class three competitors for this prize who rank 95, 96, and 98f,
whose deportment is perfect, and who have no unexcused absences.
The award is to be made at the end of the freshman year.

Horticultural Department.

The Durfce plant house is now in charge of Mr. Willard C.
Ware, a graduate of the College, and its contents are in good
condition. The building has been thoroughly repaired and
painted, and is well stocked with about one thousand species
and varieties of plants. Among them may be found many of
special interest to the student of botany, and others of econom-
ical importance in tropical countries, as well as all such as are
commonly cultivated under glass for ornament. The most val-
uable addition recently made to this department is a collection
of sixty-seven species of rare trees and shrubs, raised in the
public garden at Washington, D. C., and presented to the Col-
lege by William Saunders, Esq., the accomplished superintend-
ent.

Among the interesting fruits which have ripened in the plant
house during the past year may be enumerated those of the
orange, the lemon, the guava, the fig, the pineapple, the grana-
dilla, the banana, the seaside grape, the prickly pear, the coffee,
the tea, the sago cycas and many others.

A large number of fruit, flowering, and forest trees and
shrubs have been raised in the nursery either from seed or by
budding, and several hundred of suitable size have been trans-
planted to form hedges and orchards, or for ornament and shade.
A portion of the ground designed for an arboretum has been
planted with potatoes and partially prepared for its intended use.
The vineyard has been well cared for and will doubtless produce
a large quantity of grapes the coming season.

About one hundred species of fodder plants were grown in
contiguous patches under the direction of Mr. S. T. Maynard,
of the senior class, and specimens collected for the Knowlton
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herbarium. The same gentleman has also made several hun-
dred drawings to illustrate systematic botany, and prepared in a
very superior manner models of more than one hundred varieties
of fruit, choice specimens of which wrere kindly sent by Mr. Saun-
ders from Washington, by Colonel Wilder from Boston, and by
Messrs. Ellwanger and Barry from Rochester, N. Y.

There is a great need of money for the further development
of this department.

The plant house should be completed according to the origi-
nal design to give more room for the general collection and
especially for the trees, several of which are already too large for
the present building. There is also urgent want of glass struct-
ures for propagating purposes, for growing early vegetables, and
especially for warm and cold graperies and orchard houses.
Until these are furnished, it will be impossible to give the stu-
dents suitable instruction in horticulture, and prepare them to
take charge of the gardens and plant houses of wealthy persons
who would be glad to employ them, after graduation, at good
wages. The last-named improvements would cost but a few
thousand dollars, and would give a large return of income from
the sale of the plants, flowers, fruits, and vegetables produced.
A wise expenditure in this direction would render this depart-
ment self-supporting and relieve the treasury from a heavy
annual draft.

It is also hoped that some wealthy friend of the College will
soon generously provide the fund of $50,000 necessary to the
proper maintenance of the botanic garden and aboretum. Much
has been already accomplished in the preliminary work of pre-
paring plans, and in underdraining and otherwise fitting the
ground, which is admirably suited to the object in view. If
such a fund could be obtained for the horticultural depart-
ment, and a similar one for the agricultural, many valuable
results would follow. The College would thus be developed in
the right direction and rendered obviously peculiar among our
educational institutions; indigent students could be provided
with remunerative employment, and experiments of the utmost
value to the Commonwealth might be constantly carried forward
under the most favorable conditions for success.



1872.] 21SENATE—No. 100.

The College Farm.
The agricultural operations of the year have been well man-

aged by Superintendent John C. Dillon, whose annual report
herewith submitted contains a statement of what has been under-
taken and accomplished in this most important department of
the College. While with larger expenditures more satisfactory
results might have been attained, it will still be evident to any
candid observer that great improvements have been made in
several directions. The conveniences for the care of neat stock,
sheep, swine and poultry have been largely increased at a cost
of nearly $5,000. The thoroughbred animals have been multi-
plied by natural increase, by purchase and by gift, until there
may now he seen under one roof excellent representatives of
seven imported breeds of cattle. The general appearance of the
estate has been improved by the removal of most of the worth-
less apple-trees, unsightly stumps, hedge rows and boulders
which had not in former years disappeared under the vigorous
assaults of successive classes of freshmen. The roads and
walks have been graveled anew and kept in fine order. The
cultivated fields have been well cleaned of weeds and yielded
remunerative crops. Some ditches have been opened, hut less
tile laid than in former years, in consequence of the large
amount of labor required in laying one thousand feet of aque-
duct pipe, and in grading during the autumn months.

The great difficulty in the way of the most successful man-
agement of the college farm is the want of active capital, which
is the one chief hinderance to really profitable agriculture
throughout the Commonwealth. Prof. George H. Cook, of the
New Jersey Agricultural College, who has recently made a tour
of observation in Europe, asserts that the active capital of a
farmer should equal the value of his farm. Nothing in English
agriculture more surprises an American than the extraordinary
expenditures of money which are everywhere indulged in, even
by tenant farmers, in the management of lands.

This is well illustrated in the case of Mr. James Campbell, of
Buscot Park in Berkshire, England, who undertook an experi-
ment in the cultivation of the sugar beet the past season.
Knowing that root crops delight in a deep and mellow soil, lie
plowed 1,600 acres for his beet field, and with a subsoil plow
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stirred it thoroughly to the depth of three feet. Well under-
standing that coal was cheaper than grain, and steam power
therefore cheaper than horse power, he began his preparations
for business by the purchase of four steam-plows of thirty-horse
power each. These cost him more than $BO,OOO, but they pul-
verized his land to the depth of a yard at the rate of four acres
per hour, the total expense being fifty cents per acre. He then
harrowed it by steam, using harrows with teeth twelve inches
in length, and so fitted his land for beets. Then fully assured
that he should have a crop, he expended more than $lOO,OOO for
buildings and machinery to manufacture it on his own premises,
and is now said to be feeding the refuse to 2,500 neat cattle and
12,000 sheep.

The farmers of Great Britain now use 8,000 steam-plows,
costing about $7,500 each, and probably spend more money for
commercial fertilizers, deep culture, thorough drainage and
irrigation, every year, than ever has been expended for these
purposes in the Commonwealth of Massachusetts. It is evident,
therefore, that much money must be constantly employed in the
wise management of the college farm. The $75,000 already
expended for land, buildings, stock, implements and improve-
ments, have merely served to prepare the way for active opera-
tions. These cannot be profitably carried on without a liberal
use of capital, and the annual receipts for produce sold must be
very small so long as the annual appropriations are on the same
scale.

The numerous economical applications of steam in agricult-
ure render it very desirable that the College should be
provided with steam machinery for plowing and harrowing, for
threshing and grinding grain, for cutting fuel, lumber and fod-
der, and for cooking roots and steaming food for stock. Such
mechanical operations would not only furnish useful and instruct-
ive employment to many indigent students, but would also
serve to awaken an interest in the whole subject of steam on
the farm in the minds of all who should visit the College. Be-
sides doing the work at home, a steam-plow would find abun-
dant occupation on the unfenced and level diluvial plains and
alluvial meadows of the adjoining towns. It would be exceed-
ingly interesting to see what effects could be produced upon the
clayey hardpan, which underlies a large portion of the land in
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Amherst, by means of a powerful steam-engine, and it is
earnestly to be hoped the experiment may he tried at no distant
day on the college estate. It can hardly be doubted that if the
generally shallow soil of Massachusetts could by judicious sub-
soiling and plowing be gradually increased in depth, it would
not only produce much larger crops in favorable seasons, but
would be enabled to withstand much better than at present the
disastrous droughts which so often blast the hopes of the
farmer. While there are many portions of the State which are
too hilly or rocky for the steam-plow, there are many others,
including all the best tillage lands, where there are no serious
obstacles, except the multitude of fences and the small size of
the farms. The sooner a large part of the old fences are used
for fuel the better, and the number of enclosures actually need-
ed, even with our present style of farming, is much less than
commonly supposed. The cooperative system in regard to agri-
cultural machinery, which has been adopted by the farmers of
Framingham, might be applied profitably to the use of steam-
plows. In England, some landlords now furnish a steam-plow
for the use of their tenants, and charge for plowing a sufficient
price per acre to meet the running expenses, the cost of repairs
and the interest on the first outlay. A plow costing $7,500,
will easily turn over, to any desired depth, thirty acres per day
of ordinary soil, and will do the work quicker, better and much
cheaper than is possible .by any other means.

At a recent trial of steam machinery for farm use under the
auspices of the Royal Agricultural Society of England, there
were no less than ten competitors, and the first prize for plows
was taken by Messrs. Fowler & Co., who have been manufactur-
ing for fifteen years the Fowler steam-plow. With a machine
of twenty-horse power they plowed four acres in an hour to the
depth of fifteen inches.

Will not some one of the wealthy gentlemen who are spend-
ing money so freely in importing stock, erecting expensive
barns, or beautifying old farms at great cost, purchase for ex-
perimental use at the College, one set of the most approved
steam machinery for plowing, harrowing, rolling, ditching,
clearing fields of stumps, stones, etc., in order that we may
have an opportunity to learn what advantages are to be derived
from the employment of the best now made, and that Yankee
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ingenuity may have a chance to study and remedy whatever is
defective ?

Beet Sugar.

The cultivation of the sugar beet for the manufacture of
sugar, has been made the subject of much experiment and
study at the College during the past year. One hundred
pounds of recently imported seed of the best French and Ger-
man varieties were obtained from the Beet Sugar Company in
Sauk County, Wisconsin, early in the season. Five acres were
cultivated on the college farm, and seed distributed to various
localities in the State, with the view of testing the adaptation
of the crop to our soil and climate. The cost of cultivation
under favorable circumstances could not be determined, from
the total want of suitable machinery, which it is designed to
import from Germany for use the coming season. The results
which have been attained by Professor Goessmann and his
assistants with great difficulty from the lack of suitable appa-
ratus, are exceedingly gratifying and perfectly conclusive, so
far as the practicability of an economical production of sugar in
Massachusetts is concerned. The beets grown were of good
shape, with a very firm flesh, and the juice obtained was rich
in saccharine matter, and free from any excess of injurious
substances. Sugar was manufactured in every form desirable,
such as white coffee, granulated and loaf, of the finest quality.
Samples of the brown sugar sent to refiners in Boston and New
York were pronounced of superior grade, worth from eight
to nine cents per pound. With skillful cultivation and man-
ufacture there would be little difficulty in obtaining one ton of
sugar per acre on the better class of tillage lands in Massachu-
setts. 80,000 acres would supply each of her inhabitants with
forty pounds per annum. There are cultivated in the State
60,000 acres of corn, and the total value of the crop averages
only forty dollars per acre. Would it not be better to spend
the $5,000,000 or $6,000,000 now sent to Cuba for sugar in
producing our supply at home? We should thus furnish em-
ployment to more laborers in summer, and create a new branch
of manufacturing industry which would afford pleasant and
profitable work in winter. Sugar is a delicious and most
desirable article of food, the demand for which increases in
proportion to the advancement of nations in wealth and civili-
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zation. In the year 1700, only 10,000 tons were used in Great
Britain, but in 1870, the importation of sugar amounted to
600,000 tons. The consumption of sugar in the United States
was fifteen per cent, greater in 1871 than in 1870, and
amounted in the aggregate to 700,000 tons, for which the people
paid more than $100,000,000 in gold, besides the profits of
refiners and dealers. To this enormous amount of sweetening,
which is vastly more than was used in any other country, must
be added 150,000 hogsheads of molasses and sorghum syrup
consumed during the past year. We require, therefore, for our
present supply nearly one-fourth of all the sugar produced in
the world, and with our rate of increase in wealth and popula-
tion, shall need from ten to twenty per cent, per annum more
as the years roll on. The sugar of the American people costs
them more than their bread, and while it can in all probability
be raised in any of the Northern States with as much certainty
and more profit than corn, they are buying it for gold of
foreigners. In view of these facts, true patriotism, as well as
a wise public policy, demands the introduction of the sugar-
beet culture into the Commonwealth at the earliest practicable
moment. There is nothing in the history of agriculture so
wonderful as the uniform and rapid development of the beet-
sugar industry during the past twenty years on the continent of
Europe. The production in France has risen from 60,000 tons
to 300,000 ; in Austria, from 10,000 to 80,000 tons ; in Russia,
from nothing to more than 100,000 tons,—so that to-day the
people of that northern country consume three times as much
sugar as they did in 1850, and produce it all from their own
soil.

The two principal arguments of those intelligent persons who
doubt the feasibility of introducing this business into Massa-
chusetts with profit, are based upon the relatively high price of
our labor. But in Europe the internal revenue tax equals
almost the cost of the sugar. England taxes beet sugar grown
on her own soil at the same rate with her colonial sugars, while
in France and Germany the tax is between three and four cents
per pound, or from forty to fifty dollars per acre on the beets.
Here the national government levies an impost of from two and
one-half to three and one-half cents per pound on foreign
sugars, and admits sugar machinery free of duty, while there

i
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is no internal revenue tax whatever. Will not these advan-
tages more than compensate for the difference in the wages of
workmen ?

Another class of persons who lack faith in the beet-sugar
industry, are those who know that nearly all our sugar is the
product of the sugar-cane, cultivated and manufactured by
slave labor, and that sugar planting has been exceedingly profit-
able in Cuba and other tropical islands. Their argument is,
that the beet cannot compete successfully with the cane as a
sugar-producing plant, because the latter under favorable cir-
cumstances, will yield two or three times as much sugar to the
acre. Some, admitting that with the present tariff sugar might
be profitably grown in Massachusetts, still object that as soon
as Cuba or San Domingo are annexed and their sugars enter
our markets free of duty, beet sugar will fail to be a profitable
crop.

But it should be remembered that sugar planting has never
greatly prospered except with slave labor, and whenever sugar
from the West Indies is free to enter our ports on account of
annexation, the negro will be free to labor or not as he pleases.
With the privilege of importing slaves from Africa and driving
them to their unrequited toil with the whip, the planters of
Jamaica exported 150,000 hogsheads of sugar annually, but,
notwithstanding indemnity for emancipation, and favorable leg-
islation on the part of England, the annual product has declined
with free labor to 30,000 hogsheads. The work of the cane-
field and the sugar-mill is severe, and in time of harvest admits
of no intermission, day or night, and the ignorant negro of the
plantations can never be induced to labor with regularity and
energy by the mere stimulus of wages amid the luxuriant
vegetation of the tropics. The public sentiment of Christian
nations is now so utterly opposed to both slavery and the coolie
system, that they must soon be abolished, and then it cannot
be doubted that the beet, in a temperate climate, where it is
both necessary and honorable to labor, will furnish sugar more
economically than the cane. In fact, beet sugar already de-
mands its place in the great markets of the world, as some
speculators have recently found to their damage, for its in-
creased production in Europe has prevented any such rise in
prices as would otherwise have occurred in consequence of the
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war in Cuba. During 1871, nearly 100,000 tons of beet sugar
were imported into England, paying tax where produced, and
duty when landed, and then successfully competing with sugar
from the cane, cultivated in some cases by free, and in others
by slave labor. It is evident, therefore, that we shall soon
begin the use of sugar from the beet, whether we will raise it
or not, since the supply of this indispensable article of food
from the tropics is not at all likely to keep pace with the rap-
idly increasing consumption, and Europe will be able and will-
ing to furnish any amount we want.

The sugar beet seems to have been specially designed to en-
courage a rational system of agriculture, which should not only
produce remunerative crops, but at the same time increase the
fertility of the soil. No useful plant adapts itself more readily
to a variety of circumstances, and no one has fewer destructive
enemies. There is no crop, however, which responds more
readily to good treatment, as is seen in the fact that, during the
past season, one cultivator in Belgium is reported to have ob-
tained roots at the rate of eighty-two tons per acre by manuring
with linseed oil applied to the extent of one hundred dollars’
worth per acre ; while another, in France, boasts of eighty-five
tons per acre, the roots, transplanted from a rich seed bed, at-
taining a weight of between thirty and forty pounds each.

In order to produce a large percentage of sugar, the roots
must be grown in a deep, mellow, well tilled and thoroughly
drained soil. This is obviously best for all crops, but most of
the staple articles cultivated in Massachusetts are surface plants
and will yield a fair return on soil only six inches deep, if it be
well manured. This thin stratum, therefore, is generally the
only one ever disturbed, and the fertilizing elements below re-
main useless. But the beet seeks its mineral constituents from
the lower layers of the soil, sending down its rootlets many
feet, where the character of the land and the tillage permit.
Thus the valuable salts from the subsoil are pumped to the sur-
face, and passing into the foliage of the plant stimulate it to
digest the carbonic acid and water which it converts into cellu-
lose, starch and sugar.

Another very important consideration respecting the beet
crop is seen in the utilization of it. The sugar which is sold
contains no valuable mineral constituents whatever, but con
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sists of carbon and water only, and, therefore, deprives the
farm of nothing.

The leaves, which are rich in salts, and vary in quantity from
five to ten tons per acre, are left on the field for manure, or
may be fed to cattle. The trimmings and refuse from which
the juice has been extracted are most excellent food for stock of
all kinds, and may be preserved for winter use with but little
trouble. Hence the beet grower is able to keep many cattle,
which furnish meat, milk and manure, and thus insure the
means for improving the soil. It is a»well established fact that
those districts in Europe which produce the most beets are also
the ones which yield the greatest product of bread and meat,
and are in all respects the most prosperous.

