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Comniomocaltl) of illaosadjUGcUs,
A m herst , Feb. 1st, 1871.

Hon. H. H. Co o l id g e , President of Massachusetts Senate.

S ir :—I  have the honor herewith to transmit to the Legislature 
the Eighth Annual Report of the Trustees of the Massachusetts 
Agricultural College.

Very respectfully,
Your obedient servant,

W. S. CLARK, President.



A N N U A L REPO RT.

To the Honorable Senate and House of Representatives:

The Trustees of the Massachusetts Agricultural College re
spectfully present the following Report for the year 1870.

A gracious Providence has continued to smile upon our efforts 
and crown them with success. During the past year, entire har
mony has prevailed among the trustees, overseers, and faculty, 
and all have worked together to advance the interests of the 
institution. His Excellency Governor Claflin has been pleased 
to visit the college twice, and to express his gratification with 
the condition of its affairs.

F aculty and Students.
The number of students has been larger than ever before, and 

greater than the dormitories could properly accommodate. The 
general conduct and spirit of the several classes have been ex
cellent, aDd the progress in study, as good as could be reasonably 
expected where so many distracting demands are made upon 
the student for manual labor, military drill, and the various 
practical operations connected with surveying, chemistry, and 
natural history.

The course of instruction as at present arranged gives general 
satisfaction, and it is especially worthy of mention that the 
tendency among the young men is very decidedly towards the 
full period of four years. Many who enter with the intention 
of remaining only a term or two, decide to join one of the 
regular classes and become candidates for a degree. They soon 
learn that the road to a thorough knowledge of agriculture is 
neither short nor easy, and hunger for an understanding of those 
sciences which alone can explain its difficult problems.

The instruction is given by the president and six resident 
professors, who are assisted in particular departments by non



resident lecturers, selected on account of their special familiarity 
with the topics of their respective courses.

One additional resident professor is needed and will be ap
pointed as soon as the funds of the college will warrant it. 
This officer should be competent to teach zoology, physiology, 
comparative anatomy, and especially veterinary science. He 
should reside upon the farm and maintain there for purposes of 
instruction a hospital for diseased animals of all kinds. Only 
in this way can the students acquire a useful, practical knowl
edge of this most important subject, and learn how to treat 
safely and skillfully such cases as may come under their obser
vation in after life. There are but few educated veterinarians 
in the Commonwealth, and most of these reside at Boston ; and 
as a consequence, the treatment of our horses  ̂ and cattle when 
lame or sick is often irrational and barbarous in the extreme. 
Aside from the prevention of much needless suffering, the 
graduates of the college, if educated as they should be in this 
department, would save an immense amount of property which 
is now constantly going to waste through igiiorance.

Professor James Law of Cornell University has given an ex
cellent course of lectures on this subject the past summer, and 
accompanied his oral teachings by actual demonstration upon 
living animals so far as practicable. But the proper treatment 
of diseased animals demands much time; which can only be 
secured by having a hospital under the charge of a competent 
resident professor. With more knowledge respecting the causes, 
nature, and proper treatment of the diseases of domestic ani
mals among our farmers, the difficulty and expense of control
ling contagious distempers, like that now prevailing, would be 
greatly diminished.

For this department, also, are needed drawings, skeletons, 
and models, illustrating the animal structure both in the healthy 
and the diseased condition.

In the midst of our prosperity, the reaper Death has for the 
first time come among us and removed, as by a single stroke, 
both a beloved professor and a highly esteemed pupil.

Mr. Charles F. Sanderson of Petersham died September 
13th, very suddenly, of inflammation of the brain. He was a 
special student, pursuing botany and chemistry preparatory to



the study of medicine. His character was irreproachable and 
his scholarship superior.

Professor S. F. Miller died, October 28th, of a cancerous 
affection of the bowels. During the two years of his service at 
the college, he won the highest respect from all with whom he 
came in contact. Thoroughly accomplished as a civil engineer, 
he was deeply interested in the applications of science to works 
of public utility. He was very industrious and found time, be
sides performing his duties as instructor with rare fidelity and 
success, to engage in many other affairs of importance. He 
surveyed the line of the Massachusetts Central Railroad from 
Belchertown to Northampton ; assisted in locating and grading 
numerous walks and roads in Amherst; prepared a plan for the 
introduction of water from Pelham ; wrote a prize essay on the 
highways of the State and the best method of constructing and 
repairing them ; and originated the idea of establishing true 
meridian lines in different parts of the Commonwealth, and 
requiring all surveys to be made with reference to them. Hav
ing been appointed by the governor surveyor of meridian lines, 
he was actively engaged in the business of this office when 
prostrated by the last violent attack of the obscure disease from 
which he had suffered many months previously.

To lose a man of his noble character, large experience, and 
intellectual ability, is a great calamity to both the college and 
the Commonwealth. His colleagues and pupils will cherish his 
memory.

Professor M. H. Fisk has assumed the duties of the chair 
occupied by the lamented Professor Miller, and having had 
much experience as a teacher, and also as a practical surveyor 
and engineer, wfill, doubtless, give satisfaction as his successor.

The college has been exceedingly fortunate in securing, as 
special instructor of the senior class, Professor H. W. Parker, 
who has achieved a most enviable reputation as professor in Iowa 
College. He came with the very highest testimonials as to 
character, enterprise, and scholarly attainments, and has given 
entire satisfaction in the performance of his duties during the 
first term of the present collegiate year.

In addition to the distinguished lecturers who have previously 
honored us with their valuable services for a mere nominal 
price, we are so fortunate as to have secured the following for



the ensuing year:—George B. Emerson, LL D., of Boston, 
author of “ Trees and Shrubs of Massachusetts,” will lecture on 
Arboriculture; Alonzo Bradley, Esq., of Lee, president of the 
Massachusetts Bee-Keepers’ Association, will lecture on Bees 
and their management; M. P. Dickinson, Jr., Esq., of Boston, 
will lecture on Law as applied to rural affairs ; and Professor 
William R. Ware, of Boston, on Architecture with special refer
ence to agricultural requirements.

Agricultural Department.
This department has been managed by Professor Stockbridge 

with his usual skill and success. The students under his direc
tion have done a great amount of labor, much of it of the least 
interesting and most disagreeable kind, such as ditching, stump
pulling, and digging up old orchards. The beauty and value 
of the farm have thereby been greatly increased, especially of 
that portion lying east of the highway and designed in part for 
planting as an arboretum and botanic garden. The theoretical 
instruction has been given by lectures, and has been thorough 
and interesting.

The immediate control of the farm work has devolved upon 
Mr. John C. Dillon, who entered upon his duties as farm 
superintendent on the first of April, and has done exceedingly 
well. He has manifested the utmost fidelity, strict honesty, a 
hearty interest in the general welfare of the college, as well as 
of his own special department, and good temper and judgment 
in his intercourse with the students.

From his report it appears that there were cultivated on the 
college farm the past season about eighteen acres of oats, nine 
acres of corn, three of potatoes, one of fodder corn, one of 
turnips, and one of garden vegetables. These all gave good 
returns, except the oats, which suffered somewhat from the 
drought, and from the fact that circumstances postponed the 
sowing at least ten days longer than was desirable. The hay 
crop amounted to 168 tons, and was of superior quality.

The stock upon the farm has been much improved by the pur
chase of a considerable number of excellent thoroughbred cows 
and heifers. The herd now contains fourteen Shorthorns, five 
Ayrshires, four Devons, and four Jerseys, a catalogue of which 
is appended to this Report. There arc, also, on the farm twenty- 2



seven grade cattle ; twenty-seven Southdown sheep; nineteen 
swine of the Suffolk and Chester White breeds ; and six horses.

Outside of the regular farm operations, the teams have done 
a large amount of work in making and repairing roads, and in 
grading. The knoll in front of College Hall has been re
moved, and the drive-way across the ravine north has been 
widened and raised.

In regard to the wages paid to students for labor, the superin
tendent says:—

“ Most of this money has been well earned. This means more 
than at first sight may appear; for to earn a given sum when em
barrassed with study, and the necessity of constant change between 
the barn and the lecture-room, requires a far greater effort than is 
needed when there are no such conflicting claims.”

He, also, speaks as follows respecting the importance of the 
labor fund which has been alluded to as most desirable in the 
last two annual reports :—

“ I would respectfully suggest that, if either by an appropriation 
from the State or by private beneficence a fund could be provided 
for employing industrious students at a fair rate without too strict 
regard to the immediate value of their labor, the farm would be 
benefited, the interest of the students in its operations would be 
increased, habits of industry would be fostered, and a very deserv
ing class of young men, who would unite thorough practical ex
perience with accurate scientific knowledge, would be encouraged 
and assisted to become valuable members of the agricultural com
munity.”

While the general farm management has been, perhaps, as 
good as circumstances would allow, it is not surprising that the 
expenditures for the year have largely exceeded the receipts. 
The reasons for this are many and obvious. In the first place, 
the amount paid for labor to students is $1,750, and while it is 
not more than they ought to receive as a reward for their ser
vices, is still an outlay which, if the farm were not part of an 
educational institution, might be very largely reduced. Again, 
much of the work has been for purposes of permanent im
provement, and therefore is not represented on both sides of the



I.A .P ila t •.
1 8 7 0 .

Area, 38 % a c re s .
■a

££
oa

:





account. Moreover, until the farm superintendent lias had an 
opportunity to become acquainted with his surroundings, and 
with the duties of his office, and to make systematic arrange
ments for the operations of the year before the busy season, he 
can hardly be expected to succeed as well as when more favor
ably situated.

Agricultural E xperiments.
The experiments of the past year have been directed to the 

cultivation of the sugar-beet, for the purpose of learning what 
varieties were best adapted to our soil and climate, and what 
per cent of sugar might be expected from them.

Professor Goessmann early in the year sent to Germany and 
procured seeds of the thirteen best sorts cultivated in Saxony 
and Prussia. These were sown upon the ground which hap
pened to be in the best condition for them and a fair crop ob
tained, notwithstanding the unpropitious season. The juice of 
these different kinds of beet was expressed by means of a port
able cider-mill, and subjected to careful examination to deter
mine the per cent of sugar. The results were quite variable, 
but very satisfactory, the percentage varying from 7.20 to 15.61, 
the average being 11.5.

The accompanying report by Professor Goessmann upon the 
production of beet-sugar in Massachusetts will be found replete 
with valuable and altogether reliable information, and is believed 
to be a very important contribution to our agricultural literature. 
The learned professor is eminently qualified to discuss the sub
ject, having been familiar with the business as carried on in his 
native country, and having had his attention for many years 
specially directed to it while engaged in refining sugars.

If the necessary funds be obtained in season, it is proposed 
to import a large quantity of seed from Germany, and plant 
on the college farm and in its vicinity several acres of beets 
the coming spring for the purpose of manufacturing a few 
tons of sugar, and thus learning by actual experiment what dif
ficulties are to be overcome, and what results may be reasonably 
expected in this new but most important branch of industry.

To provide the necessary apparatus for a small sugar factory 
will require an expenditure of not less than $5,000. A more 
satisfactory and more permanent establishment, sufficiently



extensive to work several tons of roots daily would cost about 
$10,000. Such a factory would not only be useful for this ex
periment, but afterward serve as necessary apparatus for the 
education of young men in the art of making and refining sugar.

The soil and climate of Massachusetts are peculiarly adapted 
to the production of sugar beets of the best quality, and when 
we consider the marvelous development of the sugar manufac
ture in Europe, and its extraordinary influence in increasing the 
productive power of the soil, in improving the methods of 
farming, in multiplying the number of cattle, and thus in fur
nishing an abundant supply of sugar, milk, and meat, we cannot 
fail to desire its introduction at the earliest practicable moment. 
In Germany, France, and Russia, the expenses of the first experi
ments have been borne by the government, and now the tax on 
this crop is a very important source of revenue. In France, more 
than one sixth of the cultivated land is devoted to the beet, and 
the product of sugar the past year was 276,000 tons, yielding a 
revenue of about $13,000,000, besides more than 7,000,000 
gallons of alcohol, distilled directly fi-om the beet juice and 
paying a tax of nearly $3,000,000. But the indirect advantages 
to the government far surpass the direct. More sugar is now pro
duced both in France and Germany than is consumed, although 
the consumption is rapidly increasing, and, therefore, no money 
is sent abroad for this indispensable article of food. At the 
same time the capacity of the country to supply bread and 
meat is also enlarged to a remarkable degree. In a single 
limited district of France, the introduction of beet culture has 
increased the number of oxen from 700 to 11,500, and the 
annual yield of wheat from 976,000 bushels to 1,168,000.

The number of sugar factories in Europe is now more than 
1,400, and constantly augmenting.

The Agricultural College ought to be made an experimental 
station, similar to those now so common in Germany, and 
which are universally admitted to have paid back to the govern
ment many times their cost by the valuable information they 
have afforded as the result of their investigations. There can 
be little doubt that the establishment of a fund, the income of 
which should be employed to defray the necessary expenses of 
scientific experiment and research, would be a most profitable 
investment of money in the interest of agriculture. As such



undertakings require usually some time for preparation, and 
must often be continued through a series of years in order to 
attain conclusive results, it is evident that some permanent pro
vision should be made for this work. If the sum of $1,000 per 
annum were provided for this object, it would stimulate a spirit 
of inquiry among the officers and students of the institution 
and unquestionably result in much good. May we not hope 
that some wealthy and public-spirited friend of progressive 
agriculture will soon feel inclined to establish such a fund ?

Map op F arm.
The accompanying plan of the college estate was drawn by 

Mr. S. F. Maynard, of the junior class, from the map made some 
j'ears since by J . Herbert Shedd, C. E., of Boston, to which have 
been added the roads, walks, and buildings constructed since 
1866. To a person familiar with such maps it gives an excel
lent idea of the topographical features of the farm, which is 
beautifully located and admirably adapted for the purposes of 
the Agricultural College.

H orticultural Department.
The operations in this department have been confined mostly 

to the care of the Durfee Plant-House, the vineyard, the 
orchard, and the nursery, and the preparation of the plan and 
ground for planting the Arboretum and Botanic Garden.

The Victoria regia has blossomed freely and is still thriving. 
This magnificent species produces the largest flower and leaf of 
any plant in cultivation. The leaf has been grown to the size 
of nine feet in diameter, and capable of floating the weight of an 
ordinary man. The flower resembles a superb and fragrant 
pond-lily, being white with a beautiful rose-colored center, and 
attains a diameter of one foot.

The noble specimen of Stenocarpus Cunningliami, presented 
by Colonel Wilder, has bloomed abundantly and attracted much 
attention from the richness of its evergreen foliage and the sin
gular beauty of its flowers.

Several new species of particular interest have been obtained 
and the general condition of the plants under gloss is good. A 
valuable collection of plants has been received from Professor 
Asa Cray, of the Cambridge Botanic Garden, and some choice



seeds of conifers from the Pacific Coast have been presented by 
Dr. George B. Emerson, of Boston. Many species of tree seeds 
have been sown in the open ground and a large number of young 
specimens are coming forward.

The most urgent want of this department is glass houses for 
the cultivation of choice plants and garden vegetables. If, in 
addition to the extensive structures erected by Dr. Durfee, there 
were built three hundred feet in length of houses like the pres
ent propagating pits at a cost of $3,000, the expenses of this 
entire establishment might be defrayed by the sale of plants, 
flowers, and vegetables. This would save at least $1,000 per 
annum to the treasury, and render the instruction in horticul
ture much more practical and useful than it can be at present.

After much study, a . design for the Botanic Garden 
and Arboretum has been perfected with the assistance of the 
late accomplished chief gardener of the New York Central Park, 
Mr. I. A. Pilat, who has, also, prepared a catalogue of desirable 
species for planting. The accompanying plan includes an area 
of about forty acres which is admirably adapted to the purpose 
for which it is designed, as will appear from an examination of 
the plan of the farm, where its topography is exhibited. It is 
proposed to proceed with the laying out of these grounds as 
soon as a fund of $50,000 has been secured for their perpetual 
maintenance. It is confidently expected that citizens of taste 
and wealth will be willing to contribute toward so desirable an 
object. The income of such a fund would not only serve to keep 
these ornamental grounds in order, but, also, furnish means for 
the support of indigent students who would gladly do the work 
for moderate compensation. Such a garden would not only be 
exceedingly delightful as a place of resort for students of both 
the colleges of Amherst, and for the public generally, but would 
be extremely useful for scientific purposes, and for the acclima
tion and trial of new and valuable trees, shrubs, and herbaceous 
plants. As the gifts of private individuals to this department 
have already amounted to more than $25,000, and as the Durfee 
Plant-House and the Knowlton Herbarium have been highly 
appreciated by all who have visited them, it cannot be doubted 
that the work so well begun will be carried forward to comple
tion.







