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REPORT OF THE PRESIDENT

OF THE

ONTARIO AGRICULTURAL COLLEGE,
GUELPH,

FOR THE

YEAR COMMENCING 1sr JANUARY AND ENDING 3lsr DECEMBER,

188]1.

ONTARIO AGRICULTURAL CoLLEGE,
GuEeLpn, 31st December, 1881,
To the Honourable 8. (', Wood,

Commassioner of Agriculture for the Province of Ontario.

Sir,—1I have the honour to submit for your consideration the following report of
work done in the Ontario Agricultural College during the year 1881, being the Seventh
Annual Report of the institution,

As the Act of Incorporation passed by the Legislative Assembly of the Province of
Ontario, on the 11th February, 1880, defines somewhat minutely the work of the College
and the Farm, it is here quoted for the information of all who may wish to know the
objects for which the institution is maintained :—

No. 60.] BILL,

AN Aor RrEsPECTING THE AGRICULTURAL CoLLEGE.

Her Masesty, by and with the advice and consent of the Legislative Assem-
bly of the Province of Ontario, enacts as follows :—

1. The School f Agriculture, heretofore established in the county of School of
Wellington, in this Province, for instruction in the theory and practice of A“";i.c““‘(‘;“’
agriculture, horticulture and arboriculture, and the conducting of experj. “*"tinued.
ments relating thereto, is hereby continued, at its present site, under the Site.
name of the “Ontario Agricultural College and Experimental Farm,”

1

Name.




Nature of
instruction.

Practical
education
insisted upon.

Nature of
experiments.

Publication of
procedure and
results.

Rules, regula-
tions and
curriculum of
the college.

Appointments
%o be made by
the Lieuten-

ant Jovernor

in Ceuneil.

2. The said college shall be furnished with all appliances, such as land,
buildings, implements, tools and apparatus generally, as may be necessary
for theoretical and practical education in agriculture, horticulture and arbo-
riculture, and the course of instruction therein shall be with reference to the
following subjects :

(1) The theory and practice of agriculture ;

(2) The theory and practice of horticulture ;

(3) The theory and practice of arboriculture ;

(4) The elements of the various sciences, especially chemistry, (theoretical
and practical), applicable to agriculture and horticulture ;

(5) The technical English and mathematical branches requisite for an
intelligent and successful performance of the business of agriculture and
horticulture ;

(6) The anatomy, physiology, and pathology, of the ordinary farm animals ;
with the characteristics of the different varieties of each kind; with the
management thereof in the Lreeding, raising, fattening and marketing of
each, and with a knowledge of the cheese and butter factory systems ;

(7) The principles of construction and skilful use of the different varieties
of buildings, fences, drainage systems, and other permanent improvements,
machinery, implements, tools and appliances necessary in agricultural and
horticultural pursuits ;

(8) And such other subjects as will promote a knowledge of the theory
and practice of agriculture, horticulture and arboriculture.

3. The education and instruction shall be at once theoretical and practical,
the former known as a course of study, and the latter as a course of apren-
ticeship ; and a time, not less than three and not more than five hours daily,
on a yearly average, shall be spent in undergoing the latter, and for the en-
couragement of such labours, an allowance in part liquidation of expenses
may be made ; yet, notwithstanding, the course of apprenticeship may be
dispensed with, if a satisfactory examination be previously passed in all the
operations therein required.

4. Experiments with the different varieties of cereals, grasses and roots,
of trees, plants, shrubs, flowers and fruits ; with different modes of cultiva-
tion ; with different manures; with the breeding, raising and fattening of
animals ; with the products of the dairy; and with whatsoever else may be
of practical benefit in adding to the knowledge of the facts, principles and
laws of the science and art of agriculture, horticulture and arboriculture
under the climatic conditions of this Province, shall be carried out on the
experimental farm ; and the modes of procedure and results published from
time to time,

5. The government of the college shall be under and according to such
rules and regulations as the Lieutenant-Governor in Council may from time
to time prescribe ; and such rules and regulations shall contain provisions
for the standard and mode of admission, the course of study, and apprentice-
ship in each branch in which instruction is given, and may authorize diplomas,
certificates of proficiency, scholarship or other rewards to he given, after
examination, in any of such subjects ; and may also impose reasonable fees
for attendance.

6. The Lieutenant-Governor in Council may from time to time appoint a
president and such professors, instructors, officers, assistants and servants as
the Lieutenant-Governor in Council may deem necessary for the efficient
working of said college, and the promotion of its usefulness, and may pass
by-laws regulating and prescribing their respective duties.
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7. There shall be two sessions in each year, and two terms in each 8e8Sion ; Sessions, terms

the winter session shall open on the first day of October, and close on the and vacations,
thirty-first dwy of March ; the Summer session shall open on the sixteenth
day of Apr.l and close on the thirty-first day of August; and the time be-

tween the cloring and opening of the respective sessions shall constitute the
regular vacaiions,

8. The Lieutenant-Governor in Council may agree with the University of Affliation of
Toronto for the affiliation of the said college with the said University, but the college

> : A with the
only to the extent of enabling the students of the said college to obtain at University of
the examinations of the said university such rewards, honours, standing, Toronto,
scholarships diplomas and

degrees in agriculture as the said uniw-r.sit_v, under
its statutes and the Acts of the Legislature in that behalf, may be allowed
ts confer.,

9. In connection with the college there shall be & museum of agriculture Museum and
and horticulture, together with the scientifie and technical branches relating laboratory,
thereto, in order to afford aids to practical instruction, and illustrations of
the agricultural and horticultural products of the Province ; as well as a
botanical and chemical l:«lmmtor_v to which vendors of seeds and artificial
manures may send such seeds and manures, in order that after the proper
inspection and tests their purity and strength may be reported for the benefit

and protection of the agricultural community,

10. Tt shall be lawfol for the Lieutenant-Gove
of the Province to ac cept, hold

personal or real property or effects which any person may think fit to make
for the purposes of the said college,

rnor in Council on } half Gifts, be-
MOV anv oifte " o wvises quests, etc., to
and enjoy any gifts, be quests, or devises of coliogn. B
seum or
museum or lnlmratory, laboratory.