The alluvial meadows of the valley of the Connecticut are
remarkably suited to the sugar beet, and it will be surprising if
their wealthy owners do not enter heartily into its cultivation.
The most feasible plan for a successful experiment would seem
to be somewhat as follows : Let a company be organized with a
capital of $lOO,OOO for the erection of a factory capable of
manufacturing at least fifty tons of roots per day, and let the
farmers contract to deliver at the factory, every autumn for five
years, the beets raised on a certain quantity of good land, prop-
erly tilled. The company might perhaps obtain exemption from
taxation for ten years, and then pay six dollars per ton for
washed and trimmed roots, besides returning to the producer
gratis all the refuse. The farmers ought to furnish at least
10,000 tons of roots annually, and at the above price would be
sure of a handsome remuneration for their crop.

Conclusion
The year 1871 must ever be memorable in the history of the

College. Then for the first time the governor of the Common-
wealth in his annual message highly complimented the institu-
tion, and recommended it to the favorable consideration of the
legislature. The committee of investigation, appointed by the
legislature of 1870 for the avowed object of limiting its course
of instruction, and thus its annual expenses, reported in favor of
the existing plan and a larger endowment. The legislature of
1871,'after printing 10,000 extra copies of the annual report,
and carefully inquiring into the condition of the College, voted
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with remarkable unanimity an appropriation of $50,000 for its
immediate wants, and $lOO,OOO for the increase of its perma-
nent fund. Those who had been predicting failure, and harshly
criticising the efforts of its friends, now suddenly ceased their
opposition and admitted, at least tacitly, that an agricultural
college might successfully accomplish the object of its establish-
ment. The Pioneer class on graduation day surprised most of
those who attended the exercises, by the style and substance of
their speeches, as well as by their large number and manly ap-
pearance. The address of Col. Wilder, and the affair at Ingle-
side, are worthy a place in the annals of the year; and the
natural result of all these favoring circumstances was the fill-
ing of every r om with excellent students at the beginning of
the collegiate year.

The College is now in good condition to educate one hundred
young men, which is all that its dormitories can properly accom-
modate. The State has most wisely and generously granted
the large sum of $430,000, which has been increased from other
sources to $530,000 for the founding of an institution to pro-
mote the interests of agriculture. Yet there is urgent need of
a public building for a chapel, library and museum, which
should be the finest edifice on the grounds, and cost not less
than $50,000. There should also be erected, as soon as possible,
two large dormitory buildings similar to those now in use, which
would furnish rooms for one hundred more students. These
would require about $30,000 each for their construction.

Though many liberal persons seem to hesitate about giving
their money to a State institution, because, as they reason, the
State is able to appropriate whatever sums may be really de-
manded by the circumstances of the case, yet it does seem to
be the duty of the friends of education and progress to show
some appreciation of what has been so nobly done by the
government. During the past year, Miss Mary Robinson of
Medfield has died, and left a bequest of $2,000, to establish a
scholarship, and several others have given smaller sums. Why
should not wealthy persons bestow their riches to erect build-
ings, endow scholarships, prizes and professorships, or create a
labor fund in the College which is especially designed to give to
the people at a moderate cost a practical education ? Massa-
chusetts has laid a magnificent foundation, and pledged herself
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to preserve it forever. Where can the benevolent and public-
spirited citizen place his property to greater advantage for the
promotion of education, than in the care of a board of trustees
who, while enjoying the liberal patronage of the Common-
wealth, are still a self-perpetuating corporation beyond the reach
of political changes ?

Respectfully submitted,
By order of the Trustees,

WM. S. CLARK, President.
Amherst, Jan. Ist, 3872.
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In a previous report, I expressed the opinion that the profit-
able cultivation of the sugar beet for the manufacture of sugar
in Massachusetts, must depend, if not exclusively, at least
essentially, on the interest intelligent agriculturists will take,
first, in a careful selection of superior seeds of the best foreign
varieties, and subsequently of the choicest seed beets; and
secondly, in the proper choice of lands which are not only well
adapted to the cultivation of root crops in general, but also in
such a state of fertility as to enable the farmer to supply the
kind and amount of plant-food required for the production of a
special crop for a special purpose. Considering these premises
of first importance, I attempted a short exposition of the ways
and the means by which these requirements have been accom-
plished elsewhere, showing how farmers and manufacturers by a
mutual understanding have contrived to promote their mutual
interest, and that their great success was particularly due to
the fact that the fai’mer in his legitimate attempts to produce a
large crop never failed to keep in mind that the ultimate object
was to secure a sugar beet which would contain the desired
amount of sugar under advantageous conditions for its separa-
tion. He know that the manufacturer would value every per-
centage of sugar at about 2.4 cents with more or less of the
vegetable refuse of roots, and the leaves returned. The history
of the pioneers of the beet-sugar industry in every country,
ours not excepted, furnishes striking illustrations of this truth.
German beet-sugar manufacturers do not hesitate to ascribe
their great success over other competitors at the World’s Exhi-
bition at Paris, in 1867, to their superior sugar beets.*

To transfer a known process of manufacture from one coun-
try to another is a simple problem, and offers, in skilled hands,

REPORT.

�ln Germany, the beet-root is taxed; in France, the beet sugar produced; which is a
sufficient reason to account for the superiority of German skill and machinery.
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but little risk in cases where the materials to he turned to
account can be shown to be either identical or to stand at least
in some fixed relations to those which have been previously
used. Quite different, however, are the circumstances when
the introduction of an industry like the beet-sugar manufacture
is contemplated; for a good sugar beet is the result of the par-
ticular influence of peculiar modes of farming, of soil, and of
climate. To suspect a possible serious change in the composi-
tion of a sugar-producing plant like the sugar beet in conse-
quence of a transfer of its seed from one country and soil to
another is but reasonable, in view of our past experience con-
cerning sugar-cane,* sorghum,f the cultivated grapes, and fruits
of every description. The sugar planters of Louisiana and of
the West Indies have to accommodate their modes of operation
for the manufacture of sugar to suit the peculiar variety of
cane they are cultivating. Even upon the island of Cuba,
planters cannot manage the details of their operations alike,
and expect to be equally successful. As the system of manur-
ing, the kind of soil, and the quality and depth of the subsoil in
particular, besides certain conditions of the climate, are known
to exert a powerful influence on the quality, and thus the fitness
of the sugar beet for the manufacture of sugar; and as all these
controlling influences vary more or less in different countries,
it is quite plain that a series of well-designed and carefully
conducted experiments are desirable for the purpose of studying
the behavior of a good imported sugar-beet seed upon our soil
and under our climate. They are indispensable as a reliable
basis for the introduction of the beet-sugar manufacture as a
home industry. Animated by these considerations and some-
what encouraged by the results of the preceding year, my
examinations in the field and in the laboratory have been con-
tinued and enlarged upon during the past season. The results,
which have been gratifying in both directions, will be described
in the following pages. I confined myself, for obvious reasons,
to the following points. First, to produce good sugar beets in
sufficient quantities and in accordance with the rules recom-

�See “Notes on the Manufacture of Sugar in the Island of Cuba,” by C. A. (

mann, Syracuse, N. Y., 18G5.
t On Sorghum, or Chinese Sugar Cane, by C. A. Goessmann, see the Transactions of

the New York State Agricultural Society of 18G0.
5
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mended in my report for 1871; secondly, to study the chemical
properties of the sugar beets raised on the college farm with
reference to their fitness for beet-sugar manufacture; thirdly,
to ascertain by actual tests the amount of sugar available for
commercial purposes.

I. On the Cultivation op the Sugar Beet
The field selected for the cultivation of the sugar beets con-

sisted of four and seven-tenths acres which slope gently to the
west; the soil was a warm, sandy loam, with the exception of
the south-west corner, which, being wet, was subsequently
planted with common mangolds. Grass had been raised upon
the land for many years, until the fall of 1869, when it was
ploughed and the surface covered with a good coat of coarse
yard manure. In the spring of 1870, it was planted with corn,
each hill receiving a handful of phosphate, and yielded 70
bushels of corn per acre. It was thus, in consequence of a
suitable selection of manure and a satisfactory preceding crop,
in a desirable condition for the production of sugar beets.
During the spring of 1871, it was ploughed three times, har-
rowed and rolled to make its mechanical condition as favorable
as possible. The entire field was subsequently divided into five
equal parts, running from east to west, conforming with its
slope. Each of these divisions received, a few days before seed-
ing down, five hundred pounds of various commercial phos-
phates, which were sown broadcast. The various kinds of
seeds, which were imported during the last two years, had been
previously tested in regard to their fitness for germination, and
they all produced, after some soaking in water, healthy young
plants within from seven to ten days. The following vari-
eties and respective quantities were planted by means of Hol-
brook’s seed drill, the most suitable implement at hand.

Of Yilmorin of 1869, 1.5 pounds.
Imperial of 1869, 7 “

Imperial of 1870, 11 “

Electoral of 1870, 10 “

Vienna Globe of 1869, ..... 1.3 “

Varieties of Mangold of 1870, ... 1 “
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The rows were about two and one-half feet apart and passed
from north to south through each one of the various fertilizers.
The planting of the seed took place on the 11th and 12th of
May, and on the 22d of May most of the rows were distinctly
marked by the young crop. The entire field looked well, with
the exception of the first few rows on the east side, where some
trouble with the seed drill had left empty spaces. These spots
were subsequently filled out with young plants taken from other
parts of the field at the time when the surplus plants were cut
out. After thinning, the plants stood from six to eight inches
apart. During the time from the first of June to the 21st of
July, the young plants were three times hoed to keep the root
tops covered, and the space between the rows cultivated as
many times with a horse hoe to destroy the weeds. The entire
crop looked promising at any time during the entire season,
with the exception of the transplanted beets, which remained
behind in spite of an additional manuring, and confirmed the
statement made in my previous report that the general experi-
ence of beet-sugar cultivators teaches that it does not pay in
most cases to transplant; for these plants remain usually so
far behind that they are of no value for sugar manufacture.
Towards the end of September, the outer leaves began to dry
up, indicating, under normal circumstances, the ripeness of the
roots. My examination concerning the saccharine properties of
the various kinds of beet roots began at this time. The harvest-
ing of the entire root crop took place on the 19th and 20th
of October. The danger of a severe frost rendered it advisable
to protect the roots against its damaging influence. They were
for that reason buried without delay after being freed from the
leaves, care being taken not to bruise them. The pits were six
by three feet, and three feet deep, and located on the upper
side of the beet field. The leaves had already somewhat suf-
fered from the frost, and wrere mostty dried up. The larger
portion of them were on that account left upon the field to
serve as manure. A small quantity of leaves still green were
however collected and buried in a pit twelve feet long, three
feet wide, and three feet deep, to be kept till spring for exper-
imental purposes. The root crop averaged per acre 22,200
pounds. This amount exceeds the product in Silesia, and
ranks with the usual crops in Saxony. The results obtained
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upon the experimental field of the college farm may be looked
upon as gratifying and encouraging, particularly when we re-
member the reduction caused in the crop by the defective oper-
ation of the seed-drill, and also keep in nvnd that the entire
operation of planting it had to be managed with unsuitable
implements. The rows of beets, instead of being twenty inches
apart with eight inches space between the plants, which would
have secured from 28,500 to 30,000 plants per acre, had to be
kept two and one-half feet apart to allow the horse and culti-
vator on hand to pass between the rows, causing a great wTaste
of land. There are implements long used in the sugar-beet
cultivation which locate the rows from eighteen to twenty inches
apart, and which are used both in seeding and in cultivating
from four to eight rows at once. In view of this first actual
yield, I believe that with suitable implements our annual prod-
uce of sugar-beet roots per acre would rank with the highest
yield in Saxony, which is stated to be from 30,000 to 32,000
pounds per acre. In my original plan for the fertilization of
the beet field, I designed to apply from 250 to 300 pounds of
Stassfurt potash fertilizer per acre. The scarcity of these val-
uable potash compounds in our markets when wanted, prevented
their arrival at a sufficiently early date. Although a small
strip ten feet wide in each of the five main divisions of the
field received, finally, some commercial kainite at the rate pre-
viously mentioned, no particular importance will be attached to
that fact. The sugar beet is manifestly a potash plant, and the
application of potash fertilizers but rational. Their good effect
cannot be doubted wherever the soil has been shown to be really
deficient in available potash compounds, and where time and
the peculiar physical condition of the various layers of the soil
have favored their penetration to the strata upon which the
plant under cultivation mainly feeds. Neglect of these impor-
tant points may be looked upon as the cause of existing contra-
dictory statements. To apply the Stassfurt fertilizers to
meadow grasses, or even potatoes, as a surface dressing, or
shortly before their planting, may give satisfaction in most
cases; for these plants live, comparatively speaking, largely
upon the surface soil, and their roots branch in every direction
in search of food. The sugar beet, on the other hand, sends
by natural disposition its main roots to the subsoil, the quality



1872.] 37SENATE—No, 100.

of which is therefore of great importance. The potash must
descend to the subsoil, as exact investigations of a more recent
date demonstrate, before its beneficial effect* will be noticed on
plants like the sugar beet. This circumstance explains to some
extent at least the peculiar fact, that potatoes and sugar beets,
although preeminently potash plants, have been raised alter-
nately upon the same lands for years in succession, with satis-
factory results,! without showing the usual signs of exhaustion
which such a practice in most instances would soon produce.
In connection with the investigation of the previous questions,
an interesting fact has been noticed which deserves attention,
particularly as it may lead to misconstructions. It was demon-
strated by careful experiment (Frank) that a small percentage
of the chloride of sodium aids in the circulation of the potassa
compounds in the soil, it acting in that respect similarly to the
nitrate of soda, and apparently counteracting the ordinary
retentiveness of the soil, and favoring the passage of the
potassa to the subsoil. The chloride of potassium and the
sulphate of potassa are alike readily decomposed in a good soil.
The potassa is always very eagerly retained in the surface por-
tion of a soil of good physical condition, and passes only grad-
ually to lower depths, provided the soil has not received an
unusually large supply, and is not too inferior in retentive
quality. It takes usually months before its surplus will reach
the lower strata, and the rate of its downward motion depends
in ordinary cases entirely on the chemical and physical condi-
tion of the soil. Chlorine and the mineral acids, with the
exception of phosphoric acid, differ essentially in that respect
and pass on more rapidly to the drainage waters. The demand
for chlorine is limited, not more than 0.08 per cent, of the
amount introduced by the application of chloride of potassium
being absorbed by sugar-beet roots. The absence or the pres-
ence of chlorides in mineral fertilizers affects the root crop
but slightly, provided a sufficient amount of potash is supplied,
and the chloride of sodium not used in excessive quantity.
Whenever potash is wanting, and at the same time common

■phosphate per acre are highly recommended,

serve as an admixture to the beet molasses
*250 pounds each of kainite and of sup
t Potatoes were raised on a large scale tre raised on a large scale t

for alcohol manufacture in order to render the refuse from the still of more value for feed-
ing purposes.



38 [Feb.AGRICULTURAL COLLEGE.

salt is largely supplied as a fertilizing agent, it is natural that
the sugar beet should manifest a tendency to return to its more
primitive form, the common fodder beet. The recommendation
of the direct application of the Stassfurt salines for fertilizing
purposes in the case of the sugar beet will appear to many
readers of my report on sugar-beet cultivation, of 1871, of
rather doubtful merit, and apparently somewhat in contradic-
tion with previous statements. They will remember, in all
probability, the objection raised against the selection of lands
which from natural causes contain a large accumulation of the
various saline constituents of plants resulting from the decay
of successive generations of vegetation, as woodlands and
prairies but recently put under cultivation. These lands are
not fit in their original state for the cultivation of a good sugar
beet, because their mineral elements find more than their equiv-
alent of suitable organic and particularly of nitrogenous plant-
food which favors a luxuriant growth altogether different from
what the beet-sugar manufacturer desires. Large quantities of
nitrogenous and non-nitrogenous compounds peculiar to this
species of plant enter it, and carry their corresponding quantity
of mineral constituents with them, which of course will also be
present in an extraordinary amount. These very same lands,
if of a more sandy than clayish nature, with a permeable sub-
soil, may prove, in consequence of repeated cropping, sooner or
later, a most excellent soil for the cultivation of the sugar beet.
It is, after all, a good physical condition of the soil which in the
hands of an intelligent farmer will most surely in the course of
time turn the scale of profit in his favor. Silesia, where the
beet-sugar industry of Europe originated, falls, in spite of equal
skill and perseverance, considerably behind other districts in
its average yield of roots per acre, in consequence of a less
favorable soil. Neither much exhausted lands nor such as are
above described offer encouraging prospects for a first trial of
the beet-sugar industry. No sugar beet can be raised without
potash, or without phosphoric acid, and the same may be said
about some of its other constituents, though we rarely call
attention to this latter fact because the natural supply is usually
sufficient. Soda, in case of a deficiency of potassa, will serve
to a limited extent as a substitute. Sulphuric acid may replace
in the same way phosphoric acid, and magnesia, lime, but
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neither of the various constituents alone stands in any fixed
relation to the percentage of sugar, except the potash or rather
the sum of the alkalies (Stohmann).