Conclusion.
The success of the college as an educational institution is now 

universally conceded, and with wise management there will be no 
lack of patronage. The course of instruction is designed to 
develop the faculties of the student harmoniously and prepare 
him for a practical career of usefulness. He is made familiar 
with the most important truths of the natural sciences, as well as 
of agriculture and horticulture, and is taught to believe and feel 
that farming is an occupation worthy his best efforts and more 
certain than any other to furnish a competent support and a 
comfortable home to a man of intelligence, industry, and moder
ate capital. There are at least five thousand young men on the 
farms of the Commonwealth who ought, if it were practicable, 
to enjoy immediately the advantages of the college. The time 
and money expended in securing such an education as it affords 
would yield to them in after life a larger return in cash than 
if invested in any other manner; besides which, the increased 
influence and the pleasure resulting from knowledge and 
culture would be above all price. It is deeply to be regretted 
that so many independent farmers fail to appreciate the benefits 
of education, and, therefore, are more ready tQ question the 
utility of the Agricultural College or to criticize its management 
than to dispense with the valuable services of their sous at 
home and pay their expenses during the four years of study.

Still there are more students constantly in attendance than 
the dormitories were intended to accommodate, and the princi
pal want of the institution is now, as heretofore, new buildings. 
In accepting the grant from Congress and the subscription from 
the town of Amherst, the State entered into a contract to pro
vide the necessary buildings and keep them in repair. Nothing 
which has been erected remains unoccupied, and it seems reason
able that additional edifices should be built as soon as the con
dition of the finances will warrant the expenditure. Until this 
is done, annual appropriations will be demanded to carry out 
the plan which was formed in the beginning, and which has 
proved so excellent as to have won for the Massachusetts Agri
cultural College the reputation of being one of the most suc
cessful institutions of the kind ever established.

The ordinary expenses are now as large as they would lie 
with twice the number of students. The salaries ol the laculty



for the year 1871 amount to $16,750, and are provided for by 
the income of the fund and the receipts for tuition. The 
salaries and wages of other employes, as assistant treasurer, farm 
superintendent, gardener, teamsters, and students, will reach 
an aggregate of $8,400, and are in part met by the receipts 
from the sale of farm produce, leaving a balance of $5,000 to 
be provided by legislative appropriation. Under good manage
ment, since the condition of the farm is rapidly improving, the 
receipts from sales will steadily increase, and, at no distant day, 
should be sufficient to pay all the above expenses.

The other necessary expenditures are for expenses of trustees, 
interest, fuel, general repairs, printing and advertising, freight 
and express charges, office expenses, &c., and amount to an 
estimated sum of $6,000.

Among the most important extraordinary expenses, for which 
appropriations should be made, are the following, viz.: for the 
purchase of apparatus for the manufacture of beet sugar, 
$5,000 ; for the construction of glass houses for the cultivation 
of plants and vegetables for sale, $8,000; for the erection of a 
sheep barn, piggery and sheds in connection with the south 
barn, to replace what was destroyed by a violent wind in Feb
ruary last, $3,000 ; for apparatus in the department of physics 
and astronomy, for the use of which the college now pays $500 
per annum, $5,000 ; and for the extension of the aqueduct pipe 
to the chemical laboratory, supplying at the same time the two 
dormitory buildings, $1,000.

In conclusion, believing that professional education is the 
special want of our agriculture, and that the public policy 
adopted of offering it in an economical and attractive form to 
the farmers of the Commonwealth is eminently wise and 
worthy of continuance, we commend the college under our 
charge to your favorable consideration.

Respectfully submitted,
By order of the Trustees,

W. S. CLARK, President.
Am h erst , January, 1871.
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Birnie, William Perkins,
Bowker, William Henry, .
Brown, Clarence Eaton,
Caswell, Lilley Brewer,
Cowles, Homer Lucian,
Ellsworth, Emory Alexander, . 
Fisher, Jabez Franklin,
Fuller, George Elwyn,
Hawley, Frank Warren,
Herrick, Frederick St. Clair,
Leonard, George, . . . .
Lyman, Robert Worthington,
Morse, James Henry,
Nichols, Lewis Abel, .
Norcross, Arthur Dickinson,
Page, Joel Bardwell, . . . .
Richmond, Samuel, Howard,
Russell, William Delano, .
Smead, Edwin, .
Southwick, Alonzo Lewis, .
Sparrow, Lewis Addison, . 
Strickland, George Porter,
Thompson, Edgar Eliab, .
Tucker, George Homer,
Ware, Willard Carroll,
Wheeler, William, .
Whitney, Frank Le Prelet,
Woolson, George Clark,

Class.
. . . Marion.
. . . Amherst.
. . . Springfield.
. . . Phillipston.

. Northampton.
. . . Fitchburg.
. . . Hadley.
. . . Barre.
. . . Fitchburg.
. . . Greenfield.
. . . Hadley.
. . . Lawrence.
. . . New Bedford.

. Easthampton.

. Salem.
. . . Danvers.

. Mon son.
. . . Conway.
. . . Taunton.
. . . Sunderland.
. . . Greenfield.

. Blackstone.
. . . Medway.
. . . Amesbury.
. . . Hopkinton.
. . . Spring Creek, Pa.
. . . Salem
. . . Concord.
. . . Boston.
. . . Hopkinton.



Junior dlstss.
Ames, William Campbell, .
Bell, Burleigh Cook, . . . . .
Blood, Alonzo Hutchinson,
Brett, William Franklin, . . . .
Clark, John Wesley, . . . . .
Cole, Daniel Pomeroy, . . . .
Cowles, Frank Colton, . . . .
Crocker, Loring, J r  , .
Cutter, John Clarence, . . . .
Dyer, Edward Norris, . . . .
Easterbrook, Isaac Henry,
Fisk, Edward Ransom, . . . .
Elagg, Charles Otis, . . . . .
Grover, Richard Baxter, . . . .
Harrington, Frank AVarner,
Holmes, Lemuel Le Baron,
Howe, Edward Gardner, . . . .
Kimball, Francis Elliot, . . . .
Lester, Frank Harris, . . . .
Livermore, Russell AVoolcott,
Lockey, John Morse, . . . . .
Mackie, George, . . . . .
Maynard, Samuel Taylor, . . . .
Morey, Hubert Ellis, . . . . .
Peabody, AAhlliam Russell, • . . .
Penhallow, Charles, Lowell,
Salisbury, Frank Battelle, . . . .
Shaw, Dwight Elliot, . . . .
Snow, George Henry, . . . .
Somers, Frederick Maxwell,
Thomas, George Hutchins,
Thompson, Samuel Clarence,
AVells, Henry, . . . . . .
AVhitney, William Channing,

Conway.
Winchester.
Winchester.
North Bridgewater. 
Hadley.
Springfield.
Amherst.
Barnstable.
Warren.
Shrewsbury.
Boston.
Amherst.
Westminster.
Amherst.
Amherst. 
Mattapoisett. 
Chicago, 111. 
Dudley:
Plainfield, Conn. 
Bozrahville, Conn. 
Leominster.
New Bedford. 
Northborough. 
Malden.
Boston.
Portsmouth, N. II. 
Sherborn.
Chicopee.
Leominster.
Greenfield.
Lebanon, Conn. 
Southborough. 
Stockbridge. 
Harvard.

Total, 34.



^opljomort Class.
Baker, Frederick William, . . .
Barrows, Fletclier Kneeland,
Carter, Herbert Mason, , .
Clark, William Jared, . . . .  
Cleland, AVilliam Francis, . . . .
Copp, Belton A lly n , ....................................
Flower, Archibald Dick, . . . .  
Frisbie, George Benedict, . . . .  
Furness, George Abbot, . . . .  
Garrett, William Edward, . . . .  
Healey, George Clifford, . . . .  
Jefts, Melvin Willard, . . . .  
Johns, Frederick Durfee, . . . .  
Lathrop, Joseph Dwight, . . . .  
Leland, Walter Sherman, . . . .  
Lyman, Asahel Hubert, . . . .  
Mills, George Westgate, . . . . .  
Mines, William Wales, . . . .  
Minor, John Bacon, . . . . .  
Penhallow, David Pearce, . . . .  
Renshaw, James Budden, . . . .  
Smith, Jasper B., . . . . .
Simpson, Henry Bell, . . . .  
Warner, Seth Smith, . . . . .  
Warriner, Alfred Allen, . . . .  
Webb, James Henr y, . . . . .  
Wellington, Charles, . . . . .

. Winchester.
. Brattleboro’, Vt.
. Winchester.
. Cincinnati, O.
. Natick.
. Groton, Conn.
. Ashfield.
. New York.
. Tarry town, N. Y.
. West Newton.
. Hampton Falls, N. H. 
. Ashland.
. St. Charles, Mo.
. Northampton.
. Sherborn.
. Huntington.
. Medford.
. Brooklyn, N. Y.
. New Britain, Conn.
. Portsmouth, N. H.
. Richmond.
. Newburyport.
. Hudson, N Y.
. Northampton.
. Warren.
. New Haven, Conn.
. Amherst.

Total, 27.



Jjroljmsm Class.
Alexander, Edward Pereival, . .
Barstow, William Hale, . . . .
Benedict, John Mitchell, . . . .
Briggs, Louis Willard, . . . .
Chandler, Edward Phelps, . . . .
Clark, William Avery, . . . .
Clark, Wallis Olwyn, . . . .
Curtis, Wolfred Fletcher, . . . .
Dickinson, Asa Williams, . . . .
Doubleday, Henry Mather,
Doubleday, William Horace,
Duncan, George Adams, . . . .
Fisk, Charles Abbott, . . . .
Gillett, Edward, . . . . .
Johns, Arthur Clifford, . .
Lyman, Henry, . . . . . .
Lyman, William, . . . . .
Millard, David Knox,
Mitchell, William H ,
Montague, Arthur Huntington, .
Moody, George Frederick,
Ould, Remus, .
Pearce, Walter Sloan, . . . .  
Rowland, Clarence Warner,
Shaw, Charles Jacob, . . . .  
Smith, Frank Stockbridge,
Smith, James Metcalf, . . . .  
Strain, William, . . . . .  
Towne, Frank Augustus, . . . .  
Zeller, Bruce Scott, . . . . .  
Zeller, Harrie McKeen, . . . .  
Zeller, William Melville, . . . .

Greenville, 111. 
Haverhill, N. II. 
Bethel, Conn. 
Plaquemine, La. 
Westborough. 
Springfield. 
Chelsea. 
Westminster. 
Amherst. 
Brooklyn, N. Y. 
Brooklyn, N. Y. 
Keene, N. H. 
Springfield. 
Southwick.
St Charles, Mo. 
Middlefield, Conn. 
Middlefield, Conn. 
Northampton. 
Chicago, 111. 
Granby. 
Springfield. 
Baltimore, Md. 
Frazer, Pa.
West Newton.
Boston.
Springfield.
Westfield.
Southwick.
Keene, N. H. 
Hagerstown, Md. 
Hagerstown, Md. 
Hagerstown, Md.



Select Class.
Adams, Frank Edgar, . . . .
Annable, Robert Whipple,
Ariail, Smith, . . . . . .
Avery, Frank Rhodes, .
Barber, Strong Hayden, . . . .
Bayley, J o n a t h a n , ....................................
Blankinship, Edwin Augustus, .
Bliss, Albert Nathaniel, . . . .  
Capen, Thomas Allyn, . . . .  
Colby, Daniel Thompson, . . . .  
Cooke, Charles Montague, . . . .  
Damon, Edward, . . . . .  
Eldred, Frederick Cornelius,
Hardy, Edward Eldridge, . . . .  
Post, Henry Watross, . . . .  
Sanderson, Charles Franklin,* .
Sanderson, Robert Wilson,
Smith, William Owen, . . . .  
Swazey, Walter West, . . . .  
Watkis, James Edwin, . . . .  
Wills, John Wheelright, . . . .  
Wood, Frank Warren, . . . .

Total, . . . . . .

$tesii)ent <®rab»ates.
Garrigues, Samuel S., Ph. D.,
Heyl, Jacob E., B.S., . . . . .

Ssummurg.
Seniors, . . . . . .
Juniors, . . . . . .
Sophomores, . . . . .
Freshmen, . . . . .
Select, . . . . . .
Resident Graduates, . . . .

Total, . . . . .

Hadley.
Portsmouth, N. H.
Stockbridge.
Westfield.
Windsor, Conn.
Northampton.
Marion.
Brattleboro’, Vt. 
Taunton.
Newbury port. 
Honolulu, Ilawai’n I. 
Honolulu, Ilawai’n I. 
Sandwich.
Boston.
Brattleboro’, Vt. 
Petersham.
Amherst.
Koloa, Hawaiian I. 
Springfield. 
Brooklyn, N. Y. 
Boston.
Grafton.

22.

East Saginaw, Mich. 
Philadelphia, Pa.

30
34
27
32222

147

* Deceased.







COURSE OF STUDY AND INSTRUCTION.

F r e s h m a n  Y e a r .
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 effects of the forces, Heat, Light, and Electricity. Lec
tures on the Laws of Health. Instruction in Elocution ; and in Penmanship, 
and Orthography, for such as are deficient in these branches. Military D rill; 
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 Ele
ments ; the principles of Chemical Philosophy; the most important Metals 
and their uses in the Arts. Instruction in Elocution; Vocal Music; and 
English Composition. Military D rill; Infantry Tactics; School of the Com
pany, and Manual of Arms.

Third Term.—Recitations in Algebra and Geometry; and French. Lec
tures 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 
D rill: Infantry Tactics; Schools of the Company and Battalion.

So ph o m o r e  Y e a r .
First Term.—Recitations in French, with written exercises ; Zoology; Ge

ometry and Conic Sections. Lectures on Agriculture; Mineral Fertilizers; 
Organic Fertilizers; Animal Manure, its origin, varieties, value, and treat
ment ; Waste of Fertilizers ; Absorbents of liquid Manures : Composts ; Ap
plication of Fertilizers. Lectures on Agricultural Chemistry; Instructions 
in the Laboratory in Practical Chemistry. Exercises in Declamation ; and 
French Translation. Military D rill: 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 ol Soils, Manures, Crops, 
Teams, Laborers, Live Stock, Implements, Fences, and Buildings. Lectures



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 Drawing. Lectures on Agriculture; 
Farm Management; Selection of Lands. Division into mowing, arable, pas
ture, and woodland; Roads; Fences ; Buildings; System to be adopted ; 
Plans for each year; Cultivation and use of the various crops; Sources of 
profit in General Farming; Special Farming. Lectures on the Diseases of 
Domestic Animals; General Pathology; Fevers and Inflammation and their 
consequences ; Glanders and Farcy ; Diseases of Respiratory and Circulatory 
Organs; Diseases of Digestive Organs; Urinary and Generative Organs ; 
Castration ; Parturition and rules for assisting parturient animals ; Diseases 
of Udder and Teats ; Affections of the Nervous System; of the E ye; of the 
Skin; the F oot; Method of Shoeing; Wounds; Ulcers; Sprains; Diseases 
of the Bones and Joints ; Dislocations and Fractures. Exercises in Reading; 
and Practice in Writing Sentences on the Blackboard. Military D rill: In
fantry Tactics; Skirmish and Battalion D rill; Guard Duty ; and Forms of 
Parade and Review.

J u n io r  Y e a r .

First Term.—Recitations in German ; Mechanics of Solids and Liquids; 
and Physical Geography. Lectures on Agriculture ; Market Gardening, in
cluding Small Fruits. Lectures on Useful and Injurious Insects. Instruc
tion in Practical Leveling, and Topographical Drawing. Exercises in Read
ing Shakespeare. Military D rill: Artillery Tactics ; School of the Piece.

Second Term.—Recitations in Mechanics of Air and Steam ; Sound; Light; 
H eat; Electricity; German ; and Structural Botany. Lectures on the Con
struction and Management of Plant-houses, and the Cultivation of Plants 
nnder 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 D rill: 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 D rill: Artillery 
Tactics ; School of the Section ; Infantry Tactics; Battalion Drill.

S e n io r  Y e a r .

First Term.—Recitations in Mental Science; Rhetoric; and Civil En
gineering for the Farm. Lectures on English Literature. Lectures on the 
Cultivation of Fruits and Flowers, and the art of producing new varie
ties. Instruction in Mechanical and Architectural Drawing; and in prepar
ing Working Plans and Specifications. Exercises in Original Declamation. 
Military Drill: Cavalry, Artillery, and Infantry Tactics; Duty as Drill Mas-



ters and Officers in Infantry and Artillery D rill; Theoretical Instruction in 
Cavalry Tactics, and the organization and uses of Cavalry.

Second Term.—Recitations in Moral Science; Political Science and Econ
omy ; and English Literature. Lectures on Rural Law, including the Rights 
and Obligations of Landholders. Lectures on Arboriculture ; the planting 
and care of Trees for the production of Fuel, Timber, Fruit, or for other pur
poses. Lectures on Military History; Military Law ; and Courts-martial. 
Exercises in Original Declamation. Military D rill: Cavalry Tactics ; Sabre 
Exercise.