11. The Li(-ut,t-nant(}()\'ornor in Council m

may be deemed expedient touching the conduct of the studs nts, and their test or profes-
attendance on public worship in thei respective churches or other laces of }'on required ;
attendance on p ship in th Ir respective Cchurches 1er places of ' 1 tacili-,
religious worship, a:nd respecting their religious Instruction by their respec-

ties given for
tive ministers, according to their respective forms of religious faith, and scquiring reli-

ta g glous training,
every f;l(‘l]lty shall be afforded for such purposes. ¢

ay make such regulations as No religious

12. Full reports of the progress of the said college and farm shall be an- Reports and

nually returned and submitted to the Legislative Assembly, which reports returns to the
v ~ : v Legislative
shall, amongst other things, contain :—

Assembly,

(1) A tabular statement with the name and residence of each student at-

tending in each session of the Year, together with the name, residence and

occupation of the parent or guardian, the number of classes that each student

attended, and his progress and efficiency therein ;
(2) A return of the professors, instructors and assistants, with a summary

of the instruction given by each ;

(3) A copy of the examination papers used in the sessional examinations,
and the results thereof ;
(4) A summary of the operations in the various departments of the farm 3
(5) A clear and succinct account of the modes of procedure and results of
the various experiments carried on during the year ;

(6) A detailed statement of the income and expenditure of the college and
farm for the year

(7) A copy of all rules and regulations made during the year by the Lieu-
tenant-Governor in Council, regarding the standard and mode of 2 Imission,
the course of study and the course of apprenticeship ;

(8) A comparative statement showing the progress of th.: college and farm
from year to year.

b




For the last four or five years the Ontario Agriculture' College and Experimental
Farm has been managed by two distinct heads—the President and the Farm Superin-
tendent, who are to a large extent independent of each other. The President has
absolute control inside, and the Farm Superintendent outside. Each is expected to work
for the other ; and neither is responsible for the discharge of his duties to any one but
the Minister of Agriculture.

The outside work is divided into five departments—

[.—THE FArRM DEPARTMENT.
[I.—Tue Live STocK DEPARTMENT.
[II.—Tae HORTICULTURAL DEPARTMENT.
[V.—Tue MECHANICAL DEPARTMENT.
V.—THE EXPERIMENTAL DEPARTMENT.

For all these my colleague Professor Brown alone is responsible. He hires the men,
directs the foremen, makes the purchases, and does whatever else he thinks necessary for
the accomplishment of the object in view. His report, in the second part of this volume,
contains a full account of the work done in the outside departments during the past year ;
and I have much pleasure in referring to it as a repository of valuable information on
matters pertaining to agriculture.

The inside work, on the other hand, is cmbraced under three heads—

I.—TuE Course oF INSTRUCTION IN THE COLLEGE.
IL.—TuE BoAarpiNg Housk AND CoLLEGE BUILDINGS.
III.—TuEe BusiNgss DEPARTMENT.

For this I am directly responsible to the Commissioner of Agriculture, and through him
to the Government of which he is a member. So, without further introduction, I beg

to report as follows :—

I.—TuaEe Course oF INSTRUCTION IN THE (COLLEGE.

Before proceeding to report on the year 1881, I shall give the terms into which the
year is divided, a list of the subjects taught, and the names of the professors and lec-
turers, with the work allotted to each. After that I shall speak of the year’s operations
as a whole, and then of each term separately.

The scholastic year commences on the 1st October, and ends on the 31st August. It
is divided into two sessions, and each session into two terms:—

SESSIONS.
| Fall Term.
| Winter Term.

Summer Session—16th April to 31st August ! pring Term
| Summer Term.

Winter Session—1st October to 31st March

TERMS,

Fall Term—1st October to 22nd December.

Winter Term—5th January to 31st March.

g Spring Term—16th April to 30th June.
Summer Term—I1st July to 31st August.

SusJecrs TAvuGHT.

The regular course of study extends over a period of two years, and embraces the
following subjects :—

First YEAR.—Agricuiiure, Live Stock, Inorganic Chemistry, Organic Chemistry,
Veterviery Anatomy, Veterinary Materia Medica, Zoology, Structural and Physiological

Botany,
keeping,
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Botany, Geology and Physical Geography, English Literature and Composition, Book-
keeping, Arithmetic, and Mensuration.

SECOND YEAR.—Agriculture, Live Stock, Agricultural Chemistry, Veterinary Patiology,
Veterinary Sury.ry and Practice, Systematic and Economic Botany, Entomology, Meteor-

ology, English Literature, Political Economy, Book-keeping, Mechanics, Levelling and
Surveying.

The method of instruction is by lectures. Authors are read and studied in conneection
with the lectures on English Literature, Political Economy, and Botany ; but in the other
departments books are not used in the class-room, except for occasional reference.

THE STAFF.

1. James Miuis, M. A., President.

English Literature, Tolitical Economy, Structural and Physiological Botany, and Zoology.

2. WiLLiax Browy, C.E., P.L.S.

Agriculture, Live Stock, and Arboriculture.

3. J. Hoves Panton, M.A.

Chemistry (Inorganic, Organic and Agricultural), Geology, Physical Geography and
Meteorology, Systematic and Economic Botany, Entomology.