11. On the Quality op the Sugar Beets Raised.
A good sugarbeet has the following properties, viz.: Its leaves

are numerous, of medium size, not upright, hut rather rounded
and drooping, and of uniform, light green color ; its root is of a
moderate size, not exceeding two and one-half pounds; the
skin of the root is white and smooth, and its meat hard, white,
and of sweet taste; the form of the root is pear or wedge-
shaped, very gradually terminating in a long thin tap-root with-
out any side branches; its specific gravity is always less than
that of its juice. The specific gravity of a good sugar beet
varies, in the majority of cases, between 1.010 and 1.060,
though instances are on record where it was found to be as
1.070. Roots between one and two pounds in weight* contain
usually a juice of less density and also frequently of less value
than those of one-half a pound, and even less weight, and sim-
ilar conditions have been noticed in regard to their relative
proportions of sugar and their other remaining soluble constit-
uents. Roots of a higher specific gravity contain usually less
of these latter constituents in their juice, and their gravity
varies within quite narrow limits from 2.0 to 2.7 per cent.,
whilst the juice of roots of a lower specific gravity usually con-
tains not only more impurities, but what is of particular impor-
tance, because of more general occurrence, these foreign
soluble substances are present in larger quantity, namely, from
2.7 to 5.0 per cent, and more. The following two facts will he
apparent from the previous statements, namely: that no strictly
reliable deduction can be drawn from the specific gravity of the
sugar-beet root in regard to the value of the juice, nor from
the specific gravity of its juice in regard to its percentage of
sugar, beyond the general assumption that, in most cases, the
larger roots (two to three pounds) of the same quality of sugar
beets are inferior to the smaller specimens. Individual roots of
the same variety, raised upon the same field and under the same

�The excellent pictures of sugar beets in my first report were sketched from specimens
raised upon the college farm by Mr. Samuel T. Maynard, of Northborough, Mass., a

member of the present senior class.
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treatment, even when of the same size, are known to differ in
regard to their composition as far as their saccharine quality is
concerned (Stammer). The quality of a sugar-beet crop,
therefore, can only be safely decided by testing a large number
of roots of various sizes from different portions of the field, and
accepting the mean of a series of such examinations as the most
probable actual condition of the entire crop. All tests have to be
made without any unnecessary delay, for beet roots, like other
roots, lose moisture on exposure to the air, and suffer thereby
more or less serious alteration, which, if not taken into consid-
eration, must result in mistakes. The increased density of the
juice will be followed by a corresponding smaller yield. The
loss noticed during an ordinary state of the atmosphere amounted
at a temperature from 15° to 18° C. to 2.6 per cent, within
thirty hours and to 13.1 per cent, within eight days, whilst at a
temperature from 30° to 40° C. it reached 23.0 to 25.0 per
cent., and the internal changes as far as the crystallizable sugar
is concerned are, in the latter case, still more serious.

A sound, fresh, full-grown sugar-beet root is free from grape
sugar and from ammonia, yet both compounds will be noticed
sooner or later in a beet root after its removal from the soil,
and subsequent exposure to a temperature which favors fer-
mentation. The practical sugar-beet cultivator recognizes this
fact by placing the roots, after their removal from the soil and
their separation from the leaves, without much delay in pits.
A lacerated beet root decays rapidly. The beet roots raised
upon the college farm, on the whole, showed the characteristics
of good specimens, having in the majority of cases a smooth
and white skin, and white, hard and sweet meat, being remark-
ably compact, of good form, and generally free from branching
roots. The main bulk of these did not exceed one and one-half
pounds in weight, specimens from two to three pounds in
weight having been rather scarce. The outer leaves turned
yellow toward the middle of September, indicating the ripeness
of the roots. My laboratory tests for determining their per-
centage of sugar began on the tenth of September.

13.818 grammes of carefully cut, thin slices of the Imperial
sugar-beet root were loosely packed between a given weight of

1. Determination of the amount of water
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dry blotting paper and kept in an air bath at a temperature
from 100° to 105° 0. until a constant weight was obtained; the
loss amounted to 11.828 grammes or 81.98 per cent, of water.
Again, 9 191 grammes of the same beet root were dried under
corresponding conditions ; the loss amounted to 7.502 grammes
or 81.74 per cent.

Imperial Sugar-beet Root.

I. ii.

Volatile matter, 18 02 18 28
Water, 81.98 81.74

A good sugar beet contains usually from 81 to 82 per cent, of
water, yet it may vary from 79 to 86.63 per cent, of water, and
from 13.37 to 21 per cent, of dry substance,

2. Tests of the juice
The juice of the roots, of the tops, and of the main parts of

the leaves differs widely; an analytical statement concerning
these points* will be found quite instructive here.

(Mkhat.)

Juice of Root. Leaf Stalk. Leaf.

Sugar, crystallizable, .... 12,00 0.25 0.00
Sugar, uncrystallizable, . . . 0.50 2.72 1.23
Oxalic acid, ..... 0.22 0.43 1.88
Specific gravity, ..... 1.060 1,023 1.025

The sugar was determined by means of fermentation by Dubrunfaut’s
method

*Mehay; comptes rendus, T., Ixix., p. 754. Heidepriem; Zeitschrift, xix., S. 75.
Stohmann; Zeitschrift, xix., S. 273. Stammer; Jahresbericht, 18G9,

G
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(Heidepriem, 1869.)

Juice of Root. Juice of Top.

Specific gravity, . 1.0648 10572
Sugar, 13 6800 10 2100
Soluble substances, without sugar, .... 2 0200 3.3900
Organic substances, without sugar, .... 1.4600 2.4600
Ashes, less carbonic acid, ..... 0-5600 7.2000
Protein substances, 0.8870 1.7500

(StohmanjST, 1869.)

:et Jc

Minimum. Maxim

Sugar, ......... 9.56 i 17 680
Soluble substances, without sugar, .... 0.38 j 3610
Potassa, 0.09 \ 0.255

The amount of other soluble substances for every 100 parts of
sugar in the beet juice, varies from Bto 18.50 parts. The specific
gravity of the beet juice is usually ascertained by Brix’s' sac-
charometer, an instrument which refers to percentages of pure
sugar in distilled water. As the beet juice contains besides
sugar a variety of organic compounds, its indications are only
of interest for comparative tests. The exact amount of dry
substance in the juice has to be decided by a careful evapora-
tion to dryness. The percentage of sugar in the juice from the
same beets may differ somewhat in consequence of different
ways of obtaining it. The juice obtained by a centrifugal
apparatus and that extracted by hand pressure were noticed to
differ about 0.7 per cent., the latter being the richer juice,
while that obtained by a powerful press may exceed even this
by 0.1 to 0.66 per cent. These few general remarks may serve
to place some of my subsequent analytical statements in their
proper light.

3. Determination of the sugar in the juice.
Most of the sugar tests were made by means of an excellent

Dubosq-Soleil’s optical saccharometer. In some instances, the
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results thus obtained have been verified after converting the
entire amount of cane sugar present into grape sugar ; in other
cases, particularly where the Dubosq’s apparatus gave high
results, I verified the optical test by a chemical test, by the use
ofFehling’s well-known solution. The juice for my experiments
was produced, wherenot otherwise directly stated, always in the
following way. A number of sugar-beet roots of various weights,
which were collected from the five divisions of the field, were
freed from the tops as far as the leaf-marks extended. The roots
were subsequently ground by hand upon a common tin grater,
and the pulp resulting pressed by hand in a strong cloth. In
a few instances, when a larger number of roots were to be
pressed for juice, they were cut by an ordinary root-cutter and
pressed by a common iron screw press. The juice, after being
obtained in either of these ways, was either allowed to settle or
strained through a cloth, and then tested in regard to its spec-
ific gravity by means of a Brix’s saccharorneter. The prepara-
tion of the juice for the tests with the polariscope was carried
out in the following manner: 500 cubic centimeters of the
juice were poured into a graduated glass cylinder, and subse-
quently thoroughly mixed with 50 C. C. of a solution of sub-
acetate of lead of the usual concentration.* As soon as a light
colorless solution began to separate from the bulky precipitate, the
whole mass was put upon two filters of coarse paper and quickly
filtered, and the juice thereby obtained was again without delay
filtered through 150 C. C. of medium-sized, coarse boneblack.
The first 100 0. C. of the filtrate were set aside and the subse-
quent filtrate turned to account for the optical test in the usual
manner. I removed 100 O. 0. of the filtrate, its first portion,
for the purpose of rendering the solution for the tests independ-
ent of the incidental influences of boneblack, its moisture, &c.
This mode of proceeding was adopted to allow a direct compar-
ison of my results with numerous other investigations of a
similar character and for similar ends.

The polariscope was in each case adjusted with a carefully
prepared standard solutionf of pure sugar, and also with water.

* Digest one part of acetate of lead, one part of oxide of lead, and twenty parts of

water at 30° to 40° C. from six to ten hours and filter.
t 1000 C. C. water containing 103.50 grammes of pure sugar in solution when put

into a tube of 200 millimeters in length produces the same rotation which a quartz plate
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The number of degrees required to produce the optical effect of
presenting but one color were increased by one-tenth of their
number to compensate for the dilution of the original genuine
beet juice by means of the lead solution used for its defecation,
each degree representing 0.1635 per cent, of sugar. The re-
sults of my tests will be given in a chronological order. They
refer mainly to sugar beets and other beet roots raised upon the
college farm, while an appendix contains also a few tests con-
cerning sugar beets grown elsewhere in the State.

Sugar Beets from the College Farm

Weight of Roots
Weight of Leaves.

with Tops.

Lbs. ! Oz. Lbs. I Oz.

f 1 14 10
Sept. 12, 1871. Imperial sugar beet 14 - 13

1 10 - 13
from seed imported in 1870, . 1 13 ! - 11

1 12 1 - 10.5

8 5 3 15 5

Juice, 15° Brix, at 64° F.; per cent, of sugar, 12.59.

Roots and Tops. Leaves.

Lbs. Oz. Lbs. Oz.

191 i 3
Sept. 13. French Vilmorin beet from 2 4 1 i 1

1 5 125
imported German seed of 1870, .1 5 - 12

1 11 | 1 8

7 2 5 | 4.5

Juice, 14.5° Brix, at 65° F.; per cent, of sugar, 12.95.

of one millimeter thickness will produce. 100 C. C. of water containing 16.35 per cent,
of pure sugar m solution when examined in a tube 200 M. M. in length indicates
directly the percentage by means of degrees.
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Roots, with Tops. Leaves.

Lbs. Oz. Lbs. Oz.

f 1 1 17Sept 10. Electoral beet, from seed im- 1 1 _
pp

■{ 1 1 : 13
ported in 1870 | 1 0.5 I 15Li 4 : 14

5 7.5 4 12

Juice, 14° Brix, at 62° F.; sugar, 12.30 per cent.

Oct. 11. Imperial beets; seeds imported, 1870. Two hundred and fifty
pounds of these roots, without tops, were cut by a common root-cutter and
pressed in an iron screw press. The roots were moist from washing before
cutting. Juice, 15° Brix, at 73° F.; sugar, 12.05 per cent.

Oct. 16. Electoral sugar beet; seed imported 1871. Four hundred and
ninety pounds of roofs, without tops, cut by a root-cutter and pressed by an
iron screw press. Juice, 15° Brix, at 54° F.; sugar, 12,22 per cent.

Oct. 18. Yilmorin sugar beet; seed imported 1870. Six hundred pounds
of roots, without tops, cut by a root-cutter and pressed by an iron screw press.
Juice, 16° Brix, at 60° F,; sugar, 13.129 per cent.

Roots, with Tops

BUT NO LEAVES.

Lbs. Oz.

r 1 8
| - 13 5

Nov. 14. Imperial beets taken from the pit, . jg-
®

|
- 10.5

L - 18_
5 14.5

Juice, by hand press, 15° Brix, at 64° P , 1.064 to 1.065 specific gravity;
sugar, 11.60 per cent.

Nov. 21. Yilmorin Beet, from the pit. One root, with top, weighing one
pound 12 ounces. Juice, 15 5° Brix, at 68° F.; sugar, 13 12 per cent.
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Fodder Beets.

Leaves.Roots and To

Oz. Lbs. Oz,L

Sept. 19. Vienna red, yellow, and f 2 \ 2 12
101 8

white globe beets, . . . .
( 3 1 10

0 11 9

Juice, Brix 11° at 65° F ; sugar, 8 004 per cent

Roots, with Tors. Le

4
Lbs. Oz,

Sept 19. Ordinary Mangolds, red and
yellow. Seedssent from the National

( 1 Oi 0 5
-11 0 2

Agricultural Department, . ( 1 12 0 12

3 13J 1 3

Juice, Brix 9° at 66° P.; sugar, 5 035 per cent.

Sugar Beets sent from otherparts of the State.
[From the Imperial seed, imported 1871.]

Roots, with To

I

1
9
0

5
(

6 50
Nov. 7. Hon. S. Willlston, of Easthampton, Mas* 11 25

140

C 15 75

Juice, 12 39 per cent, of sugar by polarization.
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Loots, with Tops (soup
■what withered).

Lbs. Oi

r i 10
Nov. 22. William Knowlton, Esq, of Upton, ( 1 n

Mass, J }g
3

41

11 0

Juice, Brix 15° at 55° F.; sugar, 10.07 per cent.

Loots, with

Lbs. Oz,

r 2
Nov. 10. Dr, N. Durfee, of Fait River, Mass., . .J * 9

1 2 5
L 2 11

9 58

Juice, Brix 15.5° at 60° F. ; sugar, 10 45 per cent.

A large specimen of the American Improved Imperial sngar
beet of Hon. Henry Lane of Cornwall, Vermont, recommended
for stock feeding and raised at Williamstown, Mass., was tested
at the request of Hon. P. A, Chadbourne. This beet root had
been for several days on exhibition at the fair of the Hampshire
Agricultural Society at Amherst, Sept. 27, 1871, and was con-
sequently in a somewhat dried up state ; it was spongy, partly
hollow and weighed between seven and eight pounds. Juice,
Brix, 15° at 58° F.; sugar, 6.67 per cent.

For the purpose of verifying the results of the optical anal-
ysis, I selected one of the best beet roots (the Vilmorin of
November 21) and subjected its juice to a chemical test. I
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took 100 C. C. of the juice prepared with a solution of subace-
tate of lead (one-tenth vol.) for the test with the polariscope
and precipitated the excess of lead by means of diluted sul-
phuric acid. I added then an excess of sulphuric acid and
digested the mixture for several hours at a temperature of from
60° to 80° C. to convert the cane sugar to grape sugar, and
neutralized, subsequently, with carbonate of soda, and diluted
the whole to 500 C. C. In two successive tests, I noticed that
four C. C. of that solution were sufficient to reduce twenty C.
C. of Fehling’s solution. These results prove that 600 C. C.
contain 12.5 grammes of grape sugar, for 10 C. C. of Fehling’s
solution are equal to 0.050 grammes of grape sugar (or 0.0475
grammes of cane sugar). Adding to 12.5 grammes one-tenth
more, for the dilution by the subacetate of lead solution, we
find that the original beet juice contained 13.75 per cent, of
grape sugar, or 13.09 per cent, of cane sugar, the form in which
the juice contains its sugar. Similar results were obtained
with the polariscope, after the inversion of the cane sugar by
means of concentrated-.hydrochloric acid.

I selected for this purpose a variety of sugar beet which,
comparatively speaking, with a low percentage of sugar, had
shown a high specific gravity of its juice. Two different sam-
ples, each 100 grammes, of an Imperial sugar-beet juice (Nov-
ember 14th) were evaporated carefully in an air-bath to dryness,
and the residue finally kept at from 100 to 105° C. until no
further loss could be noticed. The solid residue varied from
15.06 to 15.10 per cent. As the sugar found in that juice
amounted to 11.60 per cent., we learned that its entire amount
of organic and inorganic non-volatile substance after the deduc-
tion of the sugar was equal to 3.40 per cent. The juice of
that Imperial beet consisted therefore of

Solid matter (containing 11.60 per cent of sugar), 15.10 per ct
Water, . 84.9 “84.9

100.00 per ct.

The results of Brix’s saccharometer and of the sugar tests
together are usually turned to account to give some idea about

5. Determination of the solid residue of the juice
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the percentage of foreign matters in a beet juice. For instance,
in the case of the preceding examination, we notice 15° Brix
as the specific gravity ; the actual evaporation proves that each
degree corresponds in that case quite closely with one per cent,
of matter in solution.* This assumption is not strictly exact,
yet it gives for ordinary practice quite valuable indications.
Subjecting then all previous investigations of beet juice to this
mode of representing their value in a general way, we obtain
the following figures ;

All substances inBrix’s Sacchar-
ometer.

14°
15°
14.5°
14°
15°
15°
16°
15°
15.5°

Sugar, per cent. solution, except
sugar.

Beet, juice of,—
Sept. 10, Electoral, .

12, Imperial (1870),
13, Vilmorin (1870),
18, Imperial (1871),

Oct. 11, Imperial, .

16, Electoral, .

12.30 1.75
12.59 2.41
12.95 1.55
10.79 3 21
12,05 2.95
12 22 2.78
13.1318, Vilmorin, 2 87
11.60Nov. 14, Imperial (1871),

21, Vilmorin, .

3.34
13,12 2.38

beets from seed imported in 1871ImperialWe notice that the
differ considerably from the rest, and are quite inferior to them,
whilst the latter average very well, viz.: 12.63 per cent, of
sugar to 2.38 per cent, of other soluble substances, or 100 parts
of sugar to 18.8 parts of the others. The inferior Imperial
stands, on the average, as 11.19 per cent, of sugar to 3.275 per
cent, of other soluble substances, or 100 parts of sugar to
29.20 parts of the others. The fodder beets differ still more,
as will be seen from the following statement:—

Non-saccliar-
Brlx. I Sugar. me substances.

Sept. 19, j Vienna globe, . . .
11,0° 8.00 3.00

Common mangold, .
. j 9.0° 5.00 3.97

Or Vienna, 100 parts of sugar to 37.5 of other soluble substances.
Mangold, 100 parts of sugar to 79,5 of other soluble substances.