Third Term.—Recitations in Landscape Gardening; Geology; and Gen
eral Reviews. Lectures on Agricultural Botany. Lectures on Architecture, 
with special reference to Rural Affairs. Lectures on Mineralogy, and Geol
ogy ; Meteorology; and Civil Polity. Exercises in Original Declamation. 
Military D rill: Target Practice ; Sword P lay ; and General Drill.

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

S e l e c t  Co u r s e .
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.

CALENDAR FOR 1871.

The second term of the collegiate year begins January 19, and continues 
till April 19.

The third term begins April 27, and continues till July 19.
The first term begins August 31, 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 18, and also on Thursday, 
August 31.

The annual Public Examinations, and the Prize Declamations take place 
Monday, July 17.

The Exercises of Class Day, and the Address before the Literary Societies, 
on Tuesday, July 18.

The Exercises of Graduation Day, with the conferring of Degrees by His 
Excellency Governor Claflin, and an Historical Address, by Hon. Marshall 
P. Wilder, on Wednesday, July 19.



ADMISSION.

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, are examined as above, and also in the 
studies gone over by the class to which they may desire admission.

No one can be admitted to the College until he is fifteen years of age, and 
every student is required to furnish a certificate of good character from his 
late pastor or teacher, and to give security for the prompt payment of term 
bills. Tuition and room-rent must he 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 18, and on Thursday, August 31 ; but can
didates may be examined and admitted at any other time in the year.

Further information may be obtained from President AV. S. Clark, Am
herst, Mass.

EXPENSES.

Tuition, ’ . . . ............................................. $18 00 per term.
Hoorn rent, . . . . . . . . .  5 00 “
Incidental expenses, . . . . . . .  1 00 “
Board, . . . . . . . . . .  3 50 per week.
W a s h i n g , ........................................................................  50 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 $300.00

REMARKS.

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 correctness and effect, and to translate French 
and German with facility. The scientific course is extensive and thorough, and 
as practical as possible. Every student has the opportunity of becoming a



good chemist, a skillful surveyor, and a civil engineer. At the same time, 
every science is taught with constant reference to its applications 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. Every topic is discussed thoroughly in the lecture- 
room, and again in the plant-house or the field, where every student is obliged 
to labor. The amount of required work, however, is limited to six hours per 
week, in order that it may not interfere with study. Students are allowed to 
do as much as they please, provided they maintain the necessary rank as schol
ars. All labor is paid at the rate of from 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 fifty to one hundred dollars 
per annum, besides performing other duties. So far as is consistent with cir
cumstances, students will be permitted to select such varieties of labor as they 
may for special reasons desire to engage in.

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

An expenditure of from ten to fifty dollars is necessary to provide furni
ture, which may be purchased at reasonable rates, either new or second-hand, 
and re-sold upon leaving, if desirable.

On Sunday, 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 village.

BOOKS, APPARATUS, AND SPECIMENS IN NATURAL HISTORY.

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 excel
lent works of reference in Chemistry, Botany, Surveying and Drawing. The 
larger part of the books have been presented to the Institution by private 
individuals.

The faculty and students of the College also have, access to the Library of 
Amherst College, which contains nearly thirty thousand volumes.



The State Cabinet of Specimens illustrating the Geology and Natural His
tory 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 Bo
tanic Museum is supplied with many interesting and useful specimens of woods, 
seeds, and fruit models.

About one thousand species and varieties of plants are cultivated in the 
Durfee Plant-House, which yields a perennial supply of enjoyment and infor
mation to the students of both colleges.

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

Lectures upon Physics must also be given to agricultural students at Am
herst College, until apparatus is provided for this indispensable department.

The Chemical, Engineering, and Military departments of the Agricultural 
College are well furnished.

/



G I F T S .

The following persons have shown their kind interest in the College during 
the year by donations, namely

Mrs. A. B. Howe, of Springfield, gift of $30 and a loan of $200 to indi
gent students.

Mr. Joseph Nee Sima, of Japan, collection of 100 varieties of Japanese 
seeds.

Messrs. B. P. Eaton & Co., of Boston, 3 volumes “ New England Farmer.”
Wm. Knowlton, Esq., of Upton, loan of $100 to indigent student.
Hon. E. H. Hyde, of Stafford, Conn-., 3 volumes Keports of Connecticut 

Board of Agriculture, 1866-67-68.
Kev. M. D. Sanders, missionary, a valuable work in the Tamil language, 

written on palmleaf, and a collection of seeds from Ceylon.
Hon. F. F. Holbrook, of Boston, agricultural implements.
Col. E. Stone, of'Dedham, $20 for books, a valuable photograph, a barrel 

of seed potatoes, and a collection of hardy roses.
Hon. Peter Harvey, of Boston, a photograph of an immense plow, made 

and used by Daniel Webster.
Hon. Kichard Goodman, of Lenox, $50 for indigent student, and barrel of 

seed potatoes.
Mr. Levi Janney, Jr., of Fairhaven, two Sicilian Nut Trees.
From the publishers, “ Boston Journal of Chemistry,” “ New England Farm

er,” “ New England Homestead,” “ Massachusetts Ploughman,” “ Bowdoin 
Scientific Review,” “ California Farmer,” “ Prairie Farmer,” Publications of 
the Essex Institute, “ Boston Cultivator,” “ Albany Cultivator and Country 
Gentleman,” “ Hearth and Home,” “ Rural World,” “ American Naturalist,” 
“ American Agriculturist,” “ Journal of Horticulture,” “ People’s Journal,” 
“ iEgis and Gazette,” “ Rural New Yorker,” “ Revolution,” “ American Bee
keeper’s Journal,” “ Yale Courant,” “ Educational Bulletin,” “ Amherst 
Student,” “ Amherst Record,” “ Advocate of Peace.”

Messrs. George Bruce’s Son & Co., of New York, a copy of Specimen Book 
of Printing.

John S. Keyes, Esq., of Concord, 12 volumes “ New England Farmer,” and 
2 of “ Horticulturist.”

Hon. Wm. B. Washburn, of Greenfield, 20 volumes Congressional Docu
ments, and 25 copies U. S. Reports on Agriculture, for students.

E. Lewis Sturtevant, Esq., of Framingham, a fine collection of minerals.
George B. Emerson, LL. D., of Boston, 50 volumes of Agricultural books, 

and 24 varieties of tree seeds from California.



Messrs. Mason & Hamlin, of Boston, $400 discount on the price of a Cabi
net Organ.

Prof. Louis Agassiz, of Cambridge, Bulletin Museum of Comparative
Zoology.

Hon. Horace Capron, of Washington, D. C., numerous packages of seeds, 
for trial, and copies of the Bi-monthly and Annual Reports of the Depart
ment of Agriculture.

James S. Grinnell, Esq., of Washington, D. C., a valuable box of Patent 
Office and other Reports.

Thomas Field, Esq., of Northfield, one Shorthorn heifer, “ Barre Belle.”
The Winchester Rifle Co., of New Haven, Conn., two repeating and 

breech-loading rifles.
S. J. Parker, M. D., of Ithaca, N. Y., a pair Madagascar rabbits, straw

berry plants and fossils.
Hon. C. L. Flint, of Boston, 100 copies Report of Massachusetts Board of 

Agriculture, for students.
Hon. Charles Sumner, of Boston, several packages seeds.

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

Berkshire, ................................................................................................$54 00
E s s e x , ................................................................................................... 100 00
Franklin, . . . .  . . . . . . . . 51 00
Hampden, ..........................................................................................  54 00
Hampshire, . . . . . . . . . . .  51 00
Hampshire, Franklin, and H a m p d e n ,..............................................  57 00
H in g h a m , ........................................................................................... 150 00
Housatonic, . . . . . . . . . . .  54 00
Mass. Society for Promotion of Agriculture,........................................... 216 00
Middlesex S o u th ,.................................................................................  54 00
N o r f o l k , .......................................................................................... 54 00
P ly m o u th , ..............................................................   108 00
Worcester . . . . . . . . . . .  54 00
Worcester North, . ............................................. ......... . . 54 00
Worcester South-East,.................................................................  . 51 00



CATALOGUE OE HERD-BOOK ANIMALS BELONGING 
TO THE COLLEGE.

S h o r t h o r n s .
Mountain Lad. (8673.) Autumn Rose.
Young Acacia. Barre Belle.
Yarico, 57th. Susan Snap,—calf.
Arabella, 10th. Emma, 3d,—calf.
Peach Bud. Kate Hunnibee,—c
Aurora, 4th. Two bull calves.
Fern.

A y r s h ir e .
Colfax. (127) Rosa.
Juno. Beauty.
Lulie.

D e v o n .
General Lyon. Devon Herd-Book, Winona, 2d, Vol. 2, No. 742.

Vol. 2, No. 232. Heifer calf.
Gem, 3d, Yol. 2, No. 502.

J e r s e y .
Enterprise.
Lucy.

Rosie.
Hattie.





SUMMARY OF METEOROLOGICAL OBSERVATIONS
For the Tear 1870.

T a k e s  a t  A m h e r s t , M a s s .,

By Professor E. S. SNELL, LL. D.

Latitude 42° 2 2 / 1 7 " . Longitude 72° W  W " .  Elevation above the sea level, 267 feet,



R E M A R K S .

The weather in Amherst has been remarkable for the exceeding dryness of 
the last eight months of the year, and the consequent extreme heat of the 
summer.

The average amount of rain per month since May 1, was only 2.771 inches, 
the rain-fall for that month having been only 1.723 inches.

The mean annual rain-fall for the past ten years was 46.200 inches, while 
for 1870 the amount of rain and snow, measured as water, was only 39.700 
inches.

The mean cloudiness of the ten years was .51 of the sky, while for 1870 the 
cloudiness was only .48.

The mean force of vapor for the ten years was .292 of an inch, and the 
humidity, 76; and for 1870 the former was .319, and the latter, 72.

The mean height of the barometer for the ten years was 29.712 inches; 
that for 1870 was 29.691 inches.

The mean temperature for the ten years was 46.87° Fahrenheit, while for 
1870 it was 49.17°. The average temperature of each of the three summer 
months was above 70°, while in 1869 there was no month in the year with so 
high an .average as 70°. The mean summer temperature of 1869 was 66.89°, 
while that of 1870 was 71.70°.

There was no frost for more than six months after April 1, and the mean 
temperature for the seven months after that date was 62.26°.

Indeed, we have no record of a season so warm as that of 1870, and it is a 
remarkable fact that the temperature did not fall to zero during the year. 
The winds have been unusual in respect to the amount and velocity from an 
easterly direction,—there having been two very severe and destructive gales 
from that quarter. In the month of June, one-half the wind was from the south
east. The winds of the ten years were distributed thus : From the north-west, 
46 per cent.; from the south-west, 18 ; from the south-east, 24 ; and from the 
the north-east, 12. For 1870 the distribution was as follows: From the 
north-west, 43 per cent.; from the south-west, 15; from the south-east, 27; 
and from the north-east, 15.

During a portion of January, 1870, there was no frost in the ground, and 
the soil was in a fair condition for plowing, and this was successfully under
taken by several farmers in the vicinity of the college.

The spring flowers appeared about one week earlier than in 1869, as 
follows:—



Symplocarpus fcetidus, (skunk’s cabbage), . . . . Jan. 15.
Populus balsamifera, (poplar), . . . . . . . April 7.
Taraxacum Dens-leonis, (dandelion), a 7.
Epigaea repens, (trailing arbutus), u 9.
Ulmus Americana, (elm), . . . . . u 11.
Anemone nemorosa, (wind flower), . u 24.
Sanguinaria Canadensis, (blood-root), u 24.
Fragaria Yirginiana, (strawberry), . May 4.
Pyrus Malus, ( a p p l e ) , ..................................... U 8.
Sassafras officinale, (sassafras), . . . . u 1G.
Carya alba, ( h i c k o r y ) , ..................................... . . . June 1 .

The hay crop was of excellent quality, but considerably lighter than it 
would have been, had more rain fallen in May and June. Early in July, 
pastures, except in low lands, began to fail, and the supply of fall feed was 
very limited. Oats and potatoes, especially the Early Rose and Bresee’s 
Prolific, yielded a fair crop.

Corn, broom-corn, and tobacco, which withstand the effects of drought 
better than other crops, were nearly or quite as good as usual in the valley of 
the Connecticut; and corn fodder was never better.

The long continued dry, hot weather was very favorable to the sweet 
potato, which has been planted by many persons in the State the past season 
with very satisfactory results in most cases. Those grown in Amherst were 
large and of fine quality. Fruit of all kinds was ripened in great abundance, 
and was less affected by the drought, as to size, than might have been expected. 
Apples were very plenty, and grapes of all the hardy varieties were perfectly 
matured during the warm autumn.



SUMMARY OF METEOROLOGICAL OBSERVATIONS FOR 1810.
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January, 54.3 5.0 30.78 5.872 13.0 6.0 40 20 21 19 30.380 28.820 29.786 .345 041 .160 100 40 75
February, . 55.0 6.2 25.34 5.247 14.0 5.4 64 8 15 13 30.267 28.922 29 582 .419 .037 .107 100 45 73
March, 50.5 6.5 30.88 2.709 19.0 5.6 55 - 29 16 30.234 28.991 29.627 .267 .051 .124 100 33 71

April, . 78.0 35.0 48.26 3.701 0.5 5.6 26 13 25 36 30 153 29.368 29.688 .522 .094 .222 98 23 67

May, . 82.4 42.8 58.27 1.723 - 5.3 32 9 35 24 30.028 29.167 29.658 .610 .111 .324 98 18 68

June, . 93.0 53.5 70.45 2.728 - 5.6 25 15 50 10 29.888 29.316 29.676 .877 .275 .595 99 38 79

July, . 91 2 54.5 73.55 2 526 - 4.3 30 26 41 3 29.839 29.389 29.687 .872 .337 .597 97 34 74

August, 91.3 47.0 71.11 2.828 - 4.0 34 31 ' 25 10 30.073 29.426 29.692 .&35 .237 .527 96 33 70

September,. 85.5 40.0 62.32 1.752 - 3.6 42 12 25 21 30.165 29.330 29.823 .689 .191 .390 97 29 71
October, 71.5 26.0 52.02 4.494 - 4.5 46 22 20 12 30 286 29.056 29.753 .587 .108 .289 98 33 71
Novepiber, . 61.0 24.7 39.10 3.278 - 4.3 05 8 20 7 30.132 29.195 29.632 .435 .058 .171 100 18 68
December, . 47.0 1.0 28.00 1.840 3.0 3.0 56 18 14 12 # # * * * * * • •

T ear, 93.0 1.0 49.17 39.700 4.95 4.8 43 15 27 15 30.380 28.820 29.691 .877 .037 .319 100 18 72

* No observations in December.
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F I N A N C I A L  S T A T E M E N T ,
J a n u a r y  1st, 1871.

R e a l  E s t a t e .
College Farm and Q u a r r y , .............................................................$37,500 00
South College,................................................................................. • 36,000 00
North College...................................................................................  36,000 00
College H a l l , .................................................................................. 30,000 00
South Boarding-House,................................................................... 8,000 00
North Boarding-House, .     8,000 00
Durfee P l a n t - H o u s e , ................................................................ 12,000 00
Botanic Museum, . . . . . . . . .  5,000 00
South Barn, . . . . . . . . . .  10,000 00
Farm House, . . . . . . . . . .  4,000 00
Four Dwellings and Barns, purchased with the estate, . . 10,000 00

Total Real Estate, . . . . . .  $196,500 00

FARM STATEMENT.

"Value of Live Stock, . . . . . . . .  $7,809 00
of Vehicles and Implements, . . . . .  2,479 00
of Produce on h a n d , .......................................................4,714 00

$15,002 00

Total credits of Farm, including property inventoried, Jan. 1,
1871, credit for labor performed in grading, &c., and receipts
from sales of produce and live stock, . . . . .  $19,873 19

Total debits of Farm, including property inventoried, Jan. 1,
1870, and all expenditures for live stock, labor, implements,
repairs, seed, fertilizers, &c , . . . . . .  $21,409 69



FUND FOR MAINTENANCE OF COLLEGE, 

In Ch a r g e  o f  t h e  St a t e  T r e a s u r e r .

The total amount received from the sale of the 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 investments of the fund, made by the State Treasurer, are as follows:
United States bonds, 5-20’s, interest 6 per cent, gold, 

“ “ “ 10-40’s, “ 5 u u
Massachusetts bonds, 5 per cent, gold,

“ “ 6 per cent, currency,
City of Salem bonds, 6 “ “ . .
City of Lynn bonds, 6 “ “ .
Town of Milford bonds, 6 “ “ .

Par value of bonds,......................................................
Town of Plymouth note, . . . . . .

Total Fund, . . . . .

. $50,500 00
30.000 00

. 24,000 00
3,000 00

55.000 00
25.000 00 
14,200 00

. $201,700 00 
6,724 65

. $208,424 65

Annual Income of Fund at 6 per cent., $12,505 48

Two-thirds of this is paid to the treasurer of the College, and one-third 
to the treasurer of the Institute of Technology.