4. J. P. McMurgicH, B.A.
(Lately appointed. Duties defined farther on.)

5. E. A. A. Graveg, V.8,

Veterinary Anatomy, Pathology and Materia Medica, with the Practical Handling and
Judging of Horses.

6. ALEXANDER McTavisn, 1sT Crass PRovVINCIAL CERTIFICATE.
(Lately succeeded by WiLLiam Narrress, 1sT CLass A ProviNciAL CERTIFICATE.)

Arithmetic, Mensuration, Mechanics, Levelling, Surveying and Book-keeping.

THE YEAR 1881, :

The year 1881 has not been marked by anything striking or unusual in the Mistory
of the College. It has rather been characterized by faithful work and substantial progress
in the different departments of the institution. At the same time, it has not been alto-
gether void of incident. I could speak of large) additions to the library, the granting of
diplomas for the first time, the appointment of a new professor, and other matters of
special interest and importance ; but it would interfere with the plan of my report to do
80 in this paragraph.

1 think I may safely say that the institution is growing in favour at home and abroad.
The applications for admission at the commencement of each session are more than we
can accommodate. Several delegations from the neighbouring Republic have lately
examined and approved our methods ; and the farmers of Ontario have begun to urge
the importance of a liberal outlay for the purpose of building a laboratory, constructing




suitable green-houses, and otherwise making more satisfactory provision for the efficient
working of the several departments.

On looking over the list of students, I find that the attendance in 1881 has reached
217—1 from the United States, 1 from Bermuda, 1 from [reland, 3 from New Brunswick,
3 from Scotland, 3 from Wales, 6 from Nova Scotia, 11 from England, 24 from the
Province of Quebec, and 164 from Ontarjo,—t.e., 751 per cent. of residents and 24} non-
residents,

From an examination of the college roll in appendix 1, it will be seen that the
Ontario students come from all sections of the Province. The list embraces 31 counties
and 7 cities. The County of York has 11 representatives, Oxford 10, Wellington 10,
Carleton 8, Lanark 8, and Huron 7 ; Brant, Grey, Perth and Simcoe, 6 each ; the City
of Ottawa 14, Toronto 7, and Hamilton 4.

Counties, etc Students. Counties, ete. Students.
Brant 6 Middlesex 0 02 > s . 3
Bruce , Norfolk . .. " ' 4
Carleton 8 Northumberland 1
Durham 2 | Ontario ........ 3
Elgin 5 | Ottawa 14
Frontenac 2 | Oxford 10
Guelph............ 1 Peel .. 2
Glengarry 3 Perth . . 6
Grey > 6 Peterboro’ 2
Haldimand 2 Prince Edward . 1
Halton...................... 2 | Renfrew ......... 1
Hamilton ........ 4 | Simcoe ............... 6
Huron ...... . 7 | St. Catharines .............. 2
Kingston ....... 4 Toronto .......... 7
Lambton . .. 2 Victoria...... ... 2
Lanark 8 Waterloo .................. 4
Leods ceveeriniennresees 3 | Wellinglom o.oo.. ottt 10
Lincoln ........... 2 ; Wentworth .. .............. 5
London .................... 1 |

To this may be added a statement showing the numbers by which the different
religious denominations have been represented in the institution during the past year :

Episcopalians ............................... RAPTUSPONIIRTE
Presbyterians ......................................... 70
Canada Methodists ...................... .. indemisneieny -0
Baptists ...........
Roman(‘atholics4.........A.......................
Congregationalists
e Primitive Methodists
Lutherans

United Brethren . ...
Episcopal Methodists
Friends

Jews
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Lectures commenced on the 1st October and continued throughout the first three
terms of the scholastic year 1880-81—from the 1st October to the 30th June. Durin
that time all our regular students were engaged in class-room work and manual labour
alternately—three hours a day having been spent at the former, and from three and a
half to five at the latter. To this were added five hours in two weeks for set-up drill
and gymnastics, under the very efficient drill instructor of the Wellington Field Battery.,

So that the daily routine of every student in the regular course, for nine months of the
year, was-

Lectures in the College, three hours a day (excepting Satur lays).
Manual labowr outside, three and a half to five
Study in room, two hours a day.

Drill and G'ymnastics, one hour a day (

hours a day.

for five days of every alternate week),

While the first year students were at lectures in the College, the
dents were engaged outside. Those who went out to work in the
lectures in the afternoon, and wie versa. Thus the theoretical work inside and the

practical work outside went on simultaneously during the fall, winter and spring terms.

The summer term (1st July to 31st August) was devoted entirely to work in the outside

departments—the farm, the live stock, the garden, the carp nter-shop and experiments,

In order to place systematically and clearly before the readers of this Report an
outline of the literary work done in the institution, I have drawn up the following syl-
labus of lectures delivered by the professors in the several departments and sub-depart-

ments during the last scholastic year, commencing on the st October, 1880, and ending
the 31st August, 1881 :

second year stu-
forenoon, came in for

OUTLINE oF Crass-RooM Work,

(Zst October to 30th June.)

FIRST YEAR.
FALL TERM—18T OcToBER TO 22ND DECEMBER,

Department 1,—A griculture,

Intrmhwtory—Anci(‘nt and modern agriculture :
sciences affecting agriculture ; different kinds of farmin
Reclamation of Land.—Clearing, stumping,

Soils.—Origin and distribution of soil; natural conditions of soil and plant ; exami-
nation and classification of soils ; physical and chemical properties of each kind.

Rotation in Cropping.—Importance and necessity of rotation ; principles underlying
it ; rotations suitable to different kinds of soil ; examination and criticism of different
systems of rotation.

Busldings.—Location of house, barn and stables ;
horses, sheep and cattle ; arrangement of farm buildings.