*The saccharometer used in my tests has for its smallest division one-half degree
instead of one-tenth as would be desirable.

7
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•5. Determination of the nitrogenous constituents of the beet juice.
One hundred grammes of the juice of an Imperial beet,

(November 14) containing the largest proportion of foreign
admixture in its juice, were used for this test, its solid dry
residue amounting to 15.10 grammes. The analysis for the
percentage of nitrogen was carried on in a Bohemian glass
tube and in the well-known manner with caustic soda and lime,
taking particular care to apply a decided excess of the mixture
to secure a thorough combustion of the highly carbonaceous
mass. The ammonia resulting was collected by means of
moderately concentrated (1.12 spec, grav.) hydro:hloric acid in
a Will-Yarrentrap’s apparatus, and its amount determined in
the form of platin-ammonium chloride. 2.0660 grammes
of dry, pulverized residue of the beet juice produced 0 515
grammes of platin-ammonium chloride, which is equal to
8.761 grammes of the entire dry substance of the beet juice
(100 grammes).

1.912 grammes of the same residue produced 0.470 grammes of
platin-ammonium chloride, which is equal to 8.6881 grammes for
the entire residue. As 228.20 parts of the platinum compound
contain seventeen parts of ammonia and fourteen parts of nitro-
gen, which is equal to 6.2724 per cent, of the latter, our results
correspond to the following figures; 3.761 grammes of platin-
ammonium chloride are equal to 0.2359 per cent, of nitrogen,
and 8.6881 grammes to 0.2315 of nitrogen. In case we assume
that the whole amount of nitrogen found is present in the form
of nitrogenous or albuminous substances, we may, by multi-
plying the percentage of nitrogen found by 6.25, ascertain the
amount of those compounds. The average of nitrogen found
is 0.2337X6.25=1.400 of albuminous substances. This as-
sumption is, however, not exactly supported by facts, for the
beet juice contains, besides the albuminous substances, two
other nitrogenous compounds quite distinctly differing from the
former, namely, asparagin* and betaiu, organic bases for which

*Asparagin was discovered in beet juice as early, as 1850 by Dubrunfaut. Betain, a
new organic base, was first noticed by Scheibier in 1869. He found that the juice of
beet roots, during the month of July, contained one-fourth per cent., while, in the month
of October, but one-tenth per cent, was present. Scheibier has since proved the identity
of the oxyneurin of Siebreich and anhydrous betain, which can therefore be made
directly by treating trimethylamin with monochloracetic acid. Betain has the formula
C 5 H ll NO 2

.
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due allowance of nitrogen has to be made, which very natu-
rally reduces more or less the amount of albuminous substance
previously calculated. The albuminous substances generally
vary in a good sugar-beet juice from 1.8 to 1.4 and the amount
in the juice from beets raised upon the college farm cannot
exceed that. It was deemed important to ascertain bow much
of these substances can be removed from the beet juice by
means of an ordinary defecation or clarification in the course
of the beet-sugar manufacture. In making these tests, it seemed
necessary to treat the juice from two different varieties of sugar
beets, yet raised upon the same field and under identical con-
ditions.

Two hundred grammes of the juice from the Electoral sugar
beet (October 16tb) were heated quickly yet carefully in a glass
flask to 80° C., when two grammes of caustic magnesia (fx-ee
fi’om lime) were added with thorough stirring after the removal
of the glass from the source of heat applied. The mixture was
then heated again, without unnecessai’y delay, until the steam
formed at the bottom begaxx to force its way through the solid
curdy scum upon the surface of the liquid. After having kept up
the temperatui’e to from 95° to 98° C. for about ten to fifteen
minutes, the mixture was placed upon a weighed filter, and the
solid residue left upon the filter after the filtration subsequently
washed with 200 C. 0. of distilled water at ordinary tempera-
ture before drying. The residue, after desiccation in the air-
bath at 100° 0., weighed 4.776 grammes, which is equal to
2.388 per cent. An analysis of 2.388 grammes with caustic
soda and lime produced 0.6172 grammes of platin-ammonium
chloride, which being equal to 0.0387 per cent, of nitrogen,
shows that but 0.2346 per cent, of albuminous substances have
been precipitated by heat and caustic magnesia.*

Two hundred grammes from the juice of the Yilmorin beet
(October 18th) were treated with two grammes of caustic lime
in the same way as in the preceding test with caustic magnesia.
The caustic lime being to a much lai'ger degree soluble in a
solution of sugar than the magnesia, only 3.849 grammes of

dry precipitate wei’e obtained. 1.9250 grammes of that residue
produced 0.5060 grammes of platin-ammonium chloride, which

Contribution on the Manufacture and Refining of Sugar, by C. A. Goessmann,,nn

Syracuse, 186-4; also, Chemical News, by W. Crookes, London, 186-1
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is equal to 0.1928 per cent, of albuminous substances. Com-
paring the results of these tests, we notice that in the case of
caustic magnesia nearly one-fifth more of nitrogenous sub-
stances was rendered insoluble than in the case of caustic lime,
while in both cases but a small fraction (one-fifth to one-sixth)
of these compounds is rendered insoluble.

The beet juice produced by the press contains more saline
compounds than the press-cakes left behind, while the ashes of
the latter contain more carbonic acid than those of the former.
In both cases, the carbonic acid originated from the destruction
of organic substances. How much the mode of abstracting the
juice from the sugar beets affects the quantity and quality of
the saline constituents of the beet juice, I have already suffi-
ciently pointed out and illustrated by analytical statements in
my previous report. The various kinds of fertilizers applied
are also known, as stated before, to affect the relative propor-
tion of the various saline constituents of the press juice to
some limited extent, and in a manner previously explained, yet
the total amount absorbed, even in the case of the Stassfurt
salines, varies but little, provided the soil is not overcharged
with organic and particularly with nitrogenous organic plant-
food. A good sugar beet contains always at least three times
as much potash as soda, and often even a larger proportion, but
excessive applications of common salt as a manure are known
to increase the relative amount of soda. The following inor-
ganic constituents are usually found in the juice of the sugar
beet, viz.: potassa, soda, lime, magnesia, iron, phosphoric, sul-
phuric and silicic acids and chlorine. Of these, the alkalies
are of main importance so far as the sugar question is con-
cerned, for they exert a specific influence on the results of our
ordinary modes of manufacture. Their great solubility, and
their peculiar -indifference towards the absorbing property of
boneblack carry them largely as an obnoxious feature through
all the operations down to the molasses. Only the determina-
tion of the potassa and soda is for this reason a quantitative
one, whilst the remaining saline compounds are stated collect-
ively as percentages of the ash constituents.

Five hundred grammes of Yilmorin (October 18th) beet

6. Determination of the ash constituents of the beet juice
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juice were carefully evaporated and gradually charred, until
no vapors arose, and the compact, hard, carbonaceous mass
was subsequently kept at a low red heat until it formed a
very friable mass. The latter, after cooling, was finally ground,
and for some time digested at ordinary temperature with
distilled water to prevent as much as possible a mutual de-
composition of the ash constituents. After the mass had
been digested for some time, it was placed upon a suitable
filter and subsequently washed with cold water, making the
entire amount of the solution about 500 C. C. This solution,
after its evaporation to dryness, and a re-solution, etc., left 0.928
grammes of alkaline compounds or 0.185 per cent. A direct ex-
amination proved that it contained 0.762 per cent, of potassa and
0.012 per cent, of soda. Against this mode of proceeding, I
am aware may be said that its results are not strictly exact, as
traces of alkalies will be left behind in the carbonaceous mass, but
it appeared to me that the risk of a trifling loss was less serious
than that caused by excessive heating to destroy the carbon.

One hundred grammes of Imperial beet juice (November
20th) were carefully evaporated and charred. The carbona-
ceous mass was then mixed with concentrated sulphuric acid
and heated in a platinum dish to oxidize the carbon. This
operation was repeated until no carbon could be noticed, and
the residue moistened again with sulphuric acid was brought to
a dull red heat, and subsequently weighed. It amounted to
1.273 grammes or 1.237 per cent. Making the customary
allowances for sulphuric acid (one-tenth of the weight of the
saline residue) we find the entire ash constituents of the juice
equal to 1.145 per cent. The amount of salines in the beet
juice is, of course, much larger on account of the presence of
the organic acids than the ash percentage represents.

I stated before that the amount, and particularly the kind of
saline constituents in the beet juice is of great importance to
the beet-sugar manufacture, for their amount even under favor-
able conditions is considerable, and they interfere more or less
directly and indirectly with an advantageous separation of the
sugar in well-developed crystals, and not unfrequently increase
the amount of molasses at the expense of the sugar. The
manufacturer feels thus obliged to diz’ect his attention very care-
fully during the entire process of manufacture towards this
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point. He finds it for bis interest to begin operations with a
sugar-beet root having a small percentage of saline compounds,
and supplies himself with water which contains but a small
amount of mineral matter.* He removes the alkalies by wash-
ing from the caustic lime before using it for defecation, and
strives also to remove every cause which might bring about
such changes as will render the juice acid or induce the forma-
tion of acids, for they favor the introduction of otherwise in-
soluble compounds into the sugar solution, such as sulphate,
phosphate and carbonate of lime, etc. Finally, he avoids the
use of any organic or inorganic substances for the clarification
of the sugar solutions which in consequence of their own com-
position are liable to increase the amount of soluble salines
present. The means by which these compounds may be
removed are costly, and, in regard to the alkalies in particular,
very inefficient. Although the frequently cited statement that
1 per cent, of ash constituents will render from 4.5 to 5 per
cent, of a good sugar uncrystallizable is not true in its general
application, yet sufficient is known to justify the assertion that
their presence is highly objectionable. Some salines, as caus-
tic potassa and soda, carbonate of potassa, acetate of potassa,
and a few other combinations of the latter base with organic
acids, are known to prevent directly more or less sugar from
crystallizing, whilst the others, collecting in the molasses to a
considei’able proportion, increase its bulk and thus indirectly
cause the retention of more or less sugar in a form of low
value. Beet molasses contains about 45 to 50 per cent, of
sugar and from 9 to 10 per cent, of ash constituents, the latter
representing in all probability more than twice their weight of
salines in the original solution, where the bases are combined
with several organic as well as mineral acids.

111. On the Separation op the Sugar.

The juice of the sugar beet for the manufacture of sugar is
secured in various ways. The roots, after being freed from
leaves, are washed and their crowns cut off as far as the leaf-

* Stammer states that, in case of the press mode being used, every 100 pounds of beet-
roots require 62 pounds of water; in case the maceration and diffusion modes are to be
applied, from 180 to 200 pounds of water are needed usually for every 100 pounds of
beets, provided white sugar is to be made.
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marks extend. They are subsequently changed by means of
suitable apparatus either into pulp, and in that state subjected
to the action of a powerful press, or centrifugal apparatus, or
both operations successively, or they are cut into suitable slices
and macerated or subjected to a process of diffusion. Each
mode of operation quite naturally affects to some extent the
quantity, the kind, and the relative proportion of the constitu-
ents which accompany the sugar in the resulting juice. None
of these modes produces a solution directly fit for the separation
of the sugar by its mere evaporation and subsequent crystalliza-
tion. Any of these juices in their original state soon turn slimy
and their sugar will rapidly become uncrystallizable and thus be
entirely lost to the manufacturer. All have, therefore, without
delay, to undergo a similar process of purification before an
advantageous separation of its sugar can be expected. It may
be of interest to state here somewhat more in detail the main
organic and inorganic constituents of the beet juice. They are
cane sugar, pectose, fat. gum, protein substances, asparagin,
betain, oxalic acid, citric acid and extractive matter (a collect-
ive name for organic substances but little known), besides
potassa, soda, rubidium,* lime, magnesia, iron, manganese, phos-
phoric acid, sulphuric acid, chlorine and silicic acid. As the
various constituents of the beet juice obtained by pursuing any
of the previously mentioned modes of separation are either
identical or at least of a similar character and as they mainly
differ in regard to their relative quantities, the same general
mode of manufacture with but slight modifications, is practised
for the final separation of the sugar. Instead of inserting here
a chapter treating on this point more in detail, I prefer to con-
fine myself for the present to the task before me, and to
describe the way by which I ascertained the amount of sugar
which could be considered as available for commercial purposes.
In the course adopted, I adhered as much as possible to the
modes and the means which intelligent beet-sugar manufact-
urers apply, and modified my plan merely to suit the peculiar
circumstances under which I was obliged to work.

Lefebvre stales that one hectare (2.5 acres), which produces on the average 40, 0(

kilos (88,000 pounds) of sugar beets, and furnishes at the same time 128 kilos (281
ins for every kilo of the latter 1.75 grammes of rubidiumpounds) of crude potash, contains for every kilo of the latter 1.75 grammes ot rubiaiun

chloride, or 288 grammes per hectare, or 91.5 grammes per acre. (Compt. rendus, 1
liv., page 480, 1
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I took fifty pounds of Electoral beet juice (October 18th), in

a suitable copper kettle and heated it quickly but carefully to
80° C. to produce the coagulation of the albuminous substances.
I then removed the vessel from the source of heat and stirred
into the liquid one-half of one per cent, of caustic lime, which
had been changed into milk of lime. The heat was then
applied again and the liquid rapidly raised to its boiling point,
and as soon as the steam produced at the bottom of the vessel
began to force its way through the compact mass of scum
covering the surface, the heat was discontinued and the clear
liquid was separated from the scum, after ten to fifteen minutes
standing, by means of a siphon. The scum itself was subse-
quently placed upon a filter consisting of cloth and the filtrate
passed through a thin layer of coarse boneblack to render the
juice clear. The previous treatment of the juice of the sugar
beet, which is called the process of defecation, aims at the fol-
lowing alteration of its constituents. The heating of the juice
at 80° 0 causes the coagulation of the albuminous substances
which protects them somewhat against the disintegrating reac-
tion of the caustic lime, and particularly of the caustic potassa
and soda, which result from the action of the caustic lime upon
the organic and inorganic compounds of these alkalies in the
beet juice. The excess of caustic lime renders, at a higher
temperature, the oxalic acid, the citric acid, and the phosphoric
acid largely insoluble, and causes thus their partial removal in
common with gum, fat, pectose, and extractive substances in
the form of a precipitate. The asparagin is changed into
asparaginic acid and ammonia, which continually escape, with
that amount of the latter which results from the constant
decomposition of a portion of nitrogenous substance which
remained in solution. The organic base, betain, is liberated
from its combination with one of the organic acids, and, being
very soluble, accompanies tbe larger proportion of the com-
pounds of the asparaginic acid and the alkalies through the
various operations connected with the crystallization of the
sugar into the molasses. The sugar forms a definite soluble
combination with lime and by its presence keeps also a large
amount of otherwise insoluble lime compounds in solution.*

* A well defecated juice contains about twice as much caustic lime in solution as lime
water does.
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There are various rules regarding the amount of caustic lime
required to accomplish the desired result of an economical
separation of the sugar from its accompanying substances, but
they all aim at an excess of caustic lime in the process of
defecation. The excess favors the formation of insoluble basic
lime compounds, the subsequent disintegration of soluble albu-
minous substances, and particularly it shortens the entire proc-
ess of defecation, a result most desirable for the production of
a copious precipitation, which would be more or less interfered
with in case the liberated alkalies were permitted to continue
their disintegrating influence upon the scum for any length of
time. A successful defecation, considering everything else
equally favorable, aids in an unusual degree the entire subse-
quent process. To remove the foreign substances from the
beet juice rather by precipitation than by disintegration ought
to be the aim of the beet-sugar manufacturer, yet those who
claim superior results (Jelinske) it seems remove but fifty
per cent, of soluble non-saccharine constituents of the juice.
No other process connected with the beet-sugar manufacture
has been more frequently discussed than that of defecating the
juice, and there prevails a greater diversity of opinion among
manufacturers on that point, with the exception probably of
tire most efficient and at the same time the most economical
means of securing the juice from the roots, than on any other
point connected with the business.

The defecated juice, obtained as above described, was of a
light yellow color, transparent and of a strong alkaline reaction.
To secure the full effect of the lime in solution, I concentrated
the juice in an open copper vessel by means of a steam bath
to 30° Brix, and treated it at 50° 0. with carefully washed
carbonic acid gas until the precipitate of carbonate of lime
settled readily to the bottom.* The clear solution was heated
to 95° to 100° C. and subsequently passed through a boneblack
filter, which was kept by means of steam at 95° C. I used one
pound of boneblack for every pound of sugar in the juice.
The solution thus obtained was carefully evaporated to crystal-
lization and the sugar collected at three different times. It

* From 0.08 to 0.09 per cent, of caustic lime is frequently left in solution to be removed
by boneblack afterwards. From ten to twenty pounds of boneblack are used for every
100 pounds of beet-roots.