Income of College from F u n d ,......................................................$8,336 99
By the conditions of the gift, none of the income of the fund 

derived from the sale of land scrip can be used for the erec
tion or repair of buildings.

The Hills Fund of $10,000 for the maintenance of the Botanic 
Garden is in charge of the College treasurer, and at present 
yields an income o f ...............................................................  500 00

Total Income from F u n d s , ....................................$8,836 99

To this sum should be_ added the receipts of tuition and room-rent, amount
ing to $72 per annum for each scholar, and the receipts from the sale of the 
products of the farm and garden.



D r . M a s s a c h u s e t t s  A g r ic u l t u r a l  C o l l e g e  in account with N a t iia n  D u r f e e , Treasurer. .  C r .

1810.
Jan. 1, To balance, . $7,485 90

“ i, Income from Hills’ Fund, . 500 00
Mar. 16, Cash from State Treasurer, 1,725 33
June 29, Cash from State Treasurer, 3,114 49
July 14, Cash—State appropriation, 

Cash—students’ term bills,
25,000 00

e* Dec. 31, 13,204 56
“ 31, Cash—farm account, 3,004 78
“ 81, Cash—personal and contingent ac-

counts, 281 78

$54,310 84

1810.
By contingent f u n d , .................................... $6,102 51

salary account for quarter ending Dec. 31, 1869, 3,112 50
salary account for four quarters ending Dec. 31, 

1 8 7 0 , ............................................. 12,877 42
farm account, . . . . 6,110 77
indebtedness of 1869 paid,.................................... 10,910 66
students’ board a c c o u n t , .................................... 4,746 61
term bill account, . . . . 4,171 36
extra instruction account, . . . . 1,893 25
interest account, 1,138 31
building fund account, 89 63
personal accounts, . . . . . .
laboratory and botanical accounts,

708 10
191 81

Balance, . . . . . . . 2,251 91

$54,316 84

Respectfully submitted.
NATHAN DURFEE, Treasurer.

I have examined the Treasurer’s accounts, and find them correctly stated and accompanied by the proper vouchers.
H e n r y  C o l t , Auditor.
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R E P O R T

ON T H E

PR O D U C T IO N  OF B E E T  SUGAR

AGRICULTURAL ENTERPRISE IN  MASSACHUSETTS.

B y  P r o f . CHARLES A. GOESSMANN.



R E P O  R T .

Among the various saccharine substances, which chemistry 
at present recognizes, are three of particular interest to the 
agriculturist, namely, milk sugar, grape sugar, and cane sugar. 
Milk sugar, which causes the sweetness of milk, is exclusively 
confined to this peculiar animal secretion, and constitutes in 
that of different animals from 3 to 9 per cent. Its application 
in an isolated form is quite limited, and its manufacture carried 
on mainly by the mountaineers of the Swiss Alps.

Grape sugar or glucose, which gives sweetness to the grape, 
is the most widely distributed of all saccharine substances. 
Most of our cultivated fruits derive from it, at least in part, 
their sweet taste.

It is the only one among the sugars previously enumerated, 
which we are able to produce by artificial means; its commer
cial importance, on account of its use for the production of 
alcohol and alcoholic liquors, as wine, beer, etc., and of sirups, 
is daily increasing. As our cheaper grains furnish the material, 
starch, from which grape sugar is mainly manufactured, its 
increasing production sensibly affects our home consumption 
of corn.

Cane sugar, which receives its name from its principal source, 
the sugar cane, is the kind which we commonly employ for 
household purposes, and is consumed in enormous quantities ; 
while the number of plants which furnish it is quite limited. 
The sugar-cane, a few species of palm, the sugar-maple, the 
sorghum cane and the sugar-beet, are the plants which are 
turned to account for its manufacture. M. D. Dureau,in a re
port on the World’s Exhibition of 1867, mentions that of the 
whole amount of sugar which has recently entered the various 
markets, 66.47 per cent is produced from the sugar-cane, 27.87 
per cent from the sugar-beet, 4.29 per cent from the palms, 
and 1.24 per cent from the sugar-maple. The same authority



states that the whole amount of sugar sold in 1867 in the principal 
markets was 5,140 million pounds, besides eighteen million gal
lons of sorghum molasses.* The consumption of sugar is steadily 
increasing among civilized nations ; in France it has more than 
doubled within the last thirty years ; in England it has doubled 
within the last fifteen years, whilst in Germany, its consump
tion has increased threefold within the same period of time. 
Numerical statements like those of Dureau, respecting the total 
production, are therefore not surprising; in fact, if we should 
allow to the whole population of Europe the same liberal supply 
of sugar, required by the citizens of the United States (80 
pounds per head), the total amount stated would scarcely 
suffice to meet one-half the demand. More than nine hundred 
million pounds of various grades of sugar, besides from fifty to 
sixty million gallons of sirup and molasses from sugar-cane and 
sorghum have been annually consumed of late, representing 
a value of nearly one hundred million dollars, of which about 
seven-tenths are first cost, and three-tenths government taxation.

H o m e  R e s o u r c e s .

The sugar produced in the United States is far less than the 
amount consumed, leaving a heavy balance for importation. 
The production of sugar-cane in Louisiana and Texas, it appears 
from reports of Champonnois and others, never exceeded four 
hundred and fifty thousand hogsheads, besides twenty thousand 
gallons of molasses; the maple-sugar production may have 
reached in favorable years from twenty to twenty five million 
pounds ; the sorghum plant has thus far yielded, with but a 
few exceptions, only molasses,! whilst the cultivation of the 
sugar-beet for the manufacture of sugar, has just begun to 
attract attention as worthy a more thorough trial in various parts 
of the country.]: In presenting the above figures concerning 
our home production, I have chosen as far as the sugar-cane 
cultivation is concerned, the results of 1861, the most lavora- 
ble year on record. Glancing over the early history of the

* The home consumption, particularly in the East Indies, is apparently not estimated, 
for the home consumption of cane-sugar obtained from palms, is set down as 90,000 tons. 
(See Hunt’s Commercial Review, Vol. 39, Nov., 1858, No. 5.)

t  Mr. B. Moore, of Bloomington, 111., and others, have produced a large quantity of
crystallized sorghum-cane sugar. .

\ The first attempt to produce beet-sugar within the United States, is credited to 
David Lee Child, of Northampton, Mass., who made about 1,300 lbs. of sugar in 1838.



sugar-cane in Louisiana, we find that the large production of 
sugar, conceded to her above, proves to be based on an excep
tionally large crop, and gives by no means a correct idea of 
her past contribution to our home product. The sugar cane 
was first introduced into Louisiana in 1751; M. Dubreuil 
established the first plantation in 1758 ; from 1828 to 1843, its 
average produce per year has been about 82,000 hogsheads 
(90,000,000 pounds) of sugar, besides five to six million gal
lons of molasses; from 1814 to 1857, its annual produce 
averages two hundred and forty-one thousand and eight hun
dred hogsheads (each 1,100 lbs.), or 265 million pounds of 
sugar, with about sixteen million gallons of molasses; in 1854, 
there were one thousand four hundred and eighty-ohe planta
tions under cultivation, whilst in 1857, but one thousand two 
hundred and ninety-nine plantations are reported. The last re
port (1869) of the National Agricultural Department at Wash
ington, D. C., states on the authority of M. Bouchereau, that 
one acre yielded during the past year 1,350 pounds of sugar, 
worth ten cents per pound, besides seventy gallons of molasses, 
worth sixty cents per gallon ; and that improved lands fit for 
sugar-cane cultivation might be bought for from $25 to $40 
per acre.

While the sugar-planters of Louisiana, a few years before the 
late war, thus apparently struggled to hold their slowly gained 
ground, we cannot help being struck by the prominent position 
which the sugar-cane cultivation acquired during the same 
period of time in the neighboring island of Cuba, which fur
nished for exportation from eleven to twelve hundred millions 
of pounds, about one-third of all the sugar that enters the 
markets of the United States and Europe. Unfavorable legis
lation with us is frequently cited as a cause of the results in 
Louisiana. Unsettled conditions regarding leading principles 
of political economy, no doubt, act most seriously on industrial 
enterprises, which require time for their healthy development; 
how much such influence may have interfered here, I do not 
propose to discuss, but shall confine myself to the exposition of 
a cause which has much to do with the past results of the 
Louisiana sugar-cane cultivation. A close examination of the 
statistics of the annual production of sugar in Louisiana, for 
over forty years past, leaves scarcely a doubt about the fact,



that unfavorable climatic influences—as early frosts, and the 
consequent serious limitation of the harvesting season, must 
have interfered with the most profitable cultivation of the crop.

The fluctuations in the annual produce of sugar during suc
cessive years are so large and of so frequent occurrence, that 
any other assumption can scarcely account for it. Thus 
we have—

In 1834, . . 100,000 hogsheads. In 1846, . . 140,000 hogsheads.
1835, . . 30,000 “ 1851, . . 236,000
1838, . . 70,000 1853, . . 439,976
1839, . . 115,000 1856, . . 73,976 “
1843, . . . 100,000 1860, . . 228,758
1844, . . 200,000 1861, . . 459,410 “

To rely on the production of one crop exclusively without
abundance of ready capital is hazardous, even in exceptional
cases, where the special character of the soil and of the climate, 
or the peculiar condition of the markets, seem to secure a 
monopoly, for these conditions are at the present time in tlie- 
majority of cases but temporary. Wherever large gains are to 
be secured, competition will sooner or later enter the field. The 
cane-sugar industry of Louisiana, judging from past experience, 
cannot stand in unrestricted competition with that of the islands 
of the West Indies; but a judicious rotation of crops, and the 
introduction of other sound principles of modern farming, may 
produce better results in the future.*

Our production of maple-sugar is of little consequence as far 
as available quantity is concerned, and still less reliable in regard 
to its annual yield; since an early spring with warm nights 
may reduce it to a mere trifle. An increase of maple-sugar 
production is scarcely to be expected, and its chances are daily 
diminishing. Many of our barren, rocky hillsides might furnish 
suitable grounds for maple-groves, yet before broad-leafed trees 
will flourish, it is probably necessary that the exhausted ele-

*The production of sugar from one acre of sugar-cane differs widely, and may be 
greatly increased, by the adoption of rational modes of cultivation. Upon Reunion 
J 056 lbs. sugar are stated to be the annual results per acre, while upon Java, 4,045 lbs. 
are raised upon the same area. The great success upon Java is ascribed to the adherence 
to a judicious system of rotation, but one-fifth of the lands under cultivation being planted 
at one time with sugar-cane, the cane changing its place every two years, and the weeds 
upon the land being frequently burned, to destroy parasites, etc.



raonts of fertility be restored by the growth of one or more 
generations of pines.

Our production of the sorghum plant, although spreading 
steadily in some portions of the country, has not yet received 
that attention in those localities, which, on account of a warm 
and long season, are particularly qualified to reap the full bene
fit of its cultivation. In a paper presented to the New York 
State Agricultural Society at their annual meeting in 1861, and 
printed in their annual report of that year, I stated the results 
of a chemical investigation carried out by me in 1857, concern
ing the fitness of the sorghum cane for the manufacture of 
sugar and of superior sirups. These statements have been 
confirmed, as far as its yield of a good quality of sirup is con
cerned ; but the manufacture of sugar has not been tried to 
any extent, although there is no substantial reason why within 
some of the Southern States with their favorable climate, a 
part of its sugar might not be advantageously secured in crys
tals. A proper defecation of the sorghum juice before its con
centration would doubtless accomplish that result. In making 
these statements here, I do not intend to assert that most of our 
Northern, and particularly our North-western States can profit
ably engage in the production of sorghum sugar. Localities 
liable to early frost and short seasons had better confine them
selves, if at all engaged in sorghum cultivation, to the manufacture 
of sirups, for unripe cane is entirely unfit for the manufacture of 
crystallized sugar. The Middle and some of the Southern 
States have apparently not sufficiently appreciated the value of 
this crop. Associations between neighboring farmers for the 
purpose of supporting one cane-mill in common, no doubt, 
would reap handsome profits. Quick working of the ripe cane 
is essential to success, for there is no practical way as yet pro
posed, by which the sorghum cane may be preserved unchanged 
after it has attained its ripeness.

In view of these present conditions and future prospects of 
existing home resources of one of our most important articles 
for daily comfort, we must regard it as peculiarly proper that 
public attention is turning more and more seriously toward the 
question, whether with intelligent management the production 
of beet sugar as an industrial enterprise can be profitably un
dertaken in Massachusetts, as it has been in many countries of



Europe. Having witnessed personally the working of the 
sugar cane upon the island of Cuba, and in Louisiana, and 
being also somewhat acquainted with the beet-sugar industry 
of Europe, and the treatment of sugar solutions for refining 
purposes, I do not -hesitate to state, that the sugar-beet as a 
mere sugar producing plant is inferior to sugar-cane.; in fact, 
if it were possible to cultivate advantageously the best sugar- 
beet alongside of the sugar-cane, bestowing at the same time 
equal care on the cultivation of both plants, and on the treat
ment of their juices, they could be scarcely considered rivals. 
Yet, to-day, the beet-sugar manufacture is looked upon in 
Europe by agriculturists and by sugar manufacturers as a de
cided success.* England, even with her great facilities for 
importation, and her favorable commercial relations with cane- 
sugar producing countries, is hastening of late to add the 
beet-sugar manufacture to its home industry. English agricul
turists have had for years occasion to notice the highly prosper
ous condition of the farms in beet-sugar producing districts of 
Germany, France, and elsewhere ; while English capitalists 
begin to believe in the sound foundation of the new business, 
when they notice the steady increase of beet-sugar importation 
into England, amounting In the year 1807 to a value of £1,600- 
000.

However different the views of the friends of the beet-sugar 
interest may have been at various times regarding its financial 
success as a mere industrial enterprise for a cheaper home 
manufacture of sugar, they all agree at the present day on one 
point, namely, that in connection with agriculture it has proved 
to be one of the most important, and at the same time, most 
successful attempts to stimulate the introduction of sound prin
ciples into agricultural pursuits, to develop, consequently, 
agriculture, and to promote a healthy feeling of a common 
interest between agriculture and manufactures, between capi

* The beet-sugar manufacture in Europe amounted in 1859 to 812,113,000 pounds ; in 
1869 to l,256,4(j2,300 pounds, of which was produced—

By F r a n c e , ...................................................................................... 32 percent.
German Confederation,............................................................ 28.5 per cent.
A u s tr ia , ...................................................................................... 118 Percent.
R u s s i a , ...................................................................................... ...  per cent.
Belgium..............................................................................................5.92 per cent.
P o la n d , ...........................................................................................   81 per cent.
Holland.............................................................................................. ° '89 Per cent-



tal and labor. Improved farm management and unusual 
progress in the modes of separating the sugar at a lower 
cost went hand in hand. European agriculturists have 
accomplished this thrifty union of mutual industrial and ag
ricultural interests, only by devoting themselves with almost 
unrivaled perseverance to the task of producing a sugar-beet 
which contains the largest possible amount of sugar in the most 
favorable condition for extraction. The solution of the prob
lem, whether beet-sugar manufacture can succeed with us, as a 
paying enterprise, will prove to depend here, as has been the 
case in Europe, on the interest which intelligent agriculturists 
and agricultural chemists will take in raising a suitable sugar- 
beet ; for the quality of the root controls to a large degree the 
financial success of the industrial enterprise. A mere high per
centage of sugar in the beet-root is not the sole requirement, 
although a most important one, but the production of a beet 
which Contains the largest possible amount of sugar with the 
smallest possible percentage of foreign substances, whether 
saline, nitrogenous, or indifferent, noil-nitrogenous organic 
compounds, for practice has established beyond doubt, that for 
every percentage of foreign admixture, about one and a half 
per cent of sugar in the juice will be rendered uncrystallizable, 
and thus converted into a less valuable molasses. It is of the 
utmost importance that the difficulties to be encountered be 
well understood, for a temporary check caused by want of 
proper precaution in producing a suitable beet, or providing the 
necessary apparatus, or oversight in the general management, 
would be deplorable, considering the benefits to be gained for 
agricultural development alone, in case the experiment should 
succeed. It is then to our intelligent farmers these few pages 
are addressed, for the purpose of aiding in the dissemination of 
facts, which have been instrumental in the development of the 
sugar-beet cultivation and the beet-sugar manufacture. In
fluenced by such views, I proposed a year ago to enter upon 
experiments concerning sugar-beet cultivation upon the college 
farm, and procured a variety of seeds from successful sugar- 
beet cultivators in Germany, believing that much was gained 
by having the best to begin with. The first year’s crop has 
been gathered, and the percentage of sugar of each of the 
thirteen kinds ascertained. Beyond that point no experiments



have been made ; for as it was too late to control a proper 
manuring of the land used, I left the determination of foreign 
admixtures, which, in quality and quantity are decidedly in
fluenced by the kind of manure applied, to another season, 
when the soil can be properly prepared and planted with care
fully selected seeds. The results of the past season, being for 
the reason just referred to of a mere introductory character, 
will follow as an Appendix to these pages.