Implements and Machinery.—Principles in construction of implements and ma-

chihery ; points to be aimed at ; classification, examination, and description of the same,
Miscellaneouc.—Rosds, lanes, fences, wells, ete,

agricultural literature ; arts and
~ ;
stoning, fallowmg, ete,

framing a building ; stables for

Dspartment 2.—Science.

Chemical Physics,—Matter ; dccessory and essential properties of matter ; attraction;
various kinds of attraction—cohesion, adhesion, capillary, electrical and chemical ;
specific gravity ; weights and measures ; heat, measurement of heat, thermometers,




pyrometers, specific and latent heat ; sources, nature and laws of light; spectrum
analysis.

Inorganic Chemastry. - Scope of subject ; elementary and compound substances ;
chemical affinity ; symbols ; nomenclature ; combining proportions by weight and by
volume ; atomic theory ; atomicity of the most important elements: oxygen and hydro-
gen ; water—its nature, functions, dec¢omposition and impurities ; nitrogen ; the atmo-
sphere—its composition, uses, and impurities ; ammonia—its sources and uses ; nitric acid
and its connection with plants ; carbon ; combustion ; carbonic acid and its relation to
the animal and the vegetable kingdom ; sulphur and its compourds ; manufacture and
uses of sulphuric acid ; phosphorus ; phosphoric acid and its importance in agriculture ;
ehlorine—its bleaching properties ; bromine ; iodine ; silicon: ete.

Zoology.—Nature of life; vital force; difference between animals and plants ;
morphology and physiology ; homology and analogy ; definition of species ; classification ;
subdivisions of the animal kingdom ; characters of the classes and most important orders

of Invertebrates ; general characters of Vertebrates ; classes and orders, with a brief
dt'scription of each.

Department 3.— Veterinary Science,

Anatomy and Physiology of the horse, ox, sheep and pig ; osseous system, muscular
system, syndesmology, plantar system, and odontology.

Department 4.— English.

Lectures on Composition.—The sentence, the paragraph, and the period ; capitals and
punctuation ; style—its qualities and varieties. Zxercises in Composition.
English Classics.—Critical study of Scott’s “ Lady of the Lake.”

Department 5.— Mathematics,

Arithmetic.—Review of subject, with special reference to farm accounts ; tables of
weights and measures discussed ; interest, discount, stocks and partnership.
Mental Arithmetic.—Calculations in simple rules, fractions, and compound rules.

FIRST YEAR—(Continued).

WiNTER TERM—5TH JANUARY TO 31sT MARrcH.

Department 1.—Agriculture.

Breeding, rearing, and feeding of animals. Points to be considered in deciding
what kind of animals to keep,
Horses.—Different breeds of horses, and leading characteristics of each ; type of
| horse required for farm work ; breeding, feeding and general management.

‘ Cattle.—History and characteristics of Shorthorns, Herefords, Polled Angus, Ayr-
shires, Jerseys, Devons, Galloways, etc. ; grade cattle ; milch cows—points of a good
milch cow ; breeding generally, cross-breeding, in-and-in breeding ; pedigree.

| Sheep.—Breeds of sheep generally considered ; long-woolled sheep ; medium-woolled
sheep ; short-woolled sheep ; crosses between different breeds compared ; texture,

| quality, quantity, and uses of different kinds of wool.

'f Swine.—Characteristics of various breeds ; management of sows ; stores ; bacon-

curing, etc.
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Department 2.—Secience.

Inorganic Chemistry.- -Subject continued from fall term.

Organic ( hemastry.—Constitution of organic compounds ; alcohols, aldehydes, acids
and their derivatives ; formic, acetic, oxalic, tartaric, citric, lactic, malic, uric and
tannic acids. Constitution of oils and fats —saponification ; sugars, starch, cellulose ;
albuminoids, or flesh formers, and their allies ; essential oils ; alkaloids— morphine and
quinine ; classification of organic compounds,

Zoology. —Subject mntinuml—‘h‘pwiul study of Infusoria, Scolecida and Insecta.
General characters of the Vertebrates—the various orders, with morphological and
physiological distinctions of each, illustrated by common examples. Special study of

the families of the Aves containing the insectivorous birds, and the families of the
Mammalia containing the farm animals,

Department 8.— Veterinary Sectence.

Veterinary Anatomy. —Anatomy and physiology of the horse, ox, sheep and pig—
digestive system, circulatory system, respiratory system, urinary system, nervous system,
sensitive system, generative system, tegumental system.

Departrient 4-—English.

Lectures on Composition continu:d. —Common mistakes in speaking and writing
discussed and corrected ; most importa 1t figures of speech defined and illustrated.

Ezercises in Composition continued. -Exercises in synthesis ; abstracts of speeches
and essays ; letter writing,

English Classics. —Committing to memory and critical study of Scott’s * Lady of
the Lake.”

Department 5.— Mathematics and Book-keeping.

Aritlune!ic.——Equation of payments; percentage ; profit and loss; stocks ; partner-
ship ; alligation ; exchange.

Book-keeping. — Business
field, and garden accounts.

forms and correspondence ; general farm accounts ; dairy,

FIRST YEAR—( Continued).

SpPriNG TERM—16TH AprIL T0 30TH JUNE.

Department 1 —Agriculture.

Preparation of Soil.—Modes of preparation for different crops, as wheat, barley,
oats, rye, pease, maize ; modes suited to various kinds of soil.

Seeds and Sowing.—Testing the quality of seed ; changing seed ; quantity of seed
per acre ; methods of sowing.

Improvement of Lands.—Ordinary cultivation : subsoiling in some cases ; fallowing ;

)
draining; manuring. Farm yard manure, and management of the same ; the properties,

application and uses of artificial manures—lime, plaster, salt, bone-dust, superphos-
phates, etc.

Roots.—Chultivation of roots and tubers—turnips, mangolds, carrots, potatoes; effects
of each kind on soil.