8
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amounted to somewhat more than eight per cent, with separa-
tion still going on slowly. The operation was several times
repeated with the juice of the Electoral, and of the best Impe-
j’ial beet, and the sugar resulting was firm in grain and of good
color. Experiments on a smaller scale yielded from a juice which
contained 13.19 per cent, of sugar, 9.4 per cent, in a crystallized
form, which has been valued by experienced sugar refiners at from
8.5 to 9 cents per pound for refining purposes. Being obliged to
work without a vacuum pan, &c., and obtaining as stated eight
per cent, of a good sugar worth at least eight cents per pound, I
feel quite entitled to say that the sugar beets raised upon the
college farm, particularly the Yilmorin and the Electoral, though
not of the highest order, are well qualified for the economical
manufacture of beet sugar. With proper care in selecting
good seeds and a fit soil, it is quite apparent that the sugar
beet promises with us as good results as in Europe. Our long
and moderately warm fall season may even give us a decided
advantage over many localities in Europe, a question which
good native sugar beets are most likely soon to decidt

Our method of planting the sugar beet did not promise more
than 18,000 plants per acre, which according to our actual test
produced roots equal to about one and one-fourth pounds each.
In case the implements on hand would have allowed to carry
out the proposed arrangement (the rows but twenty inches
apart and the individual plants eight inches from each other in
the I'ows), from 28,000 to 28,500 plants might have been raised,
which at the same average weight of the roots would amount
to 32,000 or 34,000 pounds per acre. At this rate of produc-
tion, it is quite safe to say that from 1,900 to 2,000 pounds of
sugar would be its produce per acre. These figures, which are
as will be conceded well supported by actual tests here and
elsewhere, oblige me to alter the valuation of the produce per
acre from that of my first report. For obvious reasons, I
adopt here again rather the lowest rates than the higher ones,
although the field on which the experiments were made was by
no means equal in fertility to the alluvial soil of the Connecticut.

Sugar, 1,900 pounds at eight cents per pound, . . $152.00
Molasses for feeding purposes, 3.66
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Press-cakes, $17.40, crowns, $4.00,
Leaves, as manure or fodder,

$21.40
12.00

$189.06

To this amount should be added the profit on fodder con-
verted into milk, beef and manure.

Making allowance for exceptionally good results, which are in
Germany, for instance, 2,270 pounds of sugar per acre, $29.60
would have to be added to the above sum. Adding one cent to
the value of each pound of sugar, which considering our pres-
ent market prices seems to be warranted, would he $15.20
more, making the entire yield $222.86 per acre. There are,
also, incidental profits arising in the manufacture of sugar,
which benefit particularly the agricultural interest, which were
not enumerated in my former report. Two sources of ad-
ditional profit deserve particular attention here. The process
of defecation requires the application to the juice of from one
to several per cent, of caustic lime. The scum resulting from
this operation contains a large percentage of phosphoric acid,
magnesia, nitrogenous and non-nitrogenous organic constitu-
ents of the beet juice, a considerable quantity of caustic and
carbonate of lime, and these are in such a state that they
may serve, after some composting, as an efficient fertilizer.
In its original condition, it consists of about 60 per cent, of
water, 22 per cent of organic substances, and J 8 per cent, of
inorganic substances, and has been counted in this state equal
to its own weight of stable manure. This mass is frequently
pressed to save sugar, and varies of course somewhat in its
composition. One acre of beehroots causes the production of
about 750 pounds of pressed scum of the following composition:

Caustic and carbonate of 1ime,.... 254.80 pounds
Potassa and soda, 8.00 “

Magnesia, .......14.20 “

Phosphoric acid, ......14.20 “

Sulphuric acid, ...... .30 “

Nitrogen,
....... 11.80 “

Organic substances, 300.00
151.70Water,

750.00 pounds.
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The refuse matter (spodium), resulting from the clarification
and decolorization of the sugar solution, is also worth mention-
ing in this connection, as an important source of an excellent
material for the manufacture of super-phosphate. The peculiar
benefits which the agricultural interests of a country derive,
directly or indirectly, from the introduction of the beet-sugar
industry, under judicious management, have never been se-
riously questioned. I express but the prevailing opinion of
European agriculturists, when I again assert, that wherever the
promotion of rational principles in agricultural pursuits is a
desirable object, or where a declining productiveness of the soil
calls for efficient assistance, there it will be found of inestimable
service to study the ways and means by which the true relation
of the various farm crops to the sugar beet have been ascer-
tained, and the beet-sugar manufacture rendered a lucrative
agricultural and industrial business.

The great interest which of late has been manifested through-
out the entire country in regard to the introduction of the beet-
sugar manufacture, is a sufficient proof that its importance
begins to be realized. The question has reached in the minds
of many already a state which leaves no further choice for argu-
ments than the laboratory, the field and the factory. We have,
in many respects, an easier task and less discouraging prospects,
when contemplating the introduction of the beet-sugar manufact-
ure, than those who began this enterprise years ago in Europe.
They had first to find out how to raise a good sugar beet, and
how to separate in an economical way the sugar, whilst we may,
simply, for the present, follow their teachings, ascertain the
results upon our soil, and modify their methods to suit our
circumstances. They were not less confronted by the same
difficulties in their time, which are held up to us as great ob-
stacles in the way of success, namely; an uncertain degree of
protection for a struggling home industry and too expensive
labor by hand to compete with the colonial sugar produce of the
West and East Indies. Their times were indeed hard and their
chances* frequently doubtful; yet in looking closer at their

*From 1836 to 1846, about 2,000 pounds of beet roots were required to produce 100
pounds of sugar (=5 per cent.); from 1846 to 1856,about 1,500 pounds of beet roots to
produce 100 pounds of per cent.); from 1856 to 1868, about 1,250 pounds of
beet roots for 100 pounds of sugar (=8 per cent.). The government tax is thirty times
higher in Germany and France on the beet root than in 1840.
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struggle, we cannot help noticing that the very circumstances
which seemed at times to render success impossible, have con-
tributed largely to a final good result. A firm belief in the
advantages offered by a rational mode of cultivation and by
skilled labor over mere empirical routine, carried them success-
fully to the end. How well they succeeded may be inferred from
the following two facts : first, most of the sugarrefineries which
in former years were engaged in refining sugar from the sugar
cane of the tropics, are now refining home-made beet sugar:
secondly, the introduction of numerous mechanical contrivances
has reduced expensive hand labor in the field and in the fac-
tory to a condition which compares very favorably with the rela-
tive amounts of machine and hand labor employed in similar
industrial operations. Nothing remains for us to do but to enter
upon a close investigation of the merits of the question. A
study of our x-esources with reference to the important changes
which have taken place in the management of the beet-sugar
industry within later years cannot but demonstrate that the
prospects are promising. The chief argument used against the
introduction of the beet-sugar manufacture as a hoxue industry,
rests to-day solely on the expensive field-work which is required
to till and to manure the soil properly to cultivate the beet root
according to the best rules, and to deliver them at the mill.
Although duly recognizing the great weight of this point, for with
the farmer rests the success of the enterprise in theend, I believe
that its influence as an obstacle is frequently overrated and
based on somewhat obsolete assumptions. The government tax
of from $4O to $5O per aci’e of sugar beets, in Germany and
France, as well as our higher prices of sugar, will go far towards
covering our more expensive labor.* The interests of the Louis-
iana sugar planters and the sugar-beet cultivators of more north-
ern sections of the country are the same, as far as a proper pro-
tection of their industry is concerned ; and the public opinion, in
view of the requirements of the government, is apparently pre-
pared to accoi’d to them, for some time, at least, this advantage.
Great improvements in agricultural implements, and in modes
of securing the juice, have reduced labor by hand to a consider-
able extent. A short enumeration of the most conspicuous

* The average price of the best quality of loaf sugar (crushed) from sugar beets, wa:
in Germany, during the years 1808 and 1869, but $ll per 100 pounds.
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instances may place this statement in its proper light. Various
seeding machines, improvements more or less on Garrett’s
famous seed-drill, are used in planting the seed in four or more
rows at once, and at any desired distances from twelve to twenty
inches apart. According to the size of the machine, one or
two men with one or two horses or oxen, may seed from eight
to sixteen acres per day ; the same implement can also be modi-
fied, by replacing the seed boxes with suitable knives to be used
as cultivators, to clean the space between the rows of plants and
to cover the roots. Ploughs with two knives are used to break
up the soil on both sides of the rows of beets, to loosen the
latter in such a manner, without lacerating them, that children
may do the harvesting of the roots. In fact, the whole work in
the field, after the soil is once properly broken up, calls for no
extraordinary labor. A good deal of the work can be done by
boys. Machines do the washing, the grinding or cutting, and
general handling of the roots to the centrifugal apparatus. The
task of handling the pulp of beet roots for the press requires,
comparatively speaking, a large supply of hands to do the busi-
ness connected with that process, but Roberts’ diffusion method
dispenses with a large number of the hands formerly required
in the press-room—nearly one-half.

A report concerning the influence of Roberts’ method on the
financial results of an establishment which formerly used the
press mode for obtaining the beet juice may illustrate the pre-
vious statement, and at the same time give some clearer idea
about the importance of the labor question, as far as its relative
bearing on the financial success of the entire manufacturing
operation is concerned. 200,000 pounds of beet roots needed per
day (twenty-four hours’ actual work) in the press-room, eighteen
men, fifty-two girls and twenty-eight boys to perform the hand-
ling of the pulp and cakes, whilst after the introduction of the
diffusion mode of Roberts, but twenty-six men and ten boys
attended to the separation of the juice. The saving of one-half
the expenses in that department during a campaign of one hun.
dred and fifty days amounted to much, yet in summing up the
entire gain due to a change of operation, it is of some interest
to notice that but one-sixth of the extra earnings of the manu-
facturer was caused by saving in the expenses of labor. I call
attention to this instance to show that an extra cost of hand
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labor does not affect after all the chances of success to such a
degree as is frequently asserted. The margin for profits is larger
here than in many other branches of business. The real success
of the beet-sugar industry, in its present high state of develop-
ment, depends, in my opinion, with us far more on an intelligent
and close attention to the details of its various operations in the
field and in the factory than on any other requirement.*

*My particular thanks are due to Messrs. John E. King and John B. Minor, students
the College, for valuable assistance rendered during my investigations.
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Gentlemen :—I have the honor to submit for your considera-
tion my report of the farm operations during the past year. The
following crops have been raised, viz.:—

To the Trustees of the Massachusetts Agricultural College.

REPORT.

Acres. Roods. Perches.

Potatoes, 3 - 15
Oats, 6 1
Sugar beets, ....... 4 2 33
Trial wheat, ........ 2 36
Vegetable garden, 1 2 31
Corn, 10 2 30
Fodder corn, 1 - 28
Turnips, ........ 2 -

Small fruits - 2 30
Strawberries, ....... - 1 18
Hungarian grass, 11 - 3

The land planted with potatoes is a gravelly hill, from which
the students, under the direction of Professor Stockbridge, have
grubbed up a host of large stumps. The main object of cul-
tivating this land was to subdue the brush and to fit it for the
planting of an arboretum. It was planted with potatoes of
several kinds, chiefly Early Rose and Bresee’s Prolific. Part
was manured in the hill with a mixture of ashes, plaster and
salt, and part, with about three cwt. to the acre, of different
superphosphates. No difference in the crop was perceptible ;

though the vines, where the superphosphates were used, looked
much darker and more luxuriant. The crop was light,—one
hundred and twenty-five bushels of large, and seventy-five
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bushels of small potatoes. On two rows, where no fertilizer
was used, the crop was a total failure.

Another portion of this hill—two acres, two roods, twenty
perches—was sown, April 17th, with six bushels Excelsior oats
and twenty-five red clover seed. About three cwt. to the acre
of superphosphate was sown with the grain and harrowed in.
The piece yielded fifty-six bushels of very handsome oats, and
there is a clover root which promises a good crop of fodder, and
also a valuable amount of fertilizing matter to turn in next
August. The rest of the oats were grown on land planted
with potatoes last year. Two quartei’-acre patches, sown with
White Schonen and Excelsior oats obtained from the Depart-
ment of Agriculture, yielded respectively: Schonen eight,
Excelsior ten, bushels. Half an acre of Surprise oats yielded
twenty-six bushels, and three-quarters of an acre sown with
Exceisior oats, raised on the college farm last year, yielded
forty-three bushels.

The beets were grown on land which yielded a fine crop of
corn in 1870. The piece was twice ploughed to a depth of
eight inches and then woi’ked with Holbrook’s Horse Hoe, drawn
by a span of horses, harrowed, bushed and planted, the 11th of
May, with sugar beets. Five cwts. per acre of different super-
phosphates were sown and harxxxwed in previous to planting.
The piece was cultivated three times: first with French’s cul-
tivator; next with Perry’s scarifier, with scuffle attachment;
and lastly, with the same instrument arranged as a subsoil
loosener. The yield was fifty-nine tons of beets, which sell
readily at ten dollars per ton, but at the present price of fodder
are worth more than thatfor feeding to the stock. The beets were
topped in the field, and, after filling the root cellar, about twenty
tons were stored in pits in the field. Two pits were also filled
with leaves, which were salted and sandwiched with chopped
straw, as is often done in Europe, for use as fodder in the
spring.

Another piece of the corn ground was sown by Pi’ofessor
Stockbi’idge with several samples of rye and wheat for experi-
ments. The vegetable garden was twice ploughed, graded and
dressed with one hundred and twenty-seven ox-cart loads of
barn manure, ploughed again, harrowed and handed over to
Professor Stockbridge for cultivation by students as class work.



[Feb.68 AGRICULTURAL COLLEGE.

Good crops were realized of a variety of rgetables, and after
these were removed, about twenty cords to the acre was spread
on a portion of the land and ploughed in before the ground froze
up.

The corn was planted on the slope in the rear of the boarding-
house. The land was in grass, and about one-quarter of it
received an abundant dressing of barn manure (thirty-five loads
of thirty bushels each to the acre) in the fall, which was ploughed
in in the spring. The other portion received an equal dressing
of like manure, spread on the land after it was ploughed, and
harrowed in with the Nishwitz, and afterwards with the Shares’
harrow. There was no perceptible difference in the yield of
the two pieces. Two cwt. to the acre of different superphos-
phates was applied in the hill, a portion of each fertilizer being
retained by Professor Goessmann for analysis.

The fodder-corn was planted in drills, four feet apart, made
a luxuriant growth and was of great benefit in helping out the
pasture during the dry weather of July and August. About
fifteen acres below the beet-field was seeded down in 1870, with
oats, clover and grass seed, but owing to the severe drought the
grass seeding was more or less a failure on the greater portion
sown. Prom the sth to the 11th of June, we ploughed this
piece eight inches deep with Holbrook’s swivel plough. We
then set off two acres of the lightest of the land for turnips,
and on the remainder we scattered two tons of superphosphates
and harrowed it in, and then sowed four bushels of millet and
Hungarian grass, eighty pounds red clover, two bushels herds-
grass, two bushels redtop and two bushels of orchard grass.
From this piece we harvested eight tons of Hungarian hay, and
there appears to be a good stand of grass and clover.

The turnip ground was harrowed June 25th, bushed, marked
out in rows, thirty inches apart, and planted, June 26th. with
Skirving’s purple-top ruta-baga, Carter’s Imperial Swede and
sweet German turnips. Superphosphates of five different brands
were sown along the drills at the rate of four cwt. to the acre.
The seed was sown with Holbrook’s seed drill, and about half
a pound of seed to the acre was used. The crop was twice cul-
tivated, and the plants thinned to eight inches apart in the rows.
About the middle of August, the field became infested with lice
(Aphis brassica), which spread rapidly, and, especially under
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shelter of the woods, inflicted severe injury on the crop. Where
unmolested by this pest the turnips were excellent, yielding at
the rate of twenty-four tons to the acre. The total yield of the
piece was, however, only twenty-one tons.

A swamp, lying east of the brook and south of the road from
the College to the epot, was thoroughly drained under the direc-
tion of Professor Stockbridge, in 1869. It yielded a good crop
of corn in 1870, and last spring was ploughed and sown, the
15th of June, with millet and Hungarian grass. Both kinds
did equally well, and the piece altogether yielded seven tons of
good fodder. In order more thoroughly to subdue the sedge
and skunk-cabbage, with which the land was infested, no grass
seed was sown with the millet, but the land was again ploughed
after the hay was off, and, the first of September, was seeded
down with thirty pounds of clover, three pecks of herdsgrass,
a bushel of redtop and a bushel of orchard grass. Before sow-
ing the grass seed, we drew and spread on about thirty loads to
the acre of compost from the yards.

About two-thirds of an acre south of the new barn received
a heavy dressing of manure and was planted with raspberries
(Mammoth Cluster), blackberries (Kittatinny), and several
kinds of currants and gooseberries. The vines were carefully
tended and made a good growth. Before frost set in, the canes
were trimmed to four or six in a hill, shortened to four feet and
tied up to chestnut stakes. They also received a liberal mulch-
ing of strawy manure.

About a third of an acre near the farmhouse was also liber-
ally manured and planted with a variety of strawberries—
Wilson’s, Jucunda, Dr. Nicaise, Boyden’s No. 30, Agriculturist,
Lennig’s White and President Wilder. Except the Wilder, they
have been kept in stools, and all have been well cultivated and
have made good growth. They have also been mulched and
can scarcely fail to yield a good crop next summer.

One hundred and thirty-three acres have been mown, some
once and some twice, and produced one hundred and twenty-
five tons of hay of variable quality, the grass having been fully
a third less than the average. By cutting early, we got the hay
in the best possible condition, and, on the swale alongside the
brook, we were cutting a second crop at the time when it has
been customary to cut the first. Five hundred loads of compost
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from the yards and lanes where the cattle have been yarded
were spread on fourteen acres. About eight acres of this were
ploughed after haying and reseeded to grass. Four acres near
the botanic museum were also ploughed, manured with a ton
of superphosphate and reseeded.