T he Cultivation of Sugar-Beets.
The rules, by which beets are successfully raised for feeding 

purposes, do not apply to a successful production of the beet 
for sugar. In the first case, quantity is the main aim ; in the 
second, besides quantity, a good quality is essential. A good 
sugar-beet is expected to contain not less than twelve per cent 
of sugar, a small percentage of saline substances, and the least 
possible amount of nitrogenous and non-nitrogenous constitu
ents. The more nitrogenous compounds are present, the less 
sugar will be noticed; for they exert a controlling influence 
on the formation of sugar in the growing beet-root. The saline 
substances, on the other hand, do not affect injuriously the for
mation of sugar ; yet, they place it under very disadvantageous 
conditions, as far as its final separation in a crystallized state is 
concerned ; they favor the production of molasses and thus 
increase the manufacturing expenses. The history of the beet- 
sugar industry of later years is not without many illustrations 
of these damaging influences. Some late experiments in this 
country, no doubt, owe their failure, in part at least, to the 
fact, that virgin soil, rich in vegetable mould and saline con
stituents, has been used for the cultivation of the sugar-beet. 
Judging from analogy, we cannot but consider the reported 
gigantic roots and unusually large crops per acre as unfavorable 
features of some recent attempts in beet-sugar manufacture. 
The common mangel is no substitute for the sugar-beet in the 
production of sugar, while the latter is highly valued for feed
ing purposes and becoming daily more popular.

Among the various kinds of sugar-beets at piesent cultivated 
in Germany, the Silesian white sugar-beet (Achard’s beet) is 
almost exclusively employed. I wo of its sub-varieties, the 
pear-shaped white Silesian beet, with somewhat drooping leaves,



(which is a cross-breed from the wedge-shaped Silesian white 
sugar beet and the Magdeburg chicory beet), and the Quedlin- 
burg variety, with pinkish colored skin and red lines in the 
centre leaves, are particularly valued. The latter requires the 
richest soil. The French Vilmorin sugar-beets, on account of 
their superior saccharine property are also frequently raised ; yet 
as they are more liable to degenerate in the pits during the 
winter season, they are only cultivated to a limited extent, and 
are worked before frost during the latter part of September and 
October. The sugar-beet in its present state, a child of cultiva
tion, is a variety of an unsightly biennial plant, beta maritima, 
which grows wild along the coast of the Mediterranean, in south
western Europe. A comparison of the following analyses of 
the ash constituents of the wild and the cultivated plant gives 
some idea to what extent a systematic cultivation for partic
ular objects, aided by climate and soil, may affect the normal 
mineral constituents of a plant. The wild beet-root may be 
called a soda plant, while the cultivated sugar-beet is decidedly 
a potassa-plant.

Wild Beet-root. (W at.)
Potassa, . . . . . . . .  30.1
Soda,......................................................................... 34.2
Li me, . . . . . . . . .  3.1
Magnesia, . . . . . . . .  3.2
Chlorine, . . . . . . . .  18.5
Sulphuric acid, . . . . . . .  3.8
Phosphoric aci d, . . . . . . .  3.5
Silicic a c i d , ....................................................... 3.6

• -----------100.00

Cultivated Sugar beet.
Potassa,
Soda,.
Lim e,. 
Magnesia, . 
Chlorine, 
Sulphuric acid, 
Phosphoric acid, 
Silicic acid,

(B oussingault.)
. 48.9 
. 7.6
. 8.8 

. . .  . 5 5
. 6.5
. 2.0
. 7.6
. 13.1

------100.00



It is well known, that, as a general rule, the various mineral 
constituents of a plant are indispensable to its growth, so that, 
if any one is wanting, the rest are thereby rendered incapable 
of supporting it. Oar whole system of manuring, and even of 
rotation, rests upon this premise, and practical experience man
ifestly confirms it.

The composition of the ash constituents of the highly cul
tivated sugar-beet, compared with that of the wild beet, furnishes 
us with a striking instance as to what extent elements of a 
similar chemical character, for instance, potassa and soda, 
may be substituted for each other. We may also notice, how
ever gradually such substitution may have been accomplished, 
that it inevitably affects the normal physiological processes going 
on in those plants which are subjected to such treatment. 
Whatever favors abnormal growth in plants surely aids in 
hastening on their premature unfitness for propagation, and 
their final extinction. A comparative study of our garden 
plants regarding their ash and other constituents, in their wild 
and cultivated state, would furnish us most likely with numer
ous instances of differences similar to those noticed in the case 
of the sugar-beet, and investigations of that kind could not but 
point out to us very important facts concerning the most advan
tageous selection of special manures for the production of a 
desired abnormal growth of our cultivated plants. Louis Vil- 
morin, the celebrated French gardener and seedsman, states 
that he raised, by proper selection, sugar-beets which contained 
in their juice not less than 21 per cent, of sugar, thus surpass
ing in sweetness the juice of the sugar-cane.

Selection op V arieties op Beet.
The successful cultivation of the sugar-beet begins with the 

selection of seed beets. Vilmorin’s views on this subject are 
considered of great weight; a detailed exposition of his rules 
may be found in the Journal d’Agriculture Pratique, No. 5, 
1858. He advises the selection of healthy, well-shaped beet-roots 
of from 1!,- to 2 pounds weight, those, which with a large yield, 
show the most rings of leaf marks are preferred,—the specific 
gravity of their juice ought not to be less than 1.05 , those 
which contain a juice of from 1.06 to 1.07 specific gravity are 
of superior character; seed-beets ought not to be taken from a



soil which for the first time is turned into use for the produc
tion of sugar-beets, and the seed-beet fields ought to be kept 
separated from the general sugar-beet fields.*

S o il  f o r  S u g a r -B e e t  C u l t iv a t io n .

The best soil for the cultivation of sugar-beets is a mellow, 
deep, sandy loam with a free and permeable subsoil,—a soil 
named by German agriculturists a rich, first-class barley soil. 
A sandy loam, if deep and rich in well decomposed organic 
matter, is preferable to a clayish soil, for the latter becomes too 
compact and hard in a dry season, particularly after heavy rain 
showers, and thus frequently interferes with the growth of the 
fleshy roots; and in wet seasons it produces a watery beet of in
ferior saccharine properties. In case the subsoil is not perfectly 
free, under-drainage becomes indispensable. A stony soil, or 
a thin surface soil, with gravelly subsoil, or a deep virgin soil 
with large quantities of half-decayed vegetable matter, are very 
objectionable ; and stagnant waters cause the premature decay 
of the roots at their lower termination.

Favorable physical properties of the soil are of the first im
portance, for fitness of the soil, as far as a necessary amount of 
plant food is concerned, may be secured by a carefully selected 
system of rotation, supported by a proper selection of special 
manures. Inferior kinds of soil, may, to a certain degree in 
some exceptional cases, answer for beet-sugar cultivation, yet 
they ought not to be solely relied upon as a safe basis for beet- 
sugar manufacture. A moderately warm and moist climate 
seems to be best adapted to this crop ; the northern sections of 
Germany and France being considered more successful than the 
southern parts of those countries. This observation may find 
its confirmation in the United States. Whether a change from 
Wisconsin to California merely on account of a warm climate 
would be a judicious move, future experience may teach,—but 
past experience does not point in that direction. The sugar- 
beets raised in southern portions of Europe have been found to 
contain more saline constituents than those raised in northern 
sections, a circumstance which must counteract their superior 
richness on sugar. A careful change to deep plowing is for

• * The amount of beet seed raised per acre, varies from 12,500 to 25,000 pounds.



obvious reasons highly recommended, provided the subsoil 
proves of a fit quality. In no case is the soil to be plowed to a 
less depth than eight inches; from ten to sixteen inches and 
deeper being desirable. Wherever deep plowing is undertaken 
for the first time, it is done during the fall, and the lands are 
immediately afterwards well manured. The rules for preparing 
the soil may be summed up as follows: Manure in the fall and 
plow the manure in deep ; use only well rotted .compost, if you 
are obliged to manure in the spring ; begin the work in autumn 
at any rate, and turn the soil two or three times; do not work 
the soil when w et; pulverize it with the best implements, and as 
soon as possible ; let not much time be lost between the last 
mechanical operation and the seeding.

Stable manure is the basis of the whole system of manuring ; 
commercial or artificial manures are only relied on as an aid. 
For this reason sugar-beets are usually raised as second crop, 
giving a chance for a thorough disintegration of the stable man
ure ; the effect of the latter is supported in the second year 
previous to the planting of the sugar-beet, by a special com
mercial manure. The condition and the composition of the 
soil, quite naturally, control the whole system of manuring. As 
the soil in both respects will differ more or less, practical experi
ence does not point out any one manure, which will answer 
under all circumstances ; yet sufficient is known to assert what 
kind of manure has a good effect, and what has a bad effect on 
the sugar-beet, as far as the percentage of sugar and its final 
successful separation are concerned. The production of sugar 
being the main object, and on account of its high price affect
ing most decidedly the balance sheet, it is but natural that the 
agriculturist has now and then to compromise in the interest of 
the sugar manufacturer. Large crops of watery sugar-beets are 
not economical, where, as for instance in Germany, the beet-root 
is taxed ; in France, where the sugar resulting from the sugar- 
beet is taxed, spring manuring is more freely resorted to.

Plants differ less in regard to the various kinds of food they 
need, than in regard to the quantities of each kind. Stable 
manure and plant ash are for this reason the only universal 
manures we recognize ; the former is preferable to the latter, on 
account of its decided effect on the physical condition of the 
soil. The beet partakes largely of atmospheric food, and as the



proper physical condition of the soil increases its disposition to 
absorb atmospheric plant food, we find that stable manure, and 
green crops turned under, are the best fertilizers ; the only 
precaution recommended consisting in the advice to apply them 
in time to have them disintegrated before the beets are planted. 
The successful sugar-beet cultivator adheres to the rule to sell 
nothing without replacing it in some form or other, except what 
he has drawn from the atmosphere, the sugar,—considering 
almost everything else part of his real estate, which he cannot 
dispose of without injuring its value. Whatever he sells, be
sides sugar, is merely a matter of exchange; the mineral con
stituents, and to a certain extent the nitrogen, which the articles 
sold contain, whether in the form of milk, grain, or live stock, 
produced upon his farm, he brings carefully back, either by buy
ing fertilizers, or better, by buying hay to manufacture the 
manure on his grounds.

We find no definite relation between the organic portion of 
plants and their mineral constituents; yet we know that an 
abundant supply of both nitrogenous and mineral substances 
controls the amount of oxygen, hydrogen, and carbon, absorbed 
for the formation of the organic constituents of plants, and that 
the available amount of these substances thus manifestly decides 
their final annual growth. It is thought best for this reason 
to calculate the amount of manure required for the production 
of a satisfactory crop from the quantity of nitrogen and mineral 
constituents, which a full crop contains. The form in which we 
apply the manures usually varies widely. They are rarely of a 
homogeneous nature, and require, therefore, more or less time 
for disintegration and final absorption; larger quantities of 
manure are consequently applied in starting a crop than it actu
ally requires. It may be of interest to some to notice a few of 
those figures, which are commonly used as bases for the calcu
lations of the time required to reap the full benefit of various 
kinds of manure.



1 year. 2  years. 3  years. 4  years.

Stable manure, 50 per cent. 25 per cent. 15 per cent. 10 per cent.

Flour of bone, 30 “ 30 “ 25 “ 15 “

Oil cake, 50 “ C
O o to o 15 “

Peruvian guano, . GO “ C
O o 10 “ 15 “

Pulverized commercial manures, as a general rule, are ex
pected to work quickly, as slow action would seriously enhance 
their cost, adding interest of outlay to the capital; and most of 
them are designed to supply only special wants, and aid thereby 
in the production of large special crops. They therefore, if not 
proportionately supported by stable manure, green manuring, 
and a judicious rotation of crops, hasten on the exhaustion of 
the soil or general mineral plant-food. In some cases, as with 
guano, their effect depends, in an undesirable degree on the 
weather, whether dry or wet. Special manures occupy for 
these reasons a subordinate position. Potassa and phosphoric 
acid are, strictly speaking, the only plant constituents which 
have to be bought in consequence of the extensive stock-feeding 
usually connected with the farm management of sugar-beet 
cultivation for manufacturing purposes, particularly in cases 
where the molasses is sold, which contains a very large propor
tion of the soluble saline constituents of the beet roots. Having 
attempted to enumerate some of the rules by which practice 
should be guided, it may be but proper to speak somewhat more 
in detail of the special effects of some of these manures. Fresh 
barnyard manure, particularly of horses and sheep, or liquid 
stable manure, or poudrette, and all manures containing uric 
acid are decidedly objectionable in the spring preceding the 
planting of the sugar-beet, for they induce an excessive growth 
of the leaves, shortening thereby the time for the ripening of 
the beet-roots, while favoring an increase of their nitrogenous 
constituents. They also cause a large absorption of saline con
stituents. In case barn manure has to bo applied during the 
spring preceding the raising of the sugar-beet, cow manure is 
considered the least objectionable, but well-rotted compost is



preferred. Guano and oil-cake, without any admixture of 
superphosphate of lime, act similarly to the most objectionable 
fresh stable manures. Saline compounds, as saltpetre, salt, 
Stassfurth manure-salt, Ac., increase the quantity of beets, yet 
render them, if applied freely, rich in saline constituents. A 
mixture of one hundred and thirty pounds of Peruvian guano, 
and three hundred to four hundred pounds of superphosphate 
of lime per acre, or Chili saltpetre with superphosphate of 
lime, or wood ashes, or flour of bone, or well-rotted bones 
with wood ashes, are considered the best special manures for 
the production of superior sugar-beet. Green manuring, if 
applied in time, is highly recommended on account of its effects 
on the physical properties of the soil. Judicious selection of 
crops for rotation is most carefully resorted to in the interest of 
economy of manure and an undiminished productiveness of the 
soil. To render an efficient system of rotation possible, but one- 
fourth of the entire area under cultivation is planted annually 
with sugar-beets. In case a rotation of five or six years is pos
sible the results are still more satisfactory. In the absence of a 
large farm, a number of smaller ones may thus successfully 
support a beet-sugar factory ; and the soundest basis for a sugar- 
beet establishment consists in making arrangements by which 
the farmer is to have an interest in the produce of sugar. To 
engage merely in the cultivation of the sugar-beet for supplying 
existing factories is, however, considered a paying business, par
ticularly if the farmer secures to himself in part at least the 
vegeetable refuse, as press-cake, Ac., for stock feeding.

P lanting of the Seed and T reatment of the Sugar-B eet.
The seed are planted by hand or by machine ; theoretically 

from two to three pounds would be necessary for one acre, but 
in practice from fifteen to seventeen pounds are used. The 
seeds, after being soaked in water, if planted by hand, are 
placed usually at a distance of fourteen inches apart; if sowed 
by machine (of Garret’s patent) they are dropped about eight 
inches apart in rows about twenty inches apart, which allows 
one horse with implement to pass between. In the latter case 
from 28,500 to 30,000 plants could be raised upon one acre. 
A larger space around each plant favors an excessive enlarge
ment of the roots, a result not at all desirable, for large beets 
are usually watery.



A beet-root from one to one and one-half pounds is prefera
ble to those from two to three pounds. Every common beet 
seed, containing by its natural construction from two to three 
germs, will produce as many plants, of which the strongest is 
left, whilst the rest are pulled up or otherwise destroyed in due 
time. The process of thinning out the plants takes place as soon 
as the roots have reached a length of from three to four inches, 
and, if possible, shortly after a rain, to prevent the loosening of 
the soil around the specimen left. A transplanting of sugar- 
beet plants from a separate bed to the lands for final cultivation 
is rarely resorted to ; it is only recommended to fill out the gaps 
produced by the failure of seeds. Whenever this failure 
acquires any considerable proportion in the beet fields, a re
seeding is preferred, provided the season has not too far advanced. 
The soil around the young plant should be frequently loosened 
by proper implements (every two or three weeks), and the roots 
kept carefully covered, until the leaves have acquired their 
proper development early in June. Such treatment destroys 
the weeds and increases the hygroscopic and general absorptive 
properties of the soil, and thus favors highly an undisturbed, 
early and rapid development of the leaves. The latter, it is 
asserted, exert a controlling influence on the formation of sugar. 
M. Vilmorin considers a large number of rows of leaf marks, 
as previously stated, an essential property of a good sugar-beet. 
The leaves absorb as a general rule atmospheric food in propor
tion to their number and size. The sooner they acquire a good 
size, and the more numerous they are, the better are the 
chances of a copious formation of sugar, for this apparently 
depends to a great degree on the supply of atmospheric food. 
There are three distinct periods in the growth of the beet, viz.: 
the development of the leaves, which closes usually within the 
first half of June ; the formation of the roots which is accom
plished by the middle of September or first part of October; 
and, finally, the production of the seeds which takes place in the 
second year. The ripeness of the roots is indicated by a change 
in the color of leaves from a deep green to a yellowish tint. 
Those varieties which show a particular inclination to grow out 
of the soil are considered inferior. As soon as the leaves have 
readied their size, which happens in ordinary years usually in 
the fore part of June, the loosening of the soil and the cover



ing up of the beet-roots ceases, leaving them undisturbed in 
their growth. To convey some idea concerning the peculiar 
features in the growth of the sugar-beet plant, I insert here 
some of the results of an interesting investigation in this 
direction by Dr. P. Bretschneider. The weights are in 
grammes, one gramme being equal to 15.43 grains:—

DA T E . Weight of the 
Root.