Green Fodders.—Tares, lucerne, sainfoin, prickley comfrey, clovers, grasses ; the
eultivation and management most appropriate for each.

Management of pastures ; harvesting and preparing crops for market or one’s own
use; crops of current year examined.




Department 2.— Science.

Geology.—Connection between geology and agriculture; classification of rocks—
their origin and mode of formation, changes which they have undergone after deposition ;
fossils—their origin, inferences from their presence in rocks; geological periods and the
characteristics of each. Geology of Capada, with special reference to the nature and
economic value of the rock deposits ; glacial period and its influence in the formation of
soil. Lectures illustrated by numerous diagrams and specimens.

Physical Geography.

Scope of the subject—earth's place in space, external and
internal conditions, atmosphere, ocean, land ; superficial configuration of Ontario : theory
of springs ; classification of lakes ; zones of animal and vegetable life,
Botany.—Structural and physiological botany ; internal structure of plants—cells
and vessels; structure and development of the external parts of plants—root, stem,
leaf, flower, seed, fruit : physiology of cells and vessels -chlorophyll, starch, gum, sugar,
crystals, ete. ; movements of fluids in plants, respiration, nutrition, reproduction ; hybri-
dization : modes of propagation ;

on . propagation of varieties by grafting, budding, layering
and division ; diseases of plants—smut, rust, mildew, ete.

)

Department 3.—

Veterinary Science.

Materia Medica.—The preparation, doses, action, and uses of about one hundred of
( prey ) )
the principal medicines used in veterinary practice.

Department 4.— English.

Lectures on the subject, and class-room exercises in business correspondence, ete,
English Classics.—Committing to memory and critical study of Goldsmith’s ¢ Deserted

Village.”

Department 5.— Mathematics.

Mensuration—Mensuration of surfaces—the square, rectangle, triangle, trapezoid,
regular polygon, circle, sector, segment, ete. Special application to the measurement of
lumber. Mensuration of solids— tethrahedron, cube, prism, cylinder, spherical segment,
spherical zone, parabolid, frustrum of parabolid, spheroid, circular segment of spheroid,
etc. Special application to the measurement of timber, earth, ete,

SECOND YEAR.

FAaLL TerM—I1sT OcTOBER TO 228D DECEMBER.

Department 1.— Agriculture.

Ezxperimental Plots.—The results of last season’s experiments with wheat, oats, barley,

* pease, grasses, clovers, roots, etc.; liability to disease ; effects of various manures on
different crops ; growth of plants, ete.

| Farm Management.—Detailed account of the treatment of each field ; results from

| different kinds of seed and soil ; effects of manure ; harvesting, storing, and threshing of

| crops ; fall ploughing ; subsoiling, etc.
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Stock-Feeding.— Value of feeding materials ; estimate for winter keep of live stock ;
. housing, feeding, and fatte ning ; points to be observed in seleeting animals for fattening ;
feeding experiments ; common diseases of animals ; management of animals on pasture ;

value of green fodder, Dairy management and cheese-making,

Department 2.—Science.

Agricultural Chemistry.—Connection between chemistry and agriculture: the

various compounds which enter into !lln‘('ulnlnmi!inll of the bodies of animals: the

chemical changes which food undergoes during digestion ; chemical changes which occur
during the decomposition of the

bodies of animals at death ; the functions of animals and
plants contrasted : food of plants, and w' ence derived ; origin and nature of soils ;
classification of soils ; causes of unproductiveness in soil and how detected ; composition
of different plants in relation to the soils upon which they grow ; rotation of Ccrops ;
preservation, devclopment, and renovation of soils: manures classified, the chemica}
action of manures on different soils ; chemical theories in reference to the action of
superphosphates ; the action of lime in the decomposition of double silicates ; feeding of
animals ; classification of foods ; chemical results in the use of different foods : points
necessary to be considered in order to obtain the full value of artificial and natural foods.

Meteorology.— Relation of Meteorology to Agriculture ; composition and movements
of the atmosphere ; nature and manipulation of the barometer, its importance in fore-
casting the weather ; temperature, description of the various instruments used in its
measurement and how to use them : solar and terrestrial radiation ; the influence of
forests on climate ; mists, fogs, clouds, rain, hail, and snow ; description of instruments
used in measuring rain and snow fall ; velocity and direction of wind ; causes affecting
climate ; influence of climate on vegetation.

Department 3.— Veterinary Science.

Pathology.—Osseous System—Nature, causes, symptoms, and treatment of diseases
of bone, as splint, spavin, ringbone, etc.
Muscular System—Nature, causes, and treatment of flesh-wounds, etc.

Syml»fsnwluy_l/———N:}tur(-, causes, symptoms, and treatment of bog-spavin, curb, and
other diseases of the joints.

Plantar System—Nature, causes,
founder, and other diseases of the foot.
Odontology— Diseases of the teeth and treatment of the same,

symptoms, and treatment of corns, sand-crack

Department 4.— English.

Lo’ctures.—Etymological, syntactical, and rhetoric
history of its formation, its connection with othe
use and abuse ; prose and poetic diction.

Composition.—Essay writing ; familiar and business correspondence,

English Classics.—Critical study of Shakespeare’s * Julius Caesar.”

al forms of the English language ;
r languages ; rhetorical figures ; their

Department 5.— Mathematics.

Statics.—The mechanical powers ; friction ; the steam engine ; strength of materials ;
units of work ; ete.

Drainage.—General principles ; discharging water-ways ; how, where, and when to
commence draining ; depth of drains and distance apart; furrow drains ; draining
followed by other improvements ; drainage implements ; levelling,




SECOND YEAR—((,‘ontinued.)
WiNTER TERM.—5TH JANUARY T0 31sT MARCH.

Department 1.— Agriculture.