About seven acres of land west of the corn were also
ploughed after haying, and five acres of it sown with rye. Some
two acres below this were also ploughed, but as it was evidently
too wet for rye, it is proposed to put in a few rods of drains in
the spring, and sow oats and clover. Besides assisting in the
cultivation of the crops, harvesting and farm work generally, the
students, under the direction of Professor Stockbridge, have
planted, tended and harvested the vegetables in the kitchen-
garden, straightened the course of the brook before the dor-
mitories and graded the ragged-looking hillocks on its banks.
They have also dug up and overturned a multitude of un-
sightly and useless trees with which the farm was studded, dug
and laid drains, and done much other work towards beautifying
and permanently improving the farm.

The vaults have been cleaned from time to time, and their
contents, well mixed with loam, have been deposited in a large
heap, which it is hoped will save the necessity of buying special
fertilizers for use in the hill.

An abundance of sand and loam has been provided to receive
the contents of the slop-pails, and also to supply the place of
that removed from the yards and cellars.

Properly mixed and composted, this will furnish a still larger
amount of material for top-dressing and reseeding next fall. A
supply of dry earth is provided in a cellar of the College, and a
portion is daily scattered in each vault, retaining for manurial
purposes the gases which would otherwise escape to poison the
atmosphere. Dry earth has also been stored in the new sheds
to be used as an absorbent and deodorizer for the poultry houses
and hog-pens.

Besides the regular farm work, the teams have done a very
large amount of work in expressing and trucking for the dor-
mitories, the plant-house, the laboratory and the horticultural
department; in cultivating the nursery, orchards and vineyard ;

in making and repairing roads ; in conducting the water of the
reservoir to the laboratory and boarding-houses; in filling in
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and wharfing for the new barns and yards, and in hauling two
hundred perches of stone from Pelham for the foundation for the
new sheds, and for completing the walls at the west end of the
main barn.

Income and Expense

Below, I submit an account of receipts and expenditures,
I regret that the expenses exceed the income, but I do not see
how it could be otherwise.

Prices have declined so much during the last year, that cows,
which were properly valued at seventy-five dollars each in Janu-
ary, 1871, are now barely worth forty dollars.

Yearlings are worth exactly as much as they were valued at
a year ago, and oxen, which have grown from 3,200 to 3,600
pounds, have to be sold at a loss of thirty dollars on their cost in
April.

Nor is this the only reason. The college farm is neither
better nor worse than the average of farms in the Common-
wealth.

By cultivating the best spots, especially with tobacco, which
we do not raise, and leaving the rest to take care of itself, and
by incessant industry and frugality, a succession of owners have
contrived to support themselves and their families.

By the removal of the brush-grown fences, the hideousness of
the neglected spots has become glaringly apparent, and the
weeds, which were formerly suffered to ripen and spread their
seeds in abundance, must now be kept down at a considerable
outlay of money and labor.

Gnarled and worthless apple-trees and boulders that have
been clipped around for generations, must be removed ; bog-
holes and gullies offer intolerable impediments to the profitable
use of the cultivator, the mowing machine and the reaper, and
must be drained and filled up ; the roads mustbe put and kept in
irreproachable condition and repair ; the stock, a great proportion
of which is young animals, must be brought to a high stand-
ard of excellence, and be kept groomed, fed and tended with
the utmost regularity and completeness; scrupulous attention
must be paid to the saving and application of manures, and, in
short, every nerve must be strained to improve the condition of
the farm, and also to leave as little occasion as possible for
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censure to the crowds of visitors, who, from morning till night,
are strolling about the premises and examining our proceedings
with a critical eye.

Add that much of this work must he done with boys (many
of whom are unaccustomed to labor) in the intervals of their
studies in the class-room, and it can scarcely be wondered at
that we should have failed to improve the farm, to render it
available as a means of instruction, and to make it pay in the
face of a falling market at one and the same time.

While conscious of an honest desire and a diligent effort to
improve the farm and promote the prosperity and usefulness of
the College, I fully realize that no business can be satisfactory
unless it is profitable. I therefore feel it necessary to say that
the money expended has been judiciously and economically ap-
plied, and as an investment is paying and will pay a handsome
interest.

Even next year the income from the farm will be greatly
increased while the expense may be correspondingly lessened.

With much deference, I submit a few suggestions as to the
condition, resources and requirements of the farm fbr 1872.

Much of the mowing land is run out, and all is more or less
infested with ox-eye daisy, yellow dock, Canada thistle and wild
carrot; while, if a furrow is turned, or even a sod removed,
the exposed surface is speedily covered with wild turnip, sorrel
and rag-weed, the seeds of which were probably deposited
before any of the present generation were born. By top-
dressing, and cutting early and often, it is hoped that the grasses
will be enabled to crowd the weeds (except the docks, which
must be pulled) out of the mowing, and, by constant stirring
of the soil, successive crops of weed seeds may be germinated
and destroyed. Both these processes need manure, and there-
fore particular attention should be directed towards economizing
and adding to the resources of the farm in this direction.
Where land is too far run out to be recovered by top-dressing,
or where there is no manure available, an approved method is
to plough and sow with oats, harrowing in as much as can be
afforded of good superphosphate. This not only ensures a good
crop of grain and straw, but it also greatly increases the chance
of a good clover crop ; and thus it gives the farmer two remu-
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nerative crops, and two years to prepare for planting the land,
which he will then find in fine condition for his purpose.

The value of superphosphate for corn has already been re-
ferred to; it is also useful as furnishing easily digested food to
young plants, which, as they grow older, become abundantly
able to forage for themselves. It is also of peculiar efficacy in
stimulating the growth of turnips, and in pushing them out of
reach of the fly.

For these purposes, therefore, I would recommend a moderate
appropriation for fertilizers.

A liberal allowance should also ,be made to buy grain; but
this as well as the fertilizers will be reimbursed by the produce
of sales of stock and crops. I confidently expect that afternext
harvest no appropriations will be needed for this end.

It is obviously impossible to employ the students to advantage
as teamsters, and it is therefore desirable to keep four good men
to work with the teams, and two or three extra hands can be
employed to advantage in haying. In case works outside the
business of farming are undertaken, suitable appropriations
would have to be made. Draining is much needed, and the
ground affords singular inducements and facilities for com-
mencing and carrying out a comprehensive and systematic plan
of drainage. This would, however, be expensive, and could not
be undertaken without your express instructions; but it is in
contemplation to put in a few rods of drains in different places
where they appear to be urgently necessary, and, I believe, there
is an unexpended appropriation of $lOO to buy tiles for this
purpose.

I have sold the sheep, with the full approval of the executive
committee. I believe that lamin no way responsible for their
condition, and I have accounted for their price. But the College
has now a fine sheep barn and wants some sheep to keep in it.
I submit the question of breed, number and quality to your
wisdom and liberality.

A horse-power, with a suitable machine for threshing and
cleaning grain and cutting feed, &c., should be provided before
next fall; or, what would be better still, a small steam-engine
to run the machines, and also furnished with suitable apparatus
for steaming and cooking food for stock.

An improved cultivator, such as is used in Europe, for the
to



[Feb.74 AGRICULTURAL COLLEGE.

cultivation of four to eight rows of root crops at one passage,
would be a valuable addition to the implements on the farm,
and, in connection with the growing interest in sugar-beet cult-
ure, would seem to be demanded by the farming interest.

I confidently expect that the receipts from sales of stock and
farm produce will be more than twice what they were last year,
and they might be more largely increased if it were proper
or prudent to sacrifice the reputation of the College for the sake
of a temporary gain. It is believed, however, that by culling
out and selling to the butcher all inferior animals, a reputation
will be gained for those which are kept, of far more value to
the institution than the mere advance in price which might be
obtained by misrepresentation.

Strawberries, raspberries and blackberries, properly tended
and marketed, yield more cash profit than many times their
extent in corn and potatoes, and it is proposed to develop this
source of income as rapidly as possible. The vegetable garden
is now in such a condition that it should yield a considerable
income from the sale of vegetables.

Farm Buildings.

In the Seventh Annual Report was given a description of the
new barn which was erected in 1869. A severe gale in March,
1870, destroyed the L which was designed for cattle sheds and
a sheep barn ; standing on the west side of the yard, it was
also very useful as a screen from the cold winds of winter.
The want of this structure was very much felt during the last
year, and additional accommodations were greatly needed for
swine, poultry, horses and vehicles. Accordingly, at the request
of the executive committee, I prepared a sketch of a building,
which, after some modifications, was approved and adopted by
the trustees.

Working plans and specifications were then prepared by Mr.
Wm. F. Pratt, of Northampton, and a contract for its erection
made with Mr. L. N. Granger, of North Hadley, who has per-
formed his work in a very satisfactory manner.

The accompanying plans of the barn and L, were prepared
by Mr. F. C. Eldred, of the junior class.

Entering at the north-east door adjoining the barn, visitors
pass along a floored walk, five feet wide, running north and
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south. On the right or west side of the walk, are six pens for
swine, each nine and a half by ten feet, communicating by
swinging doors, which the swine readily learn to open, with
yards at the back, each ton by ten feet. These pens have plank
floors and are furnished with approved feeding troughs, and
are made so as to lessen as much as possible the danger of sows
overlying their young. On the other side of the walk are three
loose boxes, each twelve by twelve feet, for the accommodation
of colts, sick animals, or cows about to calve.

A room, twelve by twenty-four feet, is fitted up with a sink,
with a very perfect arrangement for supplying and controlling
water, a portable boiler capable of holding thirty gallons, a
sloping plank floor to carry off blood and slops, and a hoisting
apparatus. This room is used to cook and keep food for hogs
in, and it is also intended to serve as a slaughter-house. Ad-
joining this is a small granary, seven by twelve feet. At the
end of the walk referred to, is a commodious poultry house,
twenty by twenty-six feet, divided into three compartments for
the acccommodation of different breeds of fowls. This hennery
is lighted by four large windows on the south, and two on the
west. About one-half of each of the three divisions is floored
with planed and matched boards, and is swept and resanded
every morning. The remaining half is filled with gravel, and a
few bushels of chaff and hay-seed, removed and replaced every
week, furnishes the fowls an opportunity to indulge their instinct
for scratching, and conduces greatly to their health and comfort.
In each house is a box, two by six feet, and eighteen inches
deep, containing coal ashes, sand and sawdust for the fowls to
wallow in. An inclined plank, with slats nailed on it at inter-
vals, serves as a ladder from the floor to a shelf above the door.
Eighteen inches above this shelf, are the roosting-poles, two
inches square ; and the droppings which fall on the shelf are
removed daily. Nesting-boxes are provided on shelves under
the windows in the partition ; these boxes are detached for con-
venience of cleaning. A constant supply of oats is kept in a
hopper in each house, and a little corn, wheat and barley is
daily mixed with the chaff to stimulate and reward industry.
Twice a week we give a mess of scalded meal, in which sulphur
has been mixed, and bones and scraps of fresh meat are occa-
sionally pounded up, and eagerly eaten by the fowls. Running
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water is supplied by pipes from the reservoir on the hill. Win-
dows in the partition between the hen-houses and the walk
enable visitors to observe the proceedings of the poultry without
alarming them by intruding on their premises.

Adjoining the hennery is the sheep barn, twenty-six by thirty-
six feet. A raised plank platform, eight feet wide, runs along
two sides, and on this are the feed-rack for thirty sheep and a
trough supplied with running water. The remainder of the
sheep barn consists of an unfloored area into which the drop-
pings are daily swept and covered with litter. A shelf, six by
fourteen feet, with roosting-poles over it, serves as a dormitory
for turkeys, which, like sheep, thrive best if permitted to go in
and out in all weathers. A floored passage-way, six feet wide,
runs the whole length of the sheep barn, for convenience in
feeding and for the accommodation of visitors. At the end of
this passage, is a door leading into the tool-house, which is fitted
up with lockers so that each workman can have and be respon-
sible for his own tools. Next, is a covered driveway, twelve feet
wide, for the cattle to pass to and from the pastures. In the
winter this serves as a shed for the storage of carts and wagons.

East of the driveway is a carriage-house, ten by twenty-six
feet; and communicating with this is a four-stall stable, sixteen
by twenty-six feet. An open shed, eighteen by twenty-six feet,
facing the east, for carts and wagons, completes the range of
offices on the ground floor.

On the second floor are lofts for hay and straw, furnished
with scuttles at convenient points through which fodder and
litter are dropped into the passages below. A pigeon-loft, con-
structed like the henhouse, with a view to the health and com-
fort of its inhabitants and the convenience of those who desire
to see the birds undisturbed, and to study their character and
habits. The east end of this floor is fitted up for the farm
superintendent’s office.

The barnyard, one hundred by seventy-five feet, is thus shel-
tered on three sides by the buildings, the remaining or cast
side being enclosed by a board fence five feet high.

Water from the reservoir on the hill is conveyed by iron pipes
to the circular drinking trough in the yard, and to the sheep
barn, the hennery and the swill-room. The overflow from
the troughs, and also the eaves’ water from the north and east
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roofs, are collected in a six-inch pipe and discharged on the west
of the building at a point where it is proposed to make a small
pond for water-fowl. The work about the barns, the milking,
cutting roots and fodder, cooking, feeding, cleaning, sweeping,
training of bulls, colts, Ac., the castration of calves, pigs and
lambs, Ac., are all performed by students ; and, in this con-
nection, it is equally a pleasure and a study to acknowledge
that in addition to faithful, intelligent, efficient assistance, I am
indebted to my “ hired help ” for much valuable and interesting
information with regard to soils, plants, insects and other sub-
jects with which we are daily concerned.* In the summer we
commence work at five, and in the winter at six o’clock, A.M.,
and the barn is all cleaned up and ready for the inspection of
visitors before the college exercises commence. The cattle are
again let out, the stables cleaned and the cattle put up again,
milked and fed between four and six o’clock, P.M., in the winter,
and between five and seven o’clock,P.M., in the summer. I divide
the work up as much as possible ; still there are many applicants
for each task, and it is not by any means the most agreeable
part of my duty to decide between two boys equally worthy and
both needing all they can earn to enable them to pay their way
and continue their course.

Stock.
With the exception of one row of grade cows, which all

slunk their calves, the cattle have been thrifty and prosperous.
There have been no losses, and, except one case of temporary
lameness, no sickness among the herd. The abortions were
probably the result of confinement in stanchions, on a platform
inconveniently short, as none of the other cattle in the barn
suffered from this cause, though all were fed and in other
respects treated precisely in the same manner. As the cows
which aborted were suffered to mix freely with the other cows
in the yard, I am confirmed in my opinion that there is not,
necessarily, any strong disposition in cows to abort from sym-
pathy. The platform referred to was four feet six inches long;
I have had it lengthened eight inches, and the cows which
aborted last year show no signs of a recurrence of the disorder.
The stock of thoroughbred cattle has been increased by births,
as follows: Shorthorns, five bulls, two heifers; Ayrshires, two
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bulls, two heifers; Jerseys, one bull, one heifer; Devons, one
bull, one heifer. The College has also received a number of
gifts of stock, viz.: from Augustus Whitman, Esq., Shorthorn
bull “ Adonis ”

; from William Birnie, Esq , Ayrshire bull “ Ab-
erdeen” ; from H. M. Clark, Esq., Swiss bull “ Belmont” ; from
W. W. Chenery, Esq , Dutch (by some called Holstein) bull
“Fourth Highland Chief”; from William Knowlton, Esq.,
Brittany bull “ Upton ” and heifer “ Pauline,” and from 0. B.
Hadwen, Esq., Jersey bull “ Grand Duke.” I have also pur-
chased two Ayrshire cows, viz.: “Tulip” (4) and “Beauty”
(8), imported in 1855, by Luke Sweetser, Esq. “ Beauty ”

is now nearly eighteen years old, but still hale and hearty.
On New Year’s day (1872) she presented the College with a
heifer calf, by “ Colfax ” (127), a perfect beauty, for which
Mr. Sweetser has offered one hundred dollars.

I have sold three Shorthorn calves (two bulls and a heifer)
for one hundred and forty-five dollars; I have, also, sold a
Shorthorn heifer, absolutely worthless for milk, to the butcher.
Believing that the capacity to yield an abundant supply of good
milk is a prime requisite in a cow for New England, and that
this property is by no means incompatible with a superior apti-
tude to lay on flesh when dry, or, indeed, with any of the valu-
able properties for which the different breeds are prized, we
intend to dispose of all those cows which do not come up to
a high standard in this respect. In this way it is hoped the cows
of the Agricultural College will become celebrated for individual
excellence, as well as purity of descent.

The Shorthorn, Devon, Ayrshire and Jersey bulls are all
trained to the yoke and are used in place of oxen. This tends
to keep them docile, and also evidently increases their sexual
vigor and ardor and very much prolongs their usefulness. It is
also believed that in a succession of generations the effect for
good of using only mature animals will be apparent. The
younger bulls are also trained to the yoke and exercised in pro-
portion to their age and strength.

The influence for good of the bulls kept by the College can-
not fail to be very great on the cattle of this section. The grade
bull has to a great extent disappeared. The necessity of keep-
ing the college herds isolated on account of the foot-and-mouth
disease, gave the “ scrubs ” a temporary opportunity to reassert
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themselves; but, since the yards of the College have been
opened, the public have shown themselves fully sensible of the
superior merits of the pure-bred males.

Chiefly for want of accommodation, the stock of swine have
been mainly of one kind—Chester White. The original stock
was obtained from Dr. Cutter, in 1870, and we have now a sur-
plus of first-class animals of this valuable breed. With in-
creased accommodations, it is proposed to keep specimens of
other breeds—probably the Essex, and perhaps the Berkshire.