Weight of the 
Leaves.

Proportion between 
Root and Leaves.

Percentage 
of Sugar.

June 12, 0.2005 - - 2.13

21, . . . 5.3000 - - 4.17

July 9, 78.3000 286. 1 to 3.65 4.99

16, . . . 109.600 226. 1 to 2.06 8.86

29, . . . 166. 224. 1 to 1.34 -

Aug. 8, 124. 106. 1 to 0.56 11.27

26, . . . 228. 121. 1 to 0.53 11.52

Sept. 19, 586. 346. 1 to 0.59 11.45

19, . . . 169. 38. 1 to 0.22 10.80

19, . . . 204. 50. '  1 to 0.25 13.15

The harvesting of the sugar-beet root begins, when the outer 
leaves turn yellow and dry, which in different seasons and 
localities may vary from the fore part of September to the first 
of October; the past season being with us unusually dry and 
warm caused a somewhat premature dying out of the leaves 
upon our experimental field. The gathering of the leaves, even 
in part, at any preceding stage of the growth of the plants, is 
seriously objected to, for it affects most decidedly the final yield 
of sugar. Nature, in its wonderful economy of matter and force, 
always provides for the continuance of species under the most 
advantageous conditions, storing up in some of the organs of 
plants under the influence of a favorable summer temperature 
a maximum of such compounds as will enable them to develop 
their organs for propagation almost independent of outside 
assistance. The flowers and subsequently the seeds draw upon



the food accumulated in roots, stalks and leaves, and the seeds 
themselves again store up an amount to enable the embryonic 
germ to provide itself with such organs as will fit it to fulfill 
its mission in the production of a new plant. Sugar is undeni
ably one of those substances which are required to support the 
beet-root plant in this last stage of growth.

The amount of sugar in the sugar-beet is largest when the 
root has just attained its ripeness; subsequently, it diminishes 
gradually in consequence of advancing growth. To preserve 
undiminished the maximum percentage of sugar till the time 
of manufacture is somewhat difficult. There is no such thing 
in nature as absolute rest. If it were practicable to keep the 
beet-root frozen from the beginning to the close of the manu
facturing season, it might prove to be the most efficient mode, 
so far as the preservation of sugar is concerned. The manu
facture of the sugar begins usually in the latter part of Sep
tember, and the beet-roots are daily carried in such quantities 
from the fields as the factory can dispose of. Those varieties, 
like the Yilmorin beets, which do not keep well in the pits over 
winter, are first gathered and worked up. As soon as frost 
becomes imminent, all the roots are gathered after the removal 
of the leaves, which operation is carried on upon the fields. 
They are then buried in suitable pits without loss of time. 
The beets are raised out of the soil by rneaus of forks, and the 
leaves cut off with sword-like knives about one half to one 
inch from the root. To cut off the top of the beet-roots from 
those which are to be kept over winter is disapproved of. The 
use of the plow in harvesting is also objectionable on account 
of frequent laceration of the roots.

The mature roots after being freed from the leaves in the 
manner just described, are with'the adhering soil laid carefully 
into shallow pits about six feet long by three feet wide, and 
from four to five feet in depth. These are, finally, covered with 
soil to protect them against frost.- Small pits of the size just 
described are preferred, for they allow a better control of the 
temperature than large pits, which frequently suffer from an 
undesirable increase of heat, causing the growth of loaves or 
degeneration by decay. The covering of soil is gradually in
creased in thickness with the advancing season, amounting 
usually to a final thickness of three feet, and this is sometimes



rendered more efficient by a thin outer layer of stable manure. 
To secure a uniform moderate temperature is the sole object 
of these proceedings, and pits beginning to heat, are worked up 
without delay. The pits must be located upon very dry land on 
or near the beet fields, and in such a position that no accumu
lation of water can injuriously affect them.

To give some idea about the changes which a good sugar-beet 
undergoes in the pits even under quite favorable circumstances, 
I insert the following statement of EL Rake. The same kind 
of beet-roots contained—

In October, 1862:
Cellulose, . . . . . . . 3.49
Water, . . . . . . . . 82.06
Cane sugar, . . . . . . . 12.40
Grape sugar, . . . . . .
Mineral constituents, . . . . . 0.75
Albuminous and extractive substances, . . 1.30

100.00
In February, 1863 :

Cellulose, . . . . . . . 2.52
Water, . . . . . . . . 84.36
Cane sugar, . . . . . . . . 10.60
Grape sugar, . . . . . . 0.65
Mineral constituents, . . . . . 0.63
Albuminous and extractive substances, . . 1.20

100.00

Whenever the roots begin to rot the sugar is lessened ; the 
loss -due to the sprouting of the leaves may amount to two per 
cent more than the preceding analysis states.

Y ield op Sugar-B eets.
The numerous varieties of beets differ widely in regard to 

their annual yield, independent of the conditions of season, 
upon the same soil and under the same treatment. Whilst 
common mangels have been raised upon a suitable soil, in ex
ceptional cases, at the rate of from ninety-four to one hundred



and ten tons per acre, the sugar-beet never yields at anything 
like such a rate. The following statement respecting the yield 
and amount of sugar obtained from three kinds of beets is quite 
interesting and suggestive regarding the important question, 
what kind of beet roots are the most desirable for cultivation 
for the manufacture of sugar.

NAME S . Annual yield 
of Roots per acre.

Percentage of 
Sugar.

Amount of Sugar in 
the entire Root Crop.

Metz (fodder beet),. 86,457 pounds. 4.5 per cent. 3,890 pounds.

Imperial (sugar-beet), 59,613 “ 10.51 “ 6,265 “

Silesian White(sugar-beet), 52,787 “ 13.64 “ 7,200 “

These few numerical statements teach most decidedly, that 
mere quantity will not insure success for the beet-sugar interest. 
We find in practice as a general rule that the mean annual yield 
of sugar-beets is less than in the cases cited. In Silesia, the 
crop averages from 18,000 to 19,000 pounds per acre, and the 
beet juice itself is expected to contain throughout the entire 
sugar-making season from 11 to 13 per cent of sugar, which 
indicates that scarcely any roots with less than 12.5 per cent 
of sugar are worked in that district. In Saxony, from 23,500 
to 24,000 pounds are obtained per acre, and, in .exceptional 
cases, even as high as from 30,000 to 31,000 pounds are reported. 
In France, where the sugar resulting, and not the roots used for 
its manufacture, are taxed, the annual yield is larger than in 
Germany, one acre yielding there from 38,000 to 40,000 
pounds of roots. Yet a larger final yield of sugar is claimed 
from one acre in Germany than in France.* The cost of pro
duction in Germany is set down at from 21 to 22 cents per 
hundred pounds of sugar-beet roots.

Those who sell their sugar-beets at the factory, receive from

* In Germany 100 pounds of sugar-beet roots are taxed (8 sgr.) 19.44 cents (1869). 
In France every (52 kilogrammes) 114.4 pounds of beet sugar are taxed (13 francs and 75 
centimes) 2.66 dollars. Every 1,000 kilogrammes or 2,200 pounds of sugar-beet roots 
yield on an average (52 kilogrammes) 114.4 pounds of sugar in the form in which it is 
taxed. (Walkhoff.)



25 to 27 cents per hundred pounds, together with one-half of 
the vegetable refuse or press-cake.

Not unfrequently, separate contracts are made for furnishing 
small beets not exceeding two pounds in weight. The sugar- 
beet cultivation usually becomes a prominent feature of agri
cultural industry in the vicinity of beet-sugar factories, for 
although the manufacturer of sugar is, as a general rule, to 
some extent at least a producer of beets, he rarely limits 
himself to the amount of. his own produce. He finds it profit
able to purchase a certain quantity, if for no other reason, in 
order to be enabled to cultivate his own lands on a liberal 
system of rotation. He, also, frequently retains one-half of 
the press-cake and other refuse resulting from the working of 
an additional amount of beet-roots, for stock feeding and 
manuring purposes.

Y ield op J uice.
The sugar-beet contains about 82 per cent of water, and 80 

per cent of its juice may be obtained by subjecting the crushed 
beet to a powerful pressure. The relation of the power applied 
to the quantity of juice obtained may be inferred from the 
following statement of Walkhoff:—

By 50 pounds of pressure to the square inch,
80 “ “ << a u

400 “ “ “ t£
750 “ “ << u

The press-plates are made 14 inches or more square, and 24 
pounds of pulp for every 100 square inches of press surface is con
sidered the best proportion. The roots are usually changed into 
a pulp by circular saws fastened upon two hollow iron rollers run
ning in opposite directions. Water is added (from 15 to 80 per 
cent) while preparing the pulp to reduce the amount of sugar 
left in the press-cakes. By means of this and numerous other 
devices from 80 to 87 per cent of the actual juice in the beet
roots is secured. The profitable addition of water is limited by 
the expense arising from the evaporation of a diluted juice.*

* One hundred pounds of coal are required for the evaporation of 500 pounds of water, 
in the course of beet-sugar manufacture.

60 per cent. 
64 “
75 “
80 “



The extra expense necessary to procure more than 80 per cent 
of the juice diminishes largely its value, nevertheless improved 
methods are constantly sought and are doubtless attainable.

The press method and Roberts’* modification of warm and 
cold maceration of the fresh beets have apparently the warmest 
advocates. It would be a vain attempt on my part to treat here 
in a becoming manner on these questions. I propose to leave 
that task to some future occasion, when the manufacture of 
heet-sugar will be discussed. The supply of labor, fuel, .and 
water, the condition of the sugar market, &c., control, as every 
manufacturer is aware, in such a degree the choice of appara
tus and modes of operation, that very little information could 
be gleaned from a general discussion,without some detailed ex
planation. To the farmer, the vegetable refuse, as press-cake 
and like substances, is of prime importance, and the various 
modes of abstracting the juice from the beet roots affect him 
only in so far as the value of the refuse for feeding purposes is 
concerned. A comparison of the composition of the juices 
obtained by means of a powerful hydraulic press and by Roberts’ 
maceration, (or the dialytic mode), can aid in understanding 
this question of which I shall have to treat somewhat more in 
detail hereafter:—

I.

Beet juice procured by the aid of a hydraulic press contains:—

S u g a r ,..............................................
Potassa and soda compounds,
Lime and magnesia,
Nitrogenous substance, .
Non-nitrogenous organic substan

ces, . . . • • •

II.
Beet juice procured by Roberts’ diffusion apparatus with an 

addition of 15 per cent ol water, contains:

* Roberts claims to secure 94 per cent of the juice by adding but 15 per cent of 
water, and carrying on the first osmotic maceration at 87 to 80 degrees centigrade, and 
the remainder at a common temperature.

12.410 per cent. 
0.458 “
0.187 “
1.418 “

1.048 “



Sugar, . . . . . . 11.580 per cent
Potassa and soda compounds, 0.441 U

Lime and magnesia, 1.191 U

Nitrogenous substance, . 
Non-nitrogenous organic substan

0.791 u

ces, .............................................. 0.983 u

Y ield op Sugar.
According to the mode of operation pursued, more or less 

sugar will be left with the cellular refuse mass. The residue 
of the hydraulic press contains from 3.6 to 4.8 per cent of 
sugar, or 0.76 per cent of the amount in the original sugar- 
beet ; while Roberts’ mode leaves but 0.1 to 0.2 per cent of 
sugar. Between these figures lie the quantities of sugar left 
by the application of other modes of operation. With the 
removal of the juice begins consequently the loss of sugar, 
which amounts during the whole operation for its final separa
tion to about 3.5 per cent under a good management of exist
ing methods. To set down losses which occur in a branch of 
manufacture where peculiar skill so decidedly bears upon the 
final results, is no doubt quite arbitrary; but it is of interest 
to notice where they usually occur, and to what degree they 
affect the final results in many instances. The following state
ment is presented as a fair one and may serve the purpose just 
specified :—

One hundred parts of sugar-beet roots, under fair manage
ment, are liable to lose sugar as follows:

In the pits by degeneration,
By change into grape sugar,
In process of filtration of the juice, 
In defecation and carbonization,
In juice left in the press-cake, .

2.00 per cent. 
0.54 “
0.14 “
0.21 “

0.76 “

Total l o s s , .....................................3.65 “

One hundred parts of sugar existing in the beet roots were, 
in one case, accounted for in the following way at the close of 
manufacture:—



Crystallized sugar, .
Sugar left in the molasses, 
Lost during manufacture, 
Left in the press-cakes, .

. 62.46 per cent.

. 14.75 “

. 22.79 “
. 11.48 «

Eight per cent of sugar from the beet is at present assumed 
to be the actual result of most factories with improved modes 
of operation and superior sets of apparatus ; some factories 
claim even more. The importance of an increase in the yield 
of crystallized sugar may perhaps be best inferred from a case 
reported by W. Crookes, F. R. S’., in his late publication 
on beet-sugar manufacture with reference to England. Mr. 
Baruchson, the beet-sugar manufacturer, is reported as stat
ing that the factory cost ,£10,845; 150,000 pounds of sugar- 
beet root has been worked per day for five months ; the ex
penses for labor amounted per year to £5,190 ; the total 
expenses per year had been £18,980 ; the total receipts per 
year were £20,470 ; the profits thus had amounted to £6,490, 
or 24.75 per cent on the first outlay ; 6.5 per cent of crystal
lized sugar had been the result. He further states that one- 
half per cent of increase of the yield of crystallized sugar 
would be equal to 7.5 per cent additional profits ; eight per 
cent of crystallized sugar from every 100 pounds of beet roots 
worked, would thus insure a profit of 48 per cent. Accepting 
this statement as correct, there is no doubt, but that the Eng
lish beet-sugar manufacture ought to prosper under their 
present revenue law. In Germany, where eight per cent of 
crystallized sugar is obtained, the yield per acre varies from 
1,520 to 2,270 pounds of sugar. In France, where but six per 
cent of sugar is obtained (Walkhoff), the yield is said to be 
from 1,706 to 2,650 pounds per acre. The same authority 
states that the average expenses in Germany for the production 
of sugar per acre, taking the average yield of beet roots as 
from 23,000 to 24,000 pounds, amount to from $132 to $133, 
of which the government takes in form of taxes from $45 to 
$46; while in France, assuming the average yield of beet roots 
per acre to be from 36,000 to 37,000 pounds, and separating 
114.4 pounds of sugar from every 2,200 pounds of beet roots, 
the whole average expenses per acre for beet-sugar amounts to 
from $161 to $162, of which the government draws for taxes



on sugar $50.75. The expenses in the two countries are 
divided among the different operations in the following pro
portion :—

In Germany :*
Manure, .
Cultivation of beets, 
Taxes on sugar, 
Manufacturing expenses,.

14.48 per cent. 
11.20 “

84.82 «
39.40 “

In France:
Manure and cultivation of beets, 
Taxes on sugar,
Manufacturing expenses,.

24.40 per cent. 
31.59 “
44.01 «

Taking the produce of an American acre as equal to from 
23,000 to 23,500 pounds, and presuming an average percentage 
of sugar in the beets of from 11 to 12 per cent, allowing 
at the same time 80 per cent of juice, which contains but 9.6 
per cent of the sugar in the beets, and calculating, finally, but 
6.5 per cent of crystallized sugar as obtainable from 100 
pounds of beets, an American acre would yield 1,500 pounds, 
which at seven cents per poundf would amount to $105. 
The molasses obtained from the sugar-beet is not fit for house
hold consumption on account of its unpleasant saline taste. 
It is fermented in most cases for the production of alcohol, and 
rarely fed to live stock, as its continued use, even in small 
quantities, is not considered safe, from its effect on the digestive 
organs. Its value as food is about one-half that of good hay, 
and its effect is similar to that of oil-cake. 1.8 pounds of 
molasses per day mixed with clover hay or even straw has 
increased the yield of milk. Sometimes the molasses is mixed 
with caustic lime or the carbonate, and composted for manure.

* Recent reliable private communications coming from different sections of Germany 
state the expenses for the production of sugar-beet roots, when in the pits, in one case at 
$46 and in another at $59.50 per acre. Land rent in both cases was equal and 
amounted to $12.50 per acre; manure in the first case amounted to nearly one-half, 
in the second case to but one-third of all expenses. The price of labor caused the 
difference.

t  To assume a higher value is unsafe, considering the unsettled views concerning the 
degree of protection which our sugar industry may claim.