Laws affecting agriculture ; capital required in farming, laying out of farm ;
general management and economy : measuring, levelling and draining; permanent
pastures ; inventory and valuation ; cost of production ; buying, selling, and marketing ;
field experiments.

Management of cattle, sheep and other animals in winter ; breeding generally
considered ; special management of ewes before, during, and after the season of lambing ;
treatment of other animals in parturition : rearing of lambs, calves, and pigs; washing
and dipping sheep, etc., ete.

Arboriculture.—Planting and attendance of forest trees, shade trees, etc.

Department 2.—Science.

Agricultural Chemistry.—Subject continued from Fall Term.

Entomology.— Anatomy of insects; geographical distribution and classification of
insects ; metomorphosis of insects ; insects injurious to vegetation, their habits and the
best methods of checking and preventing'their ravages—all illustrated by a good collection
of specimens.

Department 8.— Veterinary Science. .

Digestive system—nature, causes, symptoms and treatment of spasmodic and flatulent
colic, inflammation of the bowels, acute indigestion, tympanitis in cattle, impaction of
the rumen, and many other common diseases.

Circulatory system—description of the diseases of the heart and blood vessels.

Respiratory system—nature, causes, symptoms, and treatment of catarrh, nasal-
gleet, roaring, bronchitis ; pleurisy, inflammation of the lungs, etec.

Urinary system—nature, causes, symptoms, and treatment of inflammation of the
kidneys, etc.

Nervous system—nature, causes, symptoms, and treatment of lock-juw, string-
helt, ete.

Sensitive system—nature, causes, symptoms, and treatment of the diseases of the
eye and ear.

Generative system—nature, causes, symptoms, and treatment of abortion, milk-
fever, etc.

Tegumental system—nature, causes, symptoms, and treatment of scratches, sallenders,
mallenders, parasites, and other diseases of the skin.

Department 4.—English and Political Economy.

Lectures.—Lectures on accuracy, purity, propriety, clearness, precision, strength,
and grace ; varieties of style described ; false syntax discussed and corrected.

Composition.—Exercises in impromptu composition and letter writing continued.

English Classics.—The critical study of Shakspeare’s ** Macbeth.”

Political Economy.—Utility ; production of wealth-—land, labour, capital ; division
of labour; distribution of wealth ; wages ; trades-unions ; co-operation ; money ; credit,
credit cycles ; functions of government ; taxation ; etc.

Department 5.— Mathematics.

Dynamics.— Motion, forces producing motion, momentum, ete.

Hydrostatics.—Transmission of pressure; the hydraulic press; specific gravity,

density ; pumps, siphons, etc.
Road-Making.
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SECOND YEA R—( Continued.)
SprING TERM.—16TH APRIL TO 30rH JuNE

Department  1.— Agriculture.

Review of all past lectures with special drill on outside work. Reasons for
management, etc.

[)w]m riment 2.—Science.

Systematic and Economic Botany.—Subject defined ; principles considered in the
classification of plants —~plants classified ; orders containing the plants of greatest
importance to the agriculturist described ; plants classified in regard to their economic
value for food, medicine, fabrics, forage, timber, etc. The course illustrated by a large
collection of well preserved plants,

Practical and Analytical Chemistry. —Chemical manipulation, preparation of common
gases and reagents; operations in analysis—solution, filtration, precipitation, evapora-
tion, distillation, sublimation, ignition, and the use of the blow-pipe ; testing of

substances by reagents ; impurities in water ; adulterations in foods and artificial
manures ; injurious substances in soils,

Quantitative analysis of soils, manures, and farm produce,

Department 8.—V, eterinary Science,

Materia Medica.—The preparation, actions, uses, and doses of medicines—continued

from the Spring Term of the first year. Lectures on special subjects, such as pleuro-
pneumonia, the rinderpest, tuberculosis, ete.

Department 4.— English.

Lectures,-—Taste, characteristics of taste, standard of taste; pleasures of the imagina-
tion—their sources, viz., the novel, the wonderful, the picturesque, the sublime, the
beautiful ; wit, humour, ridicule, etc.

Jomposition—Business forms and correspondence ; general letter-writing, ete.

English Classics.—The critical study of Milton’s “ L’ Allegro” and “ Il Penseroso.”

Department 5.— Mathematics and Book-keeping.

Surveying.—Fields surveyed with chain and cross-staff ; heights and distances found
by the theodolite.

Book-kezping.—Review of previous work ; laws relating to farming—deeds,
mortgages, notes, etc., with laws relating thereto,

Having spoken thus briefly of the year 1881 as a whole, I now proceed to report
more at length on the work of each term separately. As already intimated, the scholastic
year began on the st October, 1880, and ended on the 31st August, 1881, while the
financial year began on the 1st January and ended on the 31st December ; and for this
reason it is somewhat difficult to make our reports intelligible to ordinary readers. The
following arrangement of the terms will, perhaps, illustrate what I mean :—

‘ Fall Term (1880)
. Winter Term (1881)
Scholastic Year— Spring Term e l
Summer Term ¢
Fall Term “ ’

Financial Year,




From this it will be seen that the financial year embraces the last three terms of one
scholastic year and the first term of another. The scholastic year commences with the
fall term, and the financial year with the winter term. Hence the confusion which arises
in the minds of some.

The Fall Term of 1880, i.e., the first term of the scholastic year, having been treated
of in last year’s report, I shall begin with

THE WINTER TERM OF 1881.
5TH JANUARY To 31sT MARCH.

The students in attendance were those who had entered at the commencement of the
Fall Term in October, 1880, or previous to that date—126 in number; and the work
was to a large extent a continuation of the subjects begun at that time.

LECTURES.