For want of suitable premises, no attempts have heretofore
been made to keep poultry in a systematic manner, but now
that convenient houses have been provided, first-class fowls
have been procured of the Game as most nearly representing
the original stock, and the Cochin China as specimens of the
large Asiatics. It is proposed to add Polands or Houdans as
representatives of the crested, non-sitting breeds.

Bronze turkeys, Rouen and Aylesbury ducks, and some six
kinds of fancy pigeons enliven the yards and offer opportunities
for practical illustration of the principles of breeding, the cost of
keeping, the relative profit and the care of differentkinds offowls.

The teams consist of six horses and a yoke of oxen. The
latter are being fattened for the butcher, it being intended in
the future to make the bulls do the work of oxen. Two pairs
are already in use.

The College also owns a beautiful yearling filly of no par-
ticular breed, but an excellent representative of the New
England horse of all work, and a three-year old jack.

This latter animal grows finely, attracts very general attention
by his picturesque appearance, and often enlivens the neighbor-
hood by his melodious voice. He is fairly broken to harness,
is thoroughly gentle and free from vice, and, as Mr. Rarey says,
“ will not offer resistance to any demand which he fully compre-
hends, if made in a way consistent with the laws of his nature.”
At the same time all the abuse in the world cannot make him
do what he does not want to do.

The following is a list of the thoroughbred animals belonging
to the College:—

Shorthorns. —Males—Mountain Lad (8,673), Adonis, Sweet-
briar, Ingleside, Belted Will, Yarico’s Lad. Females —Young

11
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Acacia, Yarico 57th, Peachbud Bth, Arabella 10th, Autumn Rose,
Aurora 4th, Barre Belle, Emma 3d, Kate Hunnibee, Peachbud.

Ayeshiees.—Males—Colfax (127), Colfax 2d, Aberdeen, Lord
Ronald. Females—Beauty (8), Tulip 4th (799), Juna (507),Lulie
(1,500), Rosa (1,780), Beauty (870), Alice Brand, Beauty 10th.

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

Devons.—Male— GeneralLyon (232). Females—Gem 3d (502),
Winona 2d (742), Pixie, Enid.

Beittanies.—Male—Upton. Female—Pauline.
Swiss.—Male—Belmont.
Dutch oe Holstein.—Male—4th Highland Chief.
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JOHN K. RICHARDSON, M. A.,
Instructor in Mathematic

ROBERT M. WOODS, M. A.,
Instructor in Rhetoric and Elocution.

HENRY JAMES CLARK, B. A., B. S.,
Professor of Veterinary Science.

Hon. CHARLES L. FLINT, M. A.,
Lecturer on Dairy Farming.

Hon. JOSEPH WHITE, LL.D.
Lecturer on Civil Polity.

SAMUEL J. PARKER, M. D.,

Dr. NATHAN HURFEE, of Fall River.

Professor ofModern Lam

Lecturer on Fruit Culture.
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Prof. EDWARD HITCHCOCK, M. D.,
Lecturer on Comparative Anatomy and Hygiene.

Hon. MARSHALL P. WILDER,
Lecturer on Pomology and Floriculture.

A. S. PACKARD, Jk., M. D. (State Entomologist),
Lecturer on Useful and Injurious Insects.

Lecturer on Physics.
GEORGE B. LORING, M. D.,

Lecturer on Stock Farming.
Prof. RICHARD H. MATHER, M. A.,
Lecturer on Sculpture and GermanLiterature.

GEORGE B. EMERSON, LL.D.
Lecturer on Arboriculture

ALONZO BRADLEY, Esq,
Lecturer on the Honey Be

MARQUIS E. DICKINSON, Jr. Esq.,
Lecturer on Rural Law,

Lecturer on Architecture.

Teacher of Vocal Music.

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

JOHN C. DILLON, Farm Superintendent.

Prof. EBENBZER S. SNELL, LL.D.,

Prof. WILLIAM R. WARE, B. S.,

Prof. GEOEGE S. CHENEY,
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of 18Zl.
Marion.
Amherst

Allen, Gideon Hammond,
Bassett, Andrew Lewis,
Birnie, William Perkins,
Bowker, William Henry,
Caswell, Lilley Brewer,
Cowles, Homer Lucian,
Ellsworth, Emory Alexander,
Fisher, Jabez Franklin,

Springfield.
Phillipston.
Fitchburg.
Hadley.

Barre.
Fitchburg.
Greenfield
Hadley.

Fuller, George Elwyn, .

Hawley, Frank Warren,
Herrick, Frederick St. Clair,
Leonard, George, .

Lawrence.

New Bedford.
Easthampton.
Salem.

Lyman, Robert Worthington,
Morse, James Henry, .

Danvers.
Monson.
Conway.
Taunton.
Greenfield.
Medway.
Amesbury.
Hopkinton.

Nichols, Lewis Abel,
Norcross, Arthur Dickinson,
Page, Joel Bardwell, .

Richmond, Samuel Howard,
Smead, Edwin,
Sparrow, Lewis Addison,
Strickland, George Porter,
Thompson, Edgar Eliab,
Tucker, George Homer,
Ware, Willard Carroll,

Spring Creek, Pa.
Salem.
Concord.
Boston.

Wheeler, William,
Whitney,Frank Le Prelet,

27.Total,
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Stnior (Hass.

Bell, Burleigh Cook, Winchester.
Brett, William Franklin,
Clark, John Wesley,
Cowles, Frank Colton, .

Cutter, John Clarence, .

Dyer, Edward Norris, .

Easterbrook, Isaac Henry
Fiske, Edward Ransom,
Flagg, Charles Otis,

North Bridgewater.
North Hadley.
Amherst.
Warren.
Shrewsbury,
Boston.
Amherst
Westminster.
Amherst.Grover, Richard Baxter,

Holmes, Lemuel Le Baron,
Kimball, Francis Elliot,
Livermore, Russell Wolcott
Mackie, George, .

Mattapoisett.
Dudley.

Lebanon, Conn.
New Bedford.
Northborough.
Malden.

Maynard, Samuel Taylor,
Morey, Herbert Ellis, .

Peabody, William Russell,
Salisbury, Frank Battelle,
Shaw, Elliot Dwight, .

Snow, George Henry, .

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

Boston.
Sherborn.
Chicopee.
Leominster.
Greenfield.
Southborough
Stockbrldge

Whitney, AYilliam Channing, Harvard

Total, 24.
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Imrio* Class.
Clark, William Jared,
Copp, Belton Allyn,

Cincinnati, Ohio.
Groton, Conn.

Eldred, Frederick Cornelia
Friable, George Benedict,
Furness, George Abbott,
Johns, Frederick Durfee,
Lathrop, Joseph Dwight,
Leland, Walter Sherman,
Lyman, Asahel Hubert,
Mills, George Westgate,
Minor, John Bacon,

Sandwich.

New York City.
Tarrytown, N. Y
St. Charles, Mo.
Northampton.
Sherborn.

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

Penhallow, David Pearce,
Eenshaw, James Budden,
Simpson, Henry Bell, .

Tucker, Charles Edward,
Warner, Seth Smith, .

Hudson, N. Y.
Boston.
Florence.

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

New Haven, Conn.
Amherst.
Grafton.

Total, 19.
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Adams, Frank Edgar, Hadley.
Alexander, Edward Perclval, Greenville, 111
Barstow, William Hale, Haverhill, N. H.
Benedict, John Mitchell, ......Bethel, Conn.
Chandler, Edward Phelps, Westborough.
Curtis, Wolfred Fletcher, Westminster.
Dickinson, Asa Williams, Amherst.
Doubleday,Henry Mather, ......Brooklyn, N. Y,
Donbleday, William Horace, “ “

French, John Leavitt, .......Northampton, N. H
Gillett, Edward, Southwick.
Hobbs, John Alden, Northampton, N. H
Johns, Arthur C1iff0rd,....... St. Charles, Mo.
Libby, Edgar Howard, Ashland.
Lyman, Henry, Middlefleld, Conn,

Lyman, William,
Millard, David Knox, Northampton.
Montague, Arthur Huntington, Granby.
Moody, George Frederick, Springfield.
Quid, Remus, Baltimore, Md.
Rowland, Clarence Warner, West Newton,
Smith, James Metcalf, Westfield.
Strain, William, Southwick.
Woodman, Edward Eastman, Danvers,

Zeller, Bruce Scott, Hagerstown, Md,

Zeller, Harrie McKeen,

Total, 26.

12

Sojjljomnrt Class.
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Jxesbman Class.
New York City,
Newton Centre
Cambridgeport.
Amherst.

Andreae, George Christ
Ashton, John,
Barri, John Atherton,
Bragg, Everett Burt,
Bunker, Madison, . New Bedford

Northfield.Callender, Thomas Russell,
Campbell, Fred. George,
Carruth, Herbert Schaw,
Clay, Jabez William,

Westminster, Yt.
Boston.
Westminster, Vt
.Boston.Dlx, James Quincy,

Dodge, George Rufus,
Ellis, Granville Alden,

Hamilton
New Bedford,
Boston.Erothingham, Thomas Goddard,

Gibbs, Charles Finney, Thetford, Yt
Phenix, E. I.
Barre.
Medford.

Hague, Henry,
Harwood, Peter Mirlck,
Hatch, George Stanley,
Holmes, Harry Hawley,
Jackson, Henry Stranahan,
Judkins, Arthur Munroe,
Knapp, Walter Haydn,.
Lee, Lauren Kellogg, .

Greenwich, N. Y.
Orange, N. J.
Winchester.
Newton Centre,
Shrewsbury.
St. Albans, Vt.
Wilbraham.

Merrill, James Cushing,
Merrill, Nathaniel Pinkham,
Otis, Harry Preston, Northampton.

Brooklyn, N. Y.
Baltimore, Md.
Nashville, Tenn.
South Weymouth
Harwich.

Parker, Francis Greenwood
Platt, William Davenport,
Player, Harry Heyward,
Reed, Fremont Sumner,
Snow, Laban,

Mendon.
Salem.

Southwick, Andre Arnold,
Stearns, Richard Sprague,
Taylor, Ralph Ives, Great Barrington

Boston.Thomas, John Louis,
Valll,William Henry, Pelham.
Weeks, Herman Franklin,
Winchester, JohnFrost,
Youchl, Geamon, .

Babylon, N. Y.
Peabody.
Kagoshima, Japan

Total, 38.
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SWttt Class.
Ariail, Smith, Stockbrldge
Barber, Strong Hayden, Windsor, Conn.
Bardwell, Daniel Packer, Shelburne.
Blankinship, Edwin Augustus, Marion,
Brown, Clarence Eaton, Northampton.
Carter, Samuel Marshall, . . . . .

. Berlin.
Clark, Lysander Lyman, Easthampton.
Clark, William Avery, Springfield.
Cooke, Charles Montague, Honolulu,HawaiianI
Codina, Gabriel, Barcelona, Spain.
Cowles, Elliott Addison, ......Kellogg, lowa.
Duncan, George Adams, Keene, N. H
Eaton, Harry Ahpeetcha, Norfolk, Ya.
Ely, William Isaac, Freehold, N. J.
Eisk, Charles Abbott, Springfield.
King, John Ezra, Miller’s Place, N. Y.
Lyman, Arthur Webster, Southampton,
Lyons, William Scrugham, New York City.
Mlldeberger, Victor “ “ “

Mitchell, Edward, Chicago, 111.
Naito, Saitaro, Chiyoshiu, Japan,
Newman, Charles Vitaliis, St. Louis, Mo.
Nomura, Ichiskay, Kagoshima, Japan.
Post, Henry Watross, Brattleboro, Vt.
Sanderson, Robert Wilson, Amherst.
Sanger, Herbert Claflin, Sherborn.
Smith, Frank Stockbrldge, Springfield.
Towne, Frank Augustus, Keene, N. H
Watkiss, James Edwin, Brooklyn, N. Y.
Wright, Augustus Hunt, Boston.
Yamao, Tenataro, Yeddo, Japan.
Zeller, William Melville, Hagerstown, Md.

Total, 32.

Graduates of 1871,
Seniors, 21
Juniors, 19
Sophomores, 26
Freshmen, 38
Select, 32

Total, 166

Summary.
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Freshman Year.
First Term. —Recitations in Human Anatomy and Physiology; Chemical

Physics ; and Commercial Arithmetic and Book-keeping. Lectures on Agri-
culture : first, its importance as an Art, and its relations to other pursuits;
secondly, as a Profession, and the education it requires ; and thirdly, of Soils,
their origin, varieties and composition. Lectures on the properties of Matter
and the nature and effect of the forces, Heat, Light, and Electricity. Lect-
ures on the Laws of Health. Instruction in Elocution ; and in Penmanship
and Orthography, for such as are deficient in these branches. Military Drill;
Infantry Tactics ; School of the Soldier.

Second Term.—Recitations in Chemistry; and Algebra ; Lectures on Agri-
culture ; Improvement of Soils by chemical and mechanical means; Drainage;
Irrigation ; Tillage ; Implements for, and methods of stirring and pulverizing
the soil and subsoil. Lectures on the Chemistry of the Non-metallic Elements;
the principles of Chemical Philosophy ; the most important Metals, and their
uses in the Arts. Instruction in Elocution ; Yocal Music ; and English Com-
position. Military Drill ; Infantry Tactics; School of the Company, and
Manual of Arms.

Third Term.—Recitations in Algebra and Geometry ; and French. Lect-
ures on Agriculture ; Sterility of Soils, its causes and remedies ; Rotation of
Crops. Lectures on Organic Chemistry; Instruction in the Laboratory in
Analytical Chemistry. Instruction in Elocution, and Reading. Military
Drill; Infantry Tactics ; Schools of the Company and Battalion.

Sophomore Year.
First Term.—Recitations in French, with written exercises; Zoology;

Geometry and Conic Sections. Lectures on Agriculture; Mineral Fertil-
izers : Organic Fertilizers; Animal Manure, its origin, varieties, value, and
treatment; Waste of Fertilizers. Absorbents of liquid Manures : Composts;
Application of Fertilizers. Lectures on Agricultural Chemistry ; Instructions
in the Laboratory in Practical Chemistry. Exercises in Declamation ; and
French Translation. Military Drill: Infantry Tactics ; Manual of the Bay-
onet, and instruction in duty as Skirmishers.

Second Term. —Recitations in French; Logarithms, Plane and Spherical
Trigonometry, and Measurement of Lines, Surfaces and Volumes. Lectures
on Agriculture; Economy in the treatment and use of Soils, Manures, Crops,
Teams, Laborers, Live Stock, Implements, Fences and Buildings. Lectures

COURSE OF STUDY AND INSTRUCTION.
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on Quantitative Analysis, and Practice in the Chemical Laboratory. Exer-
cises in Declamation; and Vocal Music. Military Drill: Infantry Tactics;
Bayonet Exercise.

Third Term. —Recitations in History ; and Surveying, with Practical Land
Surveying, Plotting and Geometrical
Farm Management; Selection of Land:
ure and woodland ; Roads ; Pences ;
Plans for each year; Cultivation and
profit in General Farming ; Special F

Drawing. Lectures on Agriculture ;

i. Division into mowing, arable, past-
Buildings ; System to be adopted ;

use of the various crops ; Sources of
arming. Exercises in Reading; and

Practice in Writing Sentences on the Blackboard. Military Drill; Infantry
Tactics; Skirmish and Battalion Drill; Guard Duty; and Forms of Parade
and Review.

Junior Yeai
First Term. —Recitations in German; Mechanics of Solids and Liquids;

and Physical Geography. Lectures on Agriculture; Market Gardening,
including Small Fruits. Lectures on Useful and Injurious Insects. Instruc-
tion in Practical Levelling, and Topographical Drawing. Exercises in Read-
ing Shakespeare. Military Drill; Artillery Tactics ; School of the Piece.

Second Term. Recitations in Mechanics of Air and Steam; Light;
Heat; Electricity; German ; and Structural Botany. Lectures on the
Construction and Management of Plant-houses, and the Cultivation of Plants
under Glass. Lectures on Mechanics and Statical Electricity. Instruction
in Free-hand Drawing; Perspective ; and Shades and Shadows. Exercises
in Agricultural Discussion ; and Vocal Music. Military Drill: Artillery and
Cavalry Tactics ; Manual of the Sabre; School of the Trooper Dismounted ;

Instruction in Heavy Artillery Tactics and Gunnery.
Third Term. —Recitations in Astronomy; Systematic Botany; and Ger-

man. Lectures on Milch Cows and Dairy Farming. Lectures on Stock
Farming, and the Breeding of Domestic Animals. Lectures on Physics ; and
Comparative Anatomy. Exercises in Debate. Military Drill: Artillery
Tactics ; School of the Section ; Infantry Tactics; Battalion Drill.

Senior Yeai
First Term.—Recitations in Mental Science ; Rhetoric ; and Civil Engin-

eering. Lectures on English Literature. Lectures on the Cultivation of
Fruits and Flowers. Instruction in Mechanical and Architectural Drawing ;

and in preparing Working Plans and Specifications. Exercises in Original
Declamation. Military Drill: Cavalry, Artillery and Infantry Tactics;
Duty as Drill Masters and Officers in Infantry and Artillery Drill; Theoret-
ical Instruction in Cavalry Tactics, and the organization and uses of Cavalry.

iral Science; Political Science andSecond Term. Recitations in M
Economy ; and English Literature. I ectures on Rural Law, including the

jrs. Lectures on Arboriculture ; the
duction of Fuel, Timber, Fruit, or for
History ; Military Law and Courts

Rights and Obligations of Landhold
planting and care of Trees for the pro
other purposes. Lectures on Military
Martial. Exercises in Original Declamation. Military Drill : Cavalry Tac-
tics ; Sabre Exercise.
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Third Term. —Recitations in Landscape Gardening; Geology and General
Reviews. Lectures on Diseases of Domestic Animals. Lectures on Archi-
tecture. Lectures on Mineralogy and Geology; Meteorology and Civil
Polity. Exercises in Original Declamation. Military Drill: Target Prac-
tice ; Sword Play ; and General Drill.