Average Composition of Beet-Sugar Molasses.
Albuminous substances, . 9.2 per cent.
Sugar, . . . . . 41.3 U
Other organic substances, . . 16.1 a
Saline compounds, . . 10.8 a
Water, . . . . . 22.6 a

100.0 a

The saline constituents of course differ somewhat in every 
case, particularly as far as the lime compounds are concerned. 
The following analytical results, (Trommer & Rode), may give 
some idea about their general character.

One hundred pounds of ash constituents of beet-sugar molas
ses contain o f:—

Potassa, . . 30.46 per cent.
Soda, . 10.12 “
Lime, . 26.62 “
Sesqui-oxide of iron, . 00.04 “
Carbonic acid, . 19.07 “
Sulphuric acid, . 1.92 “
Silicic acid, . 0.06 “
Chlorine, . 10.03 “

100.00 «

The residual liquid left after the fermentation of the molas
ses is usually evaporated and the solid mass subsequently 
calcined. The beet-sugar manufacture furnishes in this form 
quite a large quantity of valuable saline compounds for general 
industrial purposes. One hundred pounds of these calcined 
saline substances contain from 45 to 48 per cent of soluble 
constituents of a composition more or less corresponding with 
the following figures :—

Carbonate of potassa, . . • 27.60 per cent.
Carbonate of soda, . 4.70
Chloride of potassium, . • • 6.75
Sulphate of potassa, . • • 6-75

45.80 “



One single beet-sugar factory at Wagehiiusel (Germany), 
sends every year 200,000 pounds of such potassa salts into 
market, which is mainly used for the manufacture of nitre. 
The molasses contains by far the largest portion of the soluble 
saline constituents of the sugar-beets, particularly the potassa 
compounds which must be returned to the soil directly or indi
rectly. The cheaper crude sulphate of potassa of Stassfurth is 
bought at present in exchange for the carbonate of potassa 
sold.* Distilleries are frequently connected with sugar beet 
manufactories.

T h e  C e l l u l a k  R e s id u e  o f  t h e  B e e t  R o ot .

The juice is obtained in different ways, and, according to the 
mode adopted, the quality of the residue is affected. The press- 
cakes resulting from the application of the hydraulic press, 
which is the main apparatus employed, are compact in conse
quence of packing the pulp into bags or coarse linen cloths 
before subjecting it to the press. 100 pounds of beet roots fur
nish from 18 to 20 pounds of press-cakes, which consist, in case 
a very powerful press is used, o f:—

Albumen,
Potassa,
Sugar, . 
Cellulose, 
Saline matters, 
Water, .

1.336 per cent.
6.487 U

4.945 u

11.922 u

1.180 u

74.130 u

100.000 u

These cakes are highly valued for feeding purposes; 100 
pounds of press cakes are valued at 29.6 cents, when hay is 
worth 20 dollars per ton ; the cellular residue of beets left 
after the abstraction of the juice by other modes is as a general 
rule less valuable. For instance, the residue after the treatment 
with centrifugal apparatus and the subsequent displacement

* The producer of potatoes sells in an average crop of 7.41 acres (three hectares) the 
mineral constituents of four crops of wheat besides 600 pounds of potassa, and in an 
average crop of beet roots from the same area the mineral constituents of four wheat 
crops, besides 1,000 pounds of potassa.—L eib ig .



process is considered worth but 16.9 cents per 100 pounds ; 
that obtained by hot maceration of dried beet roots is held at 
from 24 to 25 cents per 100 pounds, while that obtained by a 
maceration of the fresh beet roots after Roberts’ improved 
method, (free from an excess of lime), is valued at from 7.2 to 
9.1 cents per 100 pounds. The last named residue contains but 
from 5.5 to 6.9 per cent of dry substance, while common press- 
cakes contain 25 per cent. Roberts’ mode of operation leaves 
about 70 pounds of cellular residuum for every 100 pounds of 
beet, which contains, as stated previously, more nitrogenous 
matter in proportion to dry substance, but less sugar than 
common press-cakes. It is worth as fodder about one-quarter 
as much, according to the estimate of Grouven.

One and one-half tons of press cakes are assumed in practice 
as the produce from one Prussian morgen,* or 4,700 pounds 
per acre, so that allowing a value of 29 cents for every 100 
pounds, the whole amount of press-cakes from one acre would 
be worth $13.60. Moreover, as 100 pounds of common press- 
cakes contain 25 per cent of dry substance, 4,700 pounds 
contain 1,175 pounds ; and as the dry substance of any article 
of vegetable food is known to furnish 1.75 times its weight in 
common stable manure, 2,056 pounds of manure will result 
from the feeding of the press-cakes of one acre. Reckoning 
one ton of manure worth $1.75, 2,056 pounds will be worth 
about $1.80. The fodder value of press-cakes resulting from 
the operation with the hydraulic press without subsequent 
maceration is equal to the same weight of sugar-beet roots. 
They are even preferred to the latter, since they become 
more digestible and acquire, after being buried in pits in con
sequence of slow fermentation, a slightly acidulated taste. 
Cattle then eat them greedily and thrive upon them, particu
larly in case they are fed in connection with a proper quantity 
of oil-cake, bran, hay, or barley straw, Ac., to replaco the 
potassa compounds and the phosphates which the juice has 
carried off.

The preservation of the press-cakes is easily accomplished. 
They are packed closely into the empty beet-root pits oi into

* In this report all calculations concerning reductions of German surface measures and 
of money value are based on the following proportions: one American acre is considered 
equal to 1.58 Prussian morgen, and one Prussian thaler equal to 0.73 dollars.



brick chambers, being frequently interlaid with a small quantity 
of chopped straw, and, finally, tightly covered with soil. The 
fermented mass resulting from this operation keeps in an excel
lent state of preservation for six to seven months.

P r o d u c e  o p  L e a v e s .

The leaves amount at the time of the harvesting of the roots 
to about one-fourth of the weight of the latter ; calculating as 
previously, 6,000 pounds of leaves would result from an acre. 
The leaves are separated upon the fields and subsequently in 
their green state plowed under deeply, or they are fed either 
fresh or in a preserved state. The manuring effect of the 
beet leaves is very great, since they contain in their fresh 
state more potassa, more phosphoric acid and more nitrogenous 
substances than an equal weight of roots. Their ash percent
age is also larger than that of the beet roots, consisting mainly 
of alkalies and alkaline earths. Almost one-third of all the 
potassa, one-half of the phosphoric acid, and two-fifths of the 
whole amount of nitrogenous substances of the entire sugar- 
beet crop is contained in the leaves. As they can be fed in 
small quantity only, in their fresh state, they are salted down 
in pits. The pits used for this purpose ought to be in a dry 
locality and dug to a depth of from five to six feet. The 
bottom is covered from two to three inches thick with a layer 
of chopped straw of oats, rye or wheat; then a layer from 
four to five inches thick of fresh beet leaves, mixed with one- 
quarter of one per cent of common salt is put on and trodden 
down, and these alternations continued until the pit is not only 
filled, but raised from two to three feet above the ground, and 
then a layer of two feet of soil is added as covering. In the 
same proportion as the mass shrinks in consequence of fermen
tation new soil is added to keep the covering above the level of 
the surrounding ground as protection from the rain. The 
leaves in the pits begin soon to ferment and to discharge 
moisture, which the straw absorbs; they retain a strong smell 
until January, when they turn by degrees sweet and are on 
that account freely eaten by cattle. Sixty pounds of fresh 
green leaves produce forty pounds of preserved leaf-mass ; one 
acre furnishing thus about 3,900 pounds of such food, which, 
taking 100 pounds of hay worth one dollar, is valued at 16.3



cents per 100 pounds. One acre would thus produce in food 
derived from the leaves $6.35 ; fresh leaves have 11.99 per 
cent of dry substance, preserved leaves contain 15.0 per 
cen t; the leaves of one acre of sugar-beet root contain there
fore 585 pounds of dry substance ; which multiplied by 1.75 
gives about 1,000 pounds of manure from this source of food. 
The leaves are never fed by themselves. Grouven recommends 
the following composition of food for every 1,000 pounds oflive 
weight per day: 40 to 50 pounds of preserved leaf-mass, 40 
pounds press-cakes, 3 pounds of rape-cake with 6 pounds of hay. 
In proposing this composition of food, he presumes that 25 
pounds of perfectly dry hay represent the normal quantity of 
food required to support 1,000 pounds of live weight per day. 
A comparison of the mineral constituents contained in 25 
pounds of dry hay and 25 pounds of dried sugar-beet leaves 
explains the proposed practice.

Hay
Potassa, . . . .
Phosphoric acid,
Sulphuric acid,.
Chloride of sodium, .

. 0.80 per cent.

. 0.20 “

. 0.07 “

. 0.12 “

Dry Preserved Leaves.
Potassa, . 
Phosphoric acid, 
Sulphuric acid,. 
Chloride of sodium, .

1.00 per cent. 
0.14 “
0.28 “
0.52 “

The small quantity of phosphoric acid and the large percent
age of sulphuric acid and chloride of sodium in the beet leaves 
renders their exclusive use objectionable. They are, therefore, 
fed in common with substances like oat-meal, oil-cake, bran, 
clover, hay, &c., on account of their richness in phosphates, &c. 
Preserved beet leaves, it appears from experiments of Tod, 
increase the. production of milk in quality and quantity, whilst 
press-cakes, if exclusively used, reduce its quantity decidedly. 
A mixed food of 100 pounds of press-cakes with 75 pounds of 
preserved leaves produced for every 100 pounds of leaves fed, 
an increase of 24.5 pounds of milk per day, as compared with



a corresponding feeding of press-cakes alone. The value of 
press-cakes and preserved leaves for the support of live stock, 
particularly during a period when food as a general rule 
becomes scarce and thus expensive, must he quite apparent; 
especially when we consider further that every ton of sugar-beets 
raised furnishes 400 pounds of press-cakes and 400 pounds of 
fresh leaves, and that an ordinary factory consumes from 40 to 
50 tons of beet roots per day during five months. In cases 
where stock feeding is no part of the enterprise, or where plenty 
of other kinds of food is at hand, the leaves while still green 
are plowed under. The part which the beet leaves perform in 
the absorption of mineral constituents from the soil may be 
seen from the following analytical statement:—

A fair average crop of sugar beets abstracts per acre,—

By Roots and Leaves.
Phosphoric acid, . . . . 85 pounds.
l’otassa, . . . . . . 164 U

Lime and magnesia, . . . 63.50 U
Silica, . . . . . . 15.09 u

By Roots Alone.
Phosphoric acid, . . . . 25 pounds.
Potassa, . . . . . . 126 u
Lime and magnesia, 32 66
Silica, . . . . . . 6.5 (6

Returned in form of Leaves.
Phosphoric acid, . . . . 10 pounds.
Potassa, . . . . . . 38 u
Lime and magnesia, 31.5 u

Silica, . . . . . . 94 u

T h e  G e n e r a l  I n f l u e n c e  o f  t h e  S u g a r -B e e t  C u l t iv a t io n  on  

t h e  C o n d it io n  o f  t h e  S o i l .

The first question which will be forced upon us in this con
nection, is: Can the sugar-beet be raised upon the same lands 
continuously without reducing their value either for the pro
duction of sugar beets or for general farm management ?



It is no doubt most convenient to refer for an answer to 
Germany and Franco, and notice the conditions of the lands 
engaged in the beet sugar cultivation for generations. We 
shall find that the yield of good sugar-beets is not diminishing, 
that the beet sugar industry in fact is continually growing—(has 
increased in Germany within the last fifteen years threefold)— 
and instead of reducing the general farm products, in conse
quence of engaging so large an area in the sugar-beet cultiva
tion, we know from statistical reports that they exceed in value 
the farm products of previous periods. High farming based on 
rational principles has taken the lead ; to increase the fertility 
of the soil has been the aim ; advantageous systems of rotation 
have been introduced and the effects of special manures have 
been subjected to close study. Science has made itself famil
iar with common farm routine, and an enterprising farming 
community has listened to its advice. Two facts are quite evi
dent to every intelligent farmer : first, that a certain chemical 
and physical condition of the soil is required to secure by the 
crops raised a satisfactory compensation for labor and expenses 
incurred in its cultivation ; and, secondly, that the plants we 
cultivate differ in their requirements in both directions. The 
mineral constituents needed for the support of any one kind of 
plant will be sooner or later exhausted,’ for nature as a general 
rule does not change the mineral compounds required for the 
maintenance of a forced vegetation into a fit state for assimila
tion so rapidly as most of our farm crops, and the sugar-beet 
in particular, require. Fortunately for us the disintegrating 
surface of our globe has been for ages subjected to a leaching 
process, and its products are daily more and more opened to us 
in the form of saline deposits of every description; the accu
mulated results of animal and vegetable life of past generations 
are brought back to us in the form of guano and phosphates of 
varying character, while chemistry has taught us how to assist 
nature in its preparation of plant-food. The physical condi
tions of the soil, however favorable they may have been, will 
suffer, if year after year subjected to the same or a similar treat
ment for the cultivation of one and the same plant; diversity 
in its mechanical treatment and change of seasons lor such 
treatment cannot otherwise but affect favorably its mechanical 
condition and its chemical disintegration, promoting thereby its



fitness for the absorption of atmospheric food. The roots of the 
same plants abstract their food year after year from the same 
layer of soil*; while a change of crop frequently alters the 
depth from which the food is absorbed. To cultivate the same 
plant upon the same spot for any length of time is also objec
tionable on account of the particular chances offered for the 
growth of those parasites and insects which make that plant 
their home. These and other reasons demand imperatively a 
rotation of crops.

The sugar-beet sends its rootlets to a depth of several feet, and 
draws consequently largely from the subsoil; the latter is on that 
account, as stated before, of great importance. As the sugar- 
beet also depends in a high degree on atmospheric food, its leaf 
growth must be stimulated by a most careful pulverization of 
the soil, and as the fleshy root needs for its growth a loose, deep 
soil, deep plowing has been generally introduced. Thorough 
cultivation and a perfected system of under-drainage being 
absolutely indispensable to the highest success must necessarily 
improve the condition of lands devoted to beet culture. Green 
manuring and a liberal use of stable manure have also been 
employed to render the soil mellow and rich, and thus the farm 
lands have reached by degrees a high state of fertility. The 
use of special commercial fertilizers is resorted to not to the 
exclusion, but in aid of stable manure, and thus the chemical 
and physical requirements of the soil are met in the most 
efficient way. Rotation of crops in connection with a rotation 
of special manures has demonstrated the practicability of pre
serving unimpaired the fertility of soil engaged in sugar-beet 
cultivation.

Without entering here in detail upon this much studied 
question, I propose to state merely a few observations of a more 
general interest, in addition to what is said in previous pages. 
Well manured annual leaf crops for green feeding, are con
sidered the best crop to precede the beet; next in order, follow 
well manured summer or winter grain crops ; less recommended 
are perennial grasses and other fodder crops ; directly objec
tionable are, if not specially manured, potatoes and root crops 
in general, of which the mangel is the worst. The sugar-beet, 
on the other hand, is a good crop to precede almost any other 
farm plant. The succession of crops adopted in the interest of



sugar-beet industry has reference to two important objects, 
namely, an adequate supply of food to each crop and the pro
duction of the largest possible amount of animal manure. A 
fair crop of beet roots is of course more exhausting to the soil, 
as far as phosphoric acid, and particularly potassa, is concerned, 
than most of our farm plants; a judicious system of rotation 
divides that effect over several years, and thus enables the 
farmer to draw more efficiently on the natural resources of 
the soil, and so avoid a direct outlay of money. The follow
ing succession of crops is considered very satisfactory, viz.: 
green fodder, wheat, sugar-beets, and, finally, a summer grain 
ci’op ; or barley, sugar-beets, barley, green fodder, wheat, 
sugar-beets ; and these are economical as far as manure is con
cerned. Two thousand three hundred pounds of hay, or its full 
equivalent in fodder value, are considered sufficient to replace 
the constituents which a fair beet sugar crop abstracts per acre 
in excess of what the refuse material resulting from such crop 
in the course of beet sugar manufacture will compensate for. 
The amount of refuse material fit for manuring purposes is 
counted per acre equal to 4,700 pounds. T. T. Fiihling’s 
figures on this question are of great interest as they come from 
a practical sugar-beet cultivator, whose opinion is regarded as 
of great importance. They refer to pounds per acre.

I* n.t III4 IV.S V.ll

Nitrogen, . . . . 36.4 19.8 16.6 23.7 32.
Potassa, . . . . 96.4 19. 77.4 28.5 33.2
Soda, . . . . 39.5

14.2
6.3

28.5
33.2
33.2

9 5 
4.