The regular students of the first year had a course f'f 165 ln-vturﬁs on ‘tlw dim'_rt‘nt
subjects prescribed for the Winter Term—thirty on ;\gru-u]turn and Ll\'l: St({n'k, H.nrt'v-
three on Chemistry, twenty-two on Veterinary Anatomy, thirty-three on English Litera-
ture and (’nmpnsi.tinn, twenty on Zoology, twenty on Arithmetic, and seven on Book-
keeping. During the same time the s:-vmnl'y(-nr st}nlvn‘ts attended 143 lectures, and
spent twenty-two hours in the practical handling and judging <:f cattle, shm.*p and hm:sw,
under the supervision of the veterinary surgeon and the professor of agriculture. .l‘he
subjects and lectures were: Agriculture and Live Stock, seventeen l('(‘tvlll‘('h‘.; Aboricul
ture, five; Agricultural Chemistry, thirty-three ; l‘jllt‘rllll({lng.\',.t‘h'\'on; Veterinary Path-
ology, twenty-two ; Political Economy, twenty-two; English Literature, eleven : Natural
Philosophy and Road-making, twenty-two.

“COURSE OF APPRENTICESHIP.”

tegarding the course of apprenticeship in practical work, l. may say that during the
pasé year the students were regularly and systematically sent in rotation to all the out-
side :‘o-pur(nn-nts, 1.e., to the farm, thc.' live x‘tm-k, the garden, the carpenter-shop, and
the experimental department, so that it was in 4”". power of everyone, who was at all
industrious, to get a fair knowledge of whatever is to be learned in each department.

During the winter months it is sometimes difficult to find work of a kind suitable
for the pm"pnsvs of instruction. The experimental department is quiet, Yhe'r“‘ is not much
to do on the farm, and very little in the garden ; consequently more time is devoted to
the mechanical and live stock departments in the Winter Term than at any othl-r.svnson
of the year. In this way not only is the difficulty met, but special opportunities are
afforded the young men for learning the use of «-n.rpnn.tur's tools, .untl acquiring a practical
knowledge of the best methods of feeding and managing the ordinary farm animals.

Live Stock.

In this department, the first year students devoted thre-v hours a week to thf% study
of the characteristic points and peculiarities of the leading ln't-v(.l:-; nf Hh('.op, pigs and
horses, while the second year men spent one hour a week in handling, _]u(lglng and com-
paring the different breeds and varieties of sheep and cattle. The method of instruction
was the same as usual, and may be described as follows :— X

A specimen of some kind, say a Shorthorn steer, is brought into the lncture-m(?m.
which is so arranged with galleried seats that every student, while in his place taking
notes, has a full view of the lecturer and all his movements. The dlﬁjerent parts of .the
animal are first pointed out and named, such, for example, as the brisket, crops, loins,
twist, etc. After this has been several times repeated, the students are called on to
point out and name the several parts in presence of their class-mates. The lecturer then
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criticises the animal more closely, indicating the strong and the weak points, and giving his
estimate of it as a whole. Afterwards several animals of different breeds are brought in
together, and he proceeds to describe and illustrate what are considered the good points
of an animal for beef and for milk, *omparing and contrasting Shorthorns, Herefords,
Aberdeen Polls, Devons, Galloways, Ayrshires, and Jerseys—breed with breed in regard
to shape of frame, quality of flesh, feeding, beefing, milking, hardiness, and other pro-
perties. Much the same course is pursued with the different breeds of sheep. Cotswolds,
Leicesters, Southdowns, Oxford Downs, Shropshire Downs, and Merinos are frequent.y

examined in the class-room, and compared with one another as regards carcass, constitu-
tion, wool, mutton, feeding, hardiness, etc. Thus the instruction in this department is
made in the strictest sense definite and practical,

NATURAL ScIENCE.

In the department of Natural Science I have to report as I did last year, that good
work has been done:; but that the results would have been better and

factory to all concerned, if the institution had been provided with a good laboratory and
apparatus suitable for making the experiments which constitute so large a part of the
instruction in this important department. The professor of chemistry did all that any
chemist could do, but he was much hindered by the utter insutlivit-m-y of our ei
twelve laboratory and its scanty equipment,
the inorganic chemistry which they had studied throughout the Fall Term, took up the
somewhat difficult but interesting subject of organic chemistry. A full course of lectures
was delivered, embracing all the important organic compounds, while special attention
was paid to the nature and sources of sugar, starch, oils, fats, the albuminoids or flegh-
formers, and other substances which have a more or less direct bearing on agriculture
and stock-raising. At the same time they received lectures from another professor on
zoology, the object of which was to give them a general view of the whole animal king-
dom, and thus make them more intelligent and appreciative students of particular parts
of that kingdom under the heads of entomology and veterinary science. While the
students of the first year were thus employed, those of the second year were attending
lectures on agricultural chemistry and entomology. During the previous term they had
learned the relation of chemistry to agriculture, and with this knowledge they now pro-
ceeded to study the nature and sources of plant food, the origin and properties of the
different kinds of soil, their preservation and renovation, the causes of unproductiveness,
artificial fertilizers and farm-yard manure, the chemical composition of various fodders,
and the nutritive value of each, With such subjects as these, they were occupied three
hours a week, and spent one hour a week in examining specimens of the various insects

which infest our crops and fruits, and in studying the best known means of (~hv(=king and
preventing their ravages.

much more satis-

ght by
The first year students, after completing

VETERINARY SCIENCE,

As will be seen from the syllabus of lectures given on a previous page, the Winter
Term in the veterinary department is devoted to the anatomy, physiology, and pathology
of the horse, ox, sheep and pig. The lectures to the first year students were on the
anatomy and physiology of these animals, and were illustrated by the complete skeleton
of a horse and portions of other skeletons. Those delivered to the students of the second
year, discussed various diseases and their treatment, especially the common ailments of
the horse, as spavin, ringbone, curb, founder, inflammation and such like,
for the purpose of making the instruction thoroughly practical, horses were regularly
brought into the class-room and examined, first by the professor in presence of the class,
and afterwards by the students themselves, Thus the veterinary surgeon was each day
enabled to see whether his lectures were really understood by those to whom they were

delivered. This part of the work, I am pleased to say, was heartily  entered into and
much appreciated by the second year men.