Practice in the various operations of the Farm and Garden Through the
course.

Select Course,

Those who do not intend to pursue the full course, may select from the
studies of the first, second or third terms of any year in the curriculum, such
instruction as they choose, provided they are qualified for it.

The second term of the collegiate year begins January 11, and continues
tiU April 10.

The third term begins April 18, and continues till July 19.
The first term begins August 29, and continues till the Wednesday before

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

Botanic Museum, at 9 A. M., Tuesday, July 16, and also on Thursday,
August 29.

The annual Public Examination and the Prize Declamations take place
Monday, July 15.

The exercises of Class Day and the Address before the Literary Societies
take place on Tuesday, July 16. The exercises of Graduation Day, July 19.

Candidates for admission to the Freshman Class are examined, in writing,
upon the following subjects : English Grammar, Geography, Arithmetic, and
the History of the United States.

Candidates for higher standing ai-e examined as above, and also in the
studies gone over by the class to which they may desire admission.

CALENDAR FOR 1872.

ADMISSION.
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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 payment of term
bills. Tuition and room-rent must be paid in advance at the beginning of
each term; and bills for board, fuel, and washing 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 16, and on Thurday, August 29 ; but
candidates may be examined and admitted at any other time in the year.

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

Tuition, ..........flB 00 per term.
Room-rent, 5 00
Incidental expenses, 1 00
Board, 3 50 per week.
Washing, 60 per dozen.
Expenses of Chemical Laboratory to students of Practi-

cal Chemistry 5 00 per term.
Public and private damages, including value of chemical

apparatus injured or destroyed, ..... at cost.
Annual expenses, including books, ....

|250 00 to |3OO 00

The full course of study occupies four years, and those who complete it
receive the degree of Bachelor of Science.

The instruction in the languages is intended to qualify the graduates
to write and speak English with c
French and German with facility,
thorough, and as practical as possible
becoming a good chemist, a skilful
the same time every science is taught

orrectness and effect, and to translate
The scientific course is extensive and

Every student has an opportunity of
veterinarian, and a civil engineer. At
with constant reference to its applica-

tion to agriculture and the wants of the farmer.
The instruction in agriculture and horticulture includes every branch of

farming and gardening which is practiced in Massachusetts, and is both theo-
retical and practical.

in the lecture-room, and again in the
:ry student is obliged to labor. The
limited to six hours per week, in order

Each topic is discussed thoroughly
plant-house or the field, where ev
amount of required work, however, if
that it may not interfere with study. Students are allowed to do additional

EXPENSES.

REMARKS.
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work, provided they maintain 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 college and farm buildings, or in the field,
and it is hardly possible to earn more than from $5O to $lOO per annum, be-

as is consistent with circumstances,
:h varieties of labor as they may, for

sides performing other duties. So far
students will be permitted to select sui

special reasons, desire to engage in.
nd recitations and lectures with the
qualified, and desiring special instruc-

Those who pursue a select course att
regular classes ; but persons properly
tion in chemistry, civil engineering, veterinary science, agriculture or horti-
culture, may make private arrangements with the officers having charge of
these flepartments.

An expenditure of from $lO to $5O is necessary to provide furniture,
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 denomina-
tional 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
absenting themselves from any require
regulation of the College.

combine together for the purpose of
d exercise, or violating any known

2. The roll shall be called five minutes
exercise of the College by the officer in (
and students who do not answer to their
vided that any student coming in aft
marked tardy. Two tardinesses shall b<

after the ringing of the bell for each
Large, unless a monitor be employed,
names shall be marked absent; pro-
sr his name has been called shall be
reckoned as one absence.

Students attending exercises in the Botanic Museum will be allowed ten
minutes between the ringing of the bell and roll-call.

3. 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
such cases a certificate of excuse will I
which shall state the precise time fi
is granted, and shall be a satisfactory
occurring within the time specified.

e furnished by the excusing officer,
ir which the permission of absence
reason for absence from all exercises

All excuses must be promptly rendere d, and officers will not be expected to
receive them, unless offered within one week from the occurrence of- the
absences, provided there has been an opportunity for presenting them.

REGULATIONS.
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4. Whenever the aggregate number of unexcused absences in all depart-
ments reaches five, the student so delinquent shall be seen by the president
in reference to his conduct. When the number of such absences becomes
eight, the president shall inform the parent or guardian of the student of the
fact; and when ten such delinquencies are justly recorded against any stu-
dent, his connection with the College shall ceai

At the end of each term the faculty may, at their discretion, cancel a part
or all of the unexcused absences recorded against any student.

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

6. The record of deportment, scholarship and attendance will be carefully
kept, and whenever the average rank of a student for any term falls below
fifty, he will not be allowed to remain longer a member of College, except by
special vote of the faculty.

7. Students are required to abstain from everything injurious to the
buildings and other property of the College, and in all respects to be gen-
tlemen.

BOOKS, APPARATUS, AND SF

The library of the College contains about one thousand 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 also many

excellent 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 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 fifteen thousand species of
named botanical specimens, besides a large number of duplicates. The
Botanic Museum is supplied with many interesting and useful specimens of
woods, seeds, and fruit models. There is, also, a very extensive set of
diagrams, illustrating structural and systematic Botany

About one thousand species and varieties of plants are cultivated in the
Durfee Plant-house, which affords much pleasure and information to the
students of both colic

The very extensive, and in many respects unsurpassed, collections in Geol
ogy, Mineralogy, Natural History and Ethnology, belonging to Amherst
College, are accessible to members of the Agricultural Colic

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 rides

13

ECIMENS IN NATURAL HISTORY.
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January Ist, 1872.

Real Estate.
College Farm and Quarry, $37,500 00
South College, 36,000 00
North College, 36,000 00
College Hall 30,000 00
South Boarding-House, 8,000 00
North Boarding-House, 8,000 00
Durfee Plant-House, 12,000 00
Botanic Museum, 5,000 00
South Barn, 14,500 00
Farm House, 4,000 00
Four Dwellings and Barns, purchased with the estate, . . 10,000 00

Total Real Estate, $201,000 00

Value of Live Stock, $9,255 00
of Vehicles and Implements, 2,771 00
of Produce on hand, 3,613 00

$15,639 00

Total credits of Farm, including property inventoried, Jan. 1,
1871, credit for labor performed in grading, &e., and receipts
from sales of live stock and produce, $11,116 46

Total debits of Farm, including property inventoried, Jan. 1,
1871, and all expenditures for live stock, labor, implements,
repairs, seeds, fertilizers, &c., $16,387 38

FINANCIAL STATEMENT,

FARM STATEMENT.
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FUND FOR MAINTENANCE OF COLLEGE,

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
more colleges for the promotion of education in agriculture
and the mechanic arts, is ...... $236,307 40

Of this amount, in accordance with the Act of Congress, was
expended for a farm, 29,778 40

The sum of $208,464.65 which was received for of the land scrip was
constituted, in 1863, a perpetual fund for the promotion of education in agri-
culture and the mechanic arts. In 1871, this fund was increased by the legis-
lature to $350,000.

The investments of this fund, made by the State Treasurer, are as follows :

United States bonds, 5-20’s, interest 6 per cent, gold, . . $50,500 00
10-40’s, “ 6 “ “ 30,000 00((

Massachusetts bonds, 5 per cent, gold, 24,000 00
“ “ 6 per cent, currency, .... 3,000 00

City of Salem bonds, 6 “ “
.... 55,000 00

City of Lynn bonds, 6 “ “
.... 25,000 00

Town of Milfordbonds, 6 “ “
.... 14,200 00

Town of Plymouth note, 6 “ “
.... 6,724 65

Brighton note, per cent., ..... 10,000 00
West Roxbury note, 7 per cent., .... 80,000 00

County of Hampden note, 6| per cent., 50,000 00
Cash in Treasury, 1,575 35

Total Fund, $350,000 00

$21,000 00Annual Income of Fund at 6 per cent

Two-thirds of this is by law paid to the treasurer of the College, and one-
third to the treasurer of the Institute of Technology.
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Income of College from Fund, $14,000 00
By the conditions of the gift, none of

derived from the sale of land scrip c
tion or repair of buildings

the income of the fund
an be used for the erec-

The Hills Fund of $lO,OOO for the maintenance of the Botanic
Garden is in charge of the College treasurer, and at present
yields an income of ....... 500 00

Total Income from Funds, 111,500 00

To this sum should be added the re<
ing to $72 per annum for each scholar
products of the farm and garden.

ipts of tuition and room-;

and the receipts from th
ent, amount-

s sale of the
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Jan. 1,
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June 28,
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'S Nov. 10,
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Respectfully submitted,

NATHAN DURFEE, Treasurer.

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

O
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a

GIFTS.

The following persons have mani
the year, by donations, namely :

3 their interest in the College, durin

AVilliam Knowlton, Esq., of Uptc
heifer, Pauline, from the importation

the Brittany bull, I
Hon. C. L. Flint; al

ad the
for the
iety.purchase of books for the library of tl

Henry M. Clark, Esq., of Belmon
Edward Everett L
the Swiss bull, B<

imported by him.
Winthrop W. Clienery, Esq., of B inont, the Dutch or Holstein bull, 4tl:

Highland Chief, from stock imported by him from Holland.
Hon. Albert Fearing, of Boston, $lOO, for the purchase

Edward Everett Literary Society.
Rev. Charles C. Sewall, of Medf Id, eight volumes of Massachusetts

Agricultural Repository.
Col. Eliphalet Stone, of Dedham,

glaciers in Greenland.
20 for books, and two photographs of

Hon. Marshall P. Wilder, of Boston
berry plants.

two hundred President Wilder straw-

Hon. Richard Goodman, of Lenox, 650, for a student
ired copies of ReHon. C. L. Flint, of Boston, one hut if Report of Massachusetts

Board of Agricultur

Hon. William B. Washburn, of (
Paris Exposition, and other public doc
States Report on Agriculture, for stud

Greenfield, six volumes Report on the
icuments ; also, twenty-five conies Unitedtwenty-five copies United
lent

Hon. Henry Lane, of Cornwall, “V
beet, which he advises to raise for foi

t., seed of the American Improved sugar
Ider.

Professor Asa Gray, of Cambr valuable plant
Rev. G. P. Claflin, of Sierra Leon
Leverett Saltonstall, Esq., ofNewt

to Natural History.
on, three volumes Agassiz’s Contributions

Messrs. G. and C. Merriam, of
tionary, superbly bound.

Springfield, Webster’s Unabridged Dic-

R. Cummings, Esq., of Newport, V
1872.

one copy of Vermont Farmer for

Alonzo Bradley, Esq., of Lee, a hiv f be
Augustus Whitman, Esq., of Fitchburg, the Shorthorn bull, Adonii
William Birnie, Esq., of Springfield, the Ayrshire bull, Aberdeen.
O. B. Iladwen, Esq., of Worcester, the Jersey bull, Grand Duke.
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Hon. Horace Capron, of Washington, D. C., ten copies each of UnitedStates Bi-monthly and Annual Agricultural Reports.
William Saunders, Esq., of Washington, D. C., sixty-seven species of rare

plants and box of fruit.
Messrs. Ellwanger and Barry, of Rochester, JST. Y., sixty varieties of apples

and pears, to illustrate lectures on Fruit Culture.
Pleasant Valley Wine Co., of Hammondsport, N. Y., one case of wine and

twelve boxes of grapes.
Samuel J. Parker, M. D., of Ithaca, N. Y., one box of apples, pears, grapes,and nuts, to illustrate his lectures on Fruit Culture; also, several samples of

cans for preserving fruit
, The following newspapers were sent gratis, during 1871,by the publishers,viz,: American Agriculturist, Amherst Record, Boston Cultivator, California

Farmer, Hearth and Home, Massachusetts Ploughman, New England Farmer,
New England Homestead, Prairie Farmer, Rural New Yorker, and the
Vermont Farmer ; also, Publications of Peabody Academy of Sciences, Essex
Institute, Museum of Comparative Zoology, Smithsonian Institution, Bow-
doin Scientific Review, and Torrey Botanical Club.

Agricultural Societies have paid tAgricultural Societies have paid the tuition and expenses of students of
their own selection as follows :

Berkshi
Essex,

854 00
100 00

Franklin,
Hampshire 1 00

51 00
Hampshire, Franklin and Hampden,
Hingham,

....

Housatonic,

4 00
150 00

54 00
Mass. Society for Promotion of Agilei.
Middlesex South, .

216 00
54 00

Norfol 54 00
Plymouth
Worcester

108 00
54 00

North 54 00
uth-East 51 00

54 00West,

A. L. Bassett, B, S., of Amherst, a iction of one hundred and thirty-

three species of native woods, viz,
Abies alba. Acer rubrum.

balsamifera.
Canadensis.
nigra.

iharinum
“ spicatum,

Esculus glabn

Acer dasycarpuin.
“ Pennsylvanicum.

“ Hippocastanum
Alnus incana.
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Almis serrulata. Kalmia augustifolia.
“ glauca.
“ latifolia.

Larix Americana.
Ledum latifolium.

Amclanchier Canadensis.
Canadensis, var. Botry

apium.
Ampelopsis quinquefolia
Andromeda ligustrina.
Azalea nudiflora.

Liriodendron Tulipifera.
Lonicera ciliata.

coerulea.
parviflora.

viscosa.

Benzoin odoriferum.
Berberis vulgaris. Magnolia acuminata

Morns alba.Betula alba.
exoelsa Myrica cerifera
lenta “ Gale.

Nemopantlms Canadensis
Nyssa multiflora.

papynfera.
Carpinus Americana

alba. Ostrya Virgin:
Pinus rigida.

“ Strobus.
amara

Cassandra calyculata.
Castanea vesca. Platanus occidentalis.
Ceanothus Americanus.
Celastrus scandens.
Cepbalanthus occidentalis
Clethra alnifolia.

Populus alba.
balsamifera.
candicans.
dilitata.

Comptonia asplenifolia,
Cornus alternifolia.

grandidentata.
monilifera.
tremuloides.florida

Prunus Americanasencea.
stolonifera. mantima.

Corylus Americana. Pennsylvanica
serotina.
Yirginiana.

rostrata.
Crataegus coccinea.

Pyrus Americana.tomentosa
Cydonia vulgaris.
Dirca palustris.
Fagus ferruginoa.
Fraxinus acuminata.

arbutifolia.
Mains.

Querous alba.
bicolor.

pubescens. ilicifolia.
obtusifolia,
Prinus.

sambucifolia
Gaylussacia frondosa.

Prinus, var. monticola.resmosa.
Ilamamelis Virginica.
Ilex glabra.

“ rubra, var. tinctoria.
Rhamnus alnifolius.

laevigata. cathartious.
Rhododendron Lapponieum.
Rhodora Canadensis.

opaca.
verticillata.

Juglans cinerea. Rhus copallina.
“ glabra.
“ Toxicodendron.

Juniperus communis.
“ Virginiana.
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Vaccinium corymbosum.Ehus typhina.
“ venenata Pennsylvanicnm.

stamineum.Eobinia Pseudacacia.
Sambucus Canadensis. uliginosum.

vacillanspubens.
Vitis-idoea.Sassafras officinale.

Spirtea salicifolia. Viburnum aoerifolium.
dentatum.tomentosa.
lantanoidesStapbylea trifolia
Lentago.Taxus baccata, var. Canadensis,

Tilia Americana. nudum
Ulmus Americana Opulus.

Xanthoxylum Americanum.fulva
14





For the Year IS?!,

Taken at Amherst, Mass.,

Latitude 42® 22/Vlff. Longitude 72° SV 30 //. Elevation above the sea level, 267 feet.

Professor E. S. SNELL, LL. D.

SUMMARY OF METEOROLOGICAL OBSERVATIONS



SUMMARY OF METEOROLOGICAL OBSERVATIONS FOR 1871. o
GO

THERMOMETER RAIN AND SNOW. CLOUDS. WINE FORCE-OR RELATIVE
PRESSURE OF HUMIDITY OR

BAROMETER.
IN THE

OPEN AIR. °
“

PER CENT. OF TIME AND BAROMETER HEIGHT REDUCED
VAPOR, FRACTIONFORCE. TO FREEZING POINT.

In Inches. OF SATURATION.MONTHS.

S'
yA o

P3
19.280 29.889 .253 .017 .106 100 39 74January, . . 50.0 -5 5 23.27 1.960 12.5 i 61 14

1 c|Fe ruary, . . 50.6 -9.5 25.95 2.907 12 0 49

March, . . 55.5 24 9.163 29.691 .405 .038 .175 96 16 6842 16 31 11 30 105 29.1C
G)April, . . .74 8 27.0 48 00 54

May, 44 10 15 G 2 ft-
40 4;June, o

54.0 2 17 34 7 29.946 29.324 29.645 .725 .255 .423 j 98 32 76July, 43

August,

•ptember,

October, . . 73 1 24.3 50.95 6 089 100

49 CG 9 13 12 30.150 29.040 29.G67 .427 .031 .152 100 39November, .427 .031 .152 1 li

74December, . . 43.3 -0.5 24.02 2 14 16 4

46.79 45.874 43.6 49 48 15Yeak,
c

to