3.2
28.5

Magnesia, . . . . 9.5 11.9 33.2 4.3 9.5
Chlorine, . . . . 28.5 2.4 26.1 4.3 9.5
Sulphuric acid, . 
Phosphoric acid,

7 9 
15.8

6.4
9.5

1.5
6.3

11.5
2.

9.5
4.8

a 7 a
Silicic acid, 17.4 6.3

* Substances abstracted by a full sugar-beet crop, 
t  Substances returned in the manure obtained from sugar-beets.
\  Amount of substances not replaced by that manure. ,
S Amount of substances abstracted per acre during a four years' rotation as detailed.
II Amount of substances restored to the soil by the manure resulting from the feeding 

>f 2,300 pounds of hay.



Comparing these analytical results, we find that the manure 
obtained from the beet roots and from the hay replace what, in 
the course of a few years’ rotation, as specified above, will be 
taken per year from one#acre. Wherever a farmer deviates 
from the practice previously stated, potassa and phosphoric acid 
must be largely supplied in form of special manures, as super
phosphate of lime, or flour of bones and wood-ash, or cr.ude 
sulphate of potassa. One hundred acres of good meadow-land 
in twelve hundred acres under cultivation for beet-sugar manu
facture are considered in Germany a suitable proportion to 
raise the amount of hay required.

Stock feeding then becomes a prominent feature in the farm 
industry. The farm produce is largely sold in the form of live 
weight, and the manure is more cheaply produced by fattening 
live stock than it can be bought. The farmer keeps only as 
many horses as are indispensable, and does his farmwork, as 
far as possible, with oxen. He looks upon cows, if not favora
bly located for the milk-market, as a mere manure-machine, and 
keeps only as many as required to make up the stock wanting. 
Sheep-fattening, if he has suitable pasture, he considers a 
profitable business. In feeding his stock he believes in the 
efficiency of feeding high, to reduce the expenses of keeping ; 
and this produces also the cheapest manure. Every animal 
requires a certain amount of food for daily support independent 
of its increase in weight; the shorter the time for fattening the 
more food for mere keeping • is saved. In calculating the 
quantity of food required for the various kinds of stock, the 
following figures are frequently adopted : for every one hun
dred pounds of live weight, 3.33 pounds of hay or its equivalent 
per day are considered necessary as the mere support of farm 
stock in cases of ordinary employment, and five pounds of hay 
or its equivalent for every hundred pounds of live weight for 
fattening purposes. In the case of young stock, eight times as 
much food is given for production of weight as for mere sus
tenance ; from every hundred pounds of food for support, and 
fifty pounds of food for growth, from four to six pounds of 
increase in live weight are expected as return.

Summing up the value of the various products of one acre of 
sugar-beets, we find at a very low calculation the following 
result:—
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Sugar, 1,500 pounds at seven cents, . $105 00
Molasses, . . . . . . 2 90
P ress-cakes,.............................................. 13 60
Preserved leaf-mass, . . *. 6 30
Manure (about two tons), 3 50

(Profit, in converted produce, &c., &c.)

Every cent of increase in the price of the sugar would be 
equal to fifteen dollars additional profit per acre, and every 
one-half per cent increase in crystallized sugar from every hun
dred pounds of beet roots worked, would add about 115 pounds 
of sugar to yield, or $8.05 additional profit per acre. These 
additions in profit are by no means beyond reach, for the 
best management in Europe realizes them.

To enter, in concluding this Report, upon a detailed calcula
tion of what our expenses for the production of the above 
articles per acre would be, could be at best but a mere approxi
mation.

It may suffice to keep in mind that in Europe from forty-six 
to fifty dollars per acre has to be paid in taxes to the govern
ment ; that our lands are cheaper, and that machinery is taking 
daily more and more the place of the hand in planting seeds, in 
cleaning the fields, and in securing the juice from the beet 
roots. Where the final pecuniary results may differ so widely, 
as must be quite apparent from previous statements, in conse
quence of a more or less favorable location of the factory and 
the skill engaged in its management, it is unsafe to state a 
definite sum of profit. It must here, as in every similar 
instance of an industrial enterprise, suffice to know that money 
can be made if the business be intelligently managed. As far 
as the farmer is concerned there is little risk. 1\ bile the piofits 
of the beet-sugar manufacturer may be lessened by changes in 
provisions of political economy, the farmer is not necessarily 
subjected to influences of that kind. In this case, he is awaie 
that root crops are profitable, and that aside from this, his farm 
lands will receive a treatment which has everywhere been 
proved to enrich, rather than to exhaust the soil.

To restore his land to something like its original productive-



ness, and to do this mainly through capital furnished by outside 
parties, is worthy his serious consideration.

The real importance of this subject to the farming interest of 
the Commonwealth, as well*as to the people at large, can never 
be satisfactorily determined, except by a series of wisely con
ducted experiments, which can no where be so appropriately 
undertaken as at the Massachusetts Agricultural College.

A P P E N D I X .

Results o f the Examination o f Sugar-beets raised on the College 
Farm during. the past season.

NAME. Source of Seed. Weight, in 
pounds.

Percentage of 
Sugar in juice.

I.— Vilmorin beet, . Saxony, 1 t° i 15.50
II.—Vilmorin beet, . a f  to 1 15.61
I.—White Imperial, ' . a f  to I f 14 20

New Imperial, . a H  t0 i f 13 80
I.— White Magdeburg, . a H t0 2 13.10

Quedlinburg, a n to i f 13 44
11.—White Imperial, a I f  to 2 10 27
II.—White Magdeburg, . Silesia, 14 to I f 10.06

White Silesian,. a I f  to 1! 972
III.—Vilmorin beet, . a I f  to 1 9.93

Long White beet, a I f  to If S 60
White Sugar beet, a I f  to 2 7.20
Vienna Red beet, a I f  to 2 8.10

The percentage of sugar was ascertained by means of a polar
ization apparatus, and the results obtained, in several instances, 
verified by Trommer’s test. My thanks are due to Mr. J. E. 
Heyl, of Philadelphia, for kind assistance rendered in the labor
atory work during his stay as special student in chemistry at 
the Agricultural College.
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R E P O R T .

The undersigned, appointed by this Board, a Compiittee for 
the visitation and examination of the Agricultural College for 
the year 1870, do report as follows :—

Two of the Committee, Messrs. Goodman and Stone, have 
visited the college at the end of each term, and have given 
close attention to the examinations, and have also examined in 
detail the results of the operations on the farm, and all other 
matters of importance connected with the institution, while 
Professor Agassiz, owing to sickness, has only visited Amherst 
incidentally during the summer. The examinations of the 
students in classes have been upon agriculture, horticulture, 
botany, physiology, chemistry, geology, mental and kindred 
sciences; and we have witnessed the military drills,and observed 
with gratification the topographical drawings by the students. 
Having had a previous knowledge of many of the young 
men, we are convinced that the system of instruction is well 
calculated for the ends in view, and that the students are mak
ing commendable progress in their studies, and that the several 
professors are not only accomplished in their respective depart
ments, but earnest and thorough in the prosecution of their 
duties.

The leading object, of course, in this institution, in compli
ance with the Act of Congress, to which it owes part of its 
endowment, is to teach such branches of learning as are related 
to agriculture, and to include military tactics, and it seems to 
us, that the course of study and instruction laid down is 
eminently in consonance with that object, and that the sciences 
taught are with pointed reference to the uses of the farm.



The theory of scientific agriculture is thoroughly taught, and 
the application of such knowledge is made on the farm under the 
direction of the professor in that department, who is a practical 
farmer ; and all students are compelled to work at the details of 
husbandry, so that manual labor becomes a valuable adjunct to 
mental application. Chemistry, botany, physiology and zoology 
are, of course, invaluable to the farmer in regard to the analysis 
of soils, the use of manures, the food of animals, the growth of 
grains and fruits, the anatomy and physiology of animals, and 
the conditions and habits of destructive insects ; and mathemat
ics and civil engineering, in the use of the chain, compass and 
level, are almost equally necessary. Specialties, such as logic, 
mental and moral philosophy, political economy, English litera
ture and modern languages, must also to some extent be 
embraced within the curriculum of any educational institu
tion of a high order. Without entering at ali into the dis
cussion as to the value of classical learning in an ordinary 
course of education, and without intending to cast a doubt 
upon the utility of such studies to develop the mind and heart, 
exalt the aspirations and improve the taste, it is enough to say 
that they are not absolutely necessary in agricultural colleges, 
and that during the period (none too long) in which the stu
dents are passing through the course as laid out, there is none 
too much time devoted to the more special studies appertain
ing to the direct object of the institution.

As the Act of Congress especially includes military tactics as 
a leading branch to be taught in all colleges receiving the 
bounty of the nation, and without expense to the State, and 
details an accomplished officer to instruct the classes in such 
tactics, it may appear supererogatory to say more upon the 
subject; but your Committee cannot refrain from alluding to 
the interest which all the young men take in the drills, the 
evident beneficial effect upon their bearing and health, and the 
value of the accomplished soldiers and officers thus made for 
the future service of the Commonwealth, in the event of another 
call to send forth her sons for herself or the nation. Were 
no other result accomplished by this institution the money of 
the Commonwealth could be no more judiciously expended, and 
yet this instruction is but an incident to the regular course.



The two members of your Committee who have visited the 
college have, as before stated, given special attention to the 
farm, both on account of the criticisms current regarding it, and 
because to one of said Committee, at least, the farm is the major 
part of the premises. At our first visit last winter certain parts 
of the barn adjuncts were in admired disorder, owing to the 
violence of the gales in the fall and the inundation of the cel
lar. For the latter reason the manure could not be properly 
composted, nor were the cattle above so arranged and bedded 
as seemed right in the eyes of the more advanced farmers ; but 
under the personal direction of the farm superintendent, who 
brings to his work, not only muscle, but intelligence of a high 
order, the proper remedies were applied to these disorders, and, 
with the exception of a restoration of the cattle-sheds in the 
yard, to rebuild which there are mo funds, everything about 
those premises is in good keeping, and the excellence of the 
crops, taken from the fields in which this imperfectly composted 
manure was mingled, attests a careful culture. And it must 
not be forgotten that this was the first season in which the 
whole force of the farm, especially the teams, could be applied 
to its development, the appropriations by the legislature of money 
to erect buildings having been always made at the beginning of 
the farming season. And your Committee in this connection 
desire to correct what they regard as a popular error, viz., that 
the college should possess a model farm, like a Dutch garden, 
complete and formal in every part. On the contrary, we think 
it should be a working farm, on which all experiments may be 
tried, and if necessary, over and over again, that the students 
may take part in all kinds of agricultural labor ; but, of course, 
a main object should be to grow profitable crops, and to plant, 
cultivate and harvest them in the best manner and condition. 
It is desirable, also, that more attention should be given to the 
garden, and the students be early taught the value of so impor
tant a part of the farm, and we trust that out of the first appro
priations of money for the college, a sufficient sum may be 
applied to the erection of suitable forcing beds for the pro
duction of early vegetables, by which, not only can the pupils 
be instructed in one of the most profitable branches of agricul
ture, but no inconsiderable revenue could be derived from the 
sale of the products in the vicinity of the college.



The farm is now well stocked with cattle, a large proportion 
of which are thoroughbreds, and though purchased at reason
able rates fairly represent the various breeds. They are stabled 
and bedded comfortably, and the manure made by their means 
and the matter composted with it will enable such enriching 
to be given to the soil, that the farm products must necessarily, 
under proper cultivation, yield hereafter largely in excess of 
previous seasons. In addition, a valuable young stock will soon 
be growing up, and the cattle of the vicinity, and through it that 
of the State, will be continually improved by the use of the 
bulls, whose services are afforded at such reasonable rates as to 
give no excuse for the least prosperous farmer to degrade his 
stock by breeding to inferior ones. These pure-bred animals 
were put in competition with many others of the same class at 
one of the large exhibitions in the State the past fall, at which 
one of your Committee was present, and received a due share 
of admiration and premiums.

From what we could learn from the students who take their 
meals at the boarding-house we infer that they consider the 
board as good as can be afforded for the moderate price charged, 
and if we should suggest any alterations as to details it would 
be to reduce the amount of meat and add more largely vegeta
bles and farinaceous food, and especially unbolted wheat bread, 
and, in lieu of pastry, substitute fruits of the season. But under 
the present system the person who hires the boarding-house, 
and is limited as to the price which he shall charge the students 
who board with him, cannot be expected to do more than give a 
fair equivalent for such price ; and probably as the products of 
the farm increase, the trustees who have the oversight of this 
matter and are not blind to its importance will contrive some 
plan by which the students may have a greater variety at the 
minimum price. But as long as the energetic president of the 
college has any old apple-trees on the farm to be cut down or 
any other active employment for the young men, there will not 
be much complaint from them about their food, if it is abundant 
and of good quality. It must not, however, be forgotten that 
the only mode of providing board for such students as are unable 
to pay but a small price is by some such regulations as are now 
enforced on the person keeping the house, and that it is optional 
with other students whether they board there or elsewhere.



We commend to the consideration of the trustees the sugges
tions of the Committee of last year as to the boarding-house 
being run under their directions, and have no doubt they will 
come to a conclusion in consonance with the best interests of 
the students and the college.

“ No man,” said Jefferson, “ ever repented of having eaten 
too little.” Students will hardly subscribe to this axiom ; but 
they do not desire, nor should they have, during their life at 
college, aught but plain, wholesome fare, similar to what they 
had at home. Upon a review of our examination of the college 
and the farm, we are satisfied that great improvements have 
been and are being made in all the departments, that the stu
dents are not only well taught the theory of the various 
sciences in the class-rooms, but are practically instructed in the 
laboratory, in the field, the garden and the drill-room. The 
future usefulness of the pupils in agriculture is also held up 
prominently to their eyes, and the kindred sciences taught are 
necessary adjuncts to its full development, and no more special 
attention is bestowed upon them than is necessary for such 
purpose.

It is too late to re-open the question as to the necessity of 
educating the farming community for its own sake as well as 
for the sake of all other classes. To the rural population we 
must look for the substratum of all society, and from it come 
not only those who provide the material means for the subsist
ence of all others, but from its ranks are recruited the greater 
proportion of the most reliable business and professional men, 
and useful and efficient women. This class of society should be 
able to furnish the best possible material in the future, as it has 
in the past, for the use of the State, but as its prosperity has not 
increased in the same proportion as that of others it cannot care 
for itself, even as formerly, when the pinchings of parental 
economy, the savings of fraternal and sisterly affection, scarce 
sufficed to educate one member of the family; and now that 
education in other institutions has become so costly, farmers’ 
sons can only be instructed in institutions adapted to their 
means and objects.

Whether or no special institutions can educate agricul
turists, and whether the business of farming can be conducted



scientifically, and to the profit of the farmer and the nation, 
are questions of the past. The hundreds of agricultural 
schools in Europe attest the avidity with which more thorough 
knowledge—of the natural laws which govern the growth of 
crops and the atmospheric changes, of the habits, anatomy and 
diseases of domestic animals, of the principles of mechanics 
applicable to farm implements and machinery, and of many other 
things, not possible to be learned without special instruction— 
is sought; and the result of such instruction has been shown 
by the greatly increased production of the soil in those coun
tries which foster these institutions.

With the aid of a national grant, the State of Massachusetts 
has initiated an institution to promote the education of the most 
prominent and numerous industrial class in the Commonwealth, 
and so far as the experiment has progressed it is a success. It 
is not, however, complete, for the original scheme of providing 
buildings for four classes has not been perfected, and until that 
is done it cannot be said that the spirit of the original grant nor 
the intentions of the organizers of the institution have been 
carried o u t; and, if the experiment should by any possibility now 
fail, it would be owing, not to any lack of applications from the 
class whose instruction is had in view, nor from any want of 
energv or ability on the part of the trustees, presidents or teach
ers of the college, but solely from a want of accommodations 
for the tendered pupils. No educated and interested observer 
of this institution can fail to note that a four-years’ course is 
barely sufficient to perfect the students in the necessary learn
ing for the objects in view ; and that, if sufficient accommoda
tions are afforded, the college will be filled by large classes? 
while, as the number of pupils increases, the expenses of the 
institution will be met by a corresponding increase of resources.

We hope to see this institution put upon a complete and solid 
footing. At present, since it has no wealthy alumni to appeal to, 
and the people for whose sons its instruction is intended are, in 
the main, of very moderate means, its only reliance is, in the 
outset of its career, upon the beneficence of the whole commu
nity represented in the legislature, and we do not believe that 
community will desire that an experiment which has been so 
far successful shall now fail for need of that support which,



if not expressly promised, was impliedly vouched for at its 
inception.

At the proper time, we trust a professorship of veterinary 
science will be added to the college, and the diseases and treat
ment of the horse and other domestic animals be ' so taught 
that we shall have a class of men among us qualified to treat 
the ills of those animals in a scientific and humane manner, and 
the present system of quackery and inhumanity be abolished.

LOUIS AGASSIZ.
RICHARD GOODMAN.
ELIPHALET STONE.