Here again,

- ot




ExcrLisa LiTERATURE AND Poriticar Economy.

Our ccuise of study is still the same, and the same subjects are emphasized. We
spend no time on l,a.tin', Greek, French or German ; and not much on anything which
has not a direct bearing on the ord.aary duties of a Canadian farmer. The time may
come when it will be proper to add drawing, elocution, and, perhaps, French or German
to the list of studies; but at present it seems wise to resist the temptation in that direc-
tion. We give all the subjects of the programme a fair share of attention, but lay most
stress on agriculture, live stock, chemistry and veterinary science. Our primary aim is
to make good practical farmers; but we are not forgetful of the fa(‘.t that it is no less
important to make good citizens—to add some of (}l‘t‘ graces gml refining |.nﬂuenc¢~s of a
broader culture, and thereby fit our students for filling positions of trust, influence and
respectability in church and state. L

The kind of education which enables a man to make the most of his abilities in the
social circle, the municipality, or the political arena, is not got by confining the attention
to any single subject, but by reading, writing and conversation, with the :ls'lmrpvn.ing and
refining influence of many studies. At the same time, I think there is nothing else
which contributes so much to that end, and tends so directly to create and foster a taste
for reading, as frequent practice in composition and the critical reading of selections from
the best English authors; and for this reason we devote all the time we can spare to
that department. .

During the Winter Term of 1881, the first year students spent one hour a week in
writing letters and impromptu compositions, and two hours in the critical study of Scott’s
“Lady of the Lake.” The second year men read Shakespeare’s “Julius Cesar,” com-
mitting to memory the best passages, and devoted considerable attention to the study of
Political Economy. Land, labour and capital passed under review ; and some of the
great problems connected with protection, free trade, and the functions of government
were freely and warmly discussed.

MATHEMATICS AND BOOK-KEEPING.

In this department, the first year students commenced the study of book-keeping on
: . : A1 m

the 5th of January, and continued that of arithmetic from the Fall lerm. In the
former, the master in charge having devoted special‘ attention to the subject, gave a
valuable course of lectures and a number of exercises on what may be called farm
book-keeping—farm, field, garden and dairy accounts; in the latter, particular stress
was laid on the commercial part of the subject, and the solution of such problems as are
required in the business of the farming community. At the same time the second year
students were engaged in the study of dynamics, hydrostatics, and road-making. The
principles learned in hydraulics were applied in studying the construction and working
of pumps, siphons, hydraulic rams and presses; and under the head of road-making,
several matters of importance were discussed, such as road materials, the construction of
various kinds of roads, lanes and walks—macadamized, gravel, plank, etc.; also the
relative cost and value of each, under a variety of conditions. In this way the young
men were interested in what might appear a very common place subject, and were led to
see how our country roads might be greatly improved, without much additional cost, if
the principles of grading and drainage were generally understood and acted upon.

THE HORTICULTURAL DEPARTMENT.

In the course of the past year there have been better opportunities for instruction
and learning in this department than at any time previous. The additions made by the
fruit growers of Ontario to our list of trees and shrubs have greatly enlarged the field for
observation and illustration.

During the winter months the second year students received instruction in grafting,
budding, layering, and potting. They also made a special study of our hot-house plants ;

and at the
tion on the

1. Des
artificially,
2. Des
and the ten
8. Int
4. Des

5. Whg
same species
6. Mak
and the scier
7. Nam
may be destr
8. Iden
each—

In this ¢
saw for dress
18 & very plai
for repairing
to all the oth
afterwards er
farm—making
Uollege build;
general rule,

From an
for the conven
winter month
their own farn
terms all the ]
will explain w

o

-



wsized. We
hing which
» time may
- or German
that direc-
at lay most
mary aim is
it is no less
luences of a
luence and

lities in the
e attention
pening and
othing else
ster a taste
tions from
\n spare to

& week in
y of Scott’s
sar,” com-
e study of
me of the

overnment

ceeping on
In the
ct, gave a
lled farm
lar stress
mSs as are
cond year
ing. The
1 working
d-making,
ruction of
also the
he young
ere led to
al cost, if
n.

struction
le by the
y field for

grafting,
e plants ;

17

and at the close of the term most of them succee

ded in passing a satisfactory examina
tion on the following paper :—

SESSIONAL ZX;\MINATIONS—EASTER, 1881.

SECOND YEAR
HorTicUuLTURE,

Examiner : Jauzs ForsyrH.

1. Describe how hybridizing t

artificially, and how hybridized vari

2. Describe the usual mode

and the temperature required.
8. In the collection of plants be

akes place naturally, how it may be accomplished
rties are perpetuated.
of Propagating greenhouse plants, the material necessary,

fore you, name—

(2) The moncecious plants,
() Those with perfect flowers.

(¢) Those with endogenous stems,

4. Describe a soil suitable for potting a large

5. What is a double flower, and where
same species,

6. Make a selection of six plants suitable
and the scientific name of each.

7. Name four insects which commonly attack greenhouse
may be dcstm_y«d.

8. I(lq-ntify the plants before you,
each—

number of greenhouse plants.
in does it differ from a single flower of the

for window culture, giving the common

plants, and state how they

giving the common and the scientific name of

(a) Name the orders to which they respectively belong,
(6) Describe fully plants 2 and 5,

THE MECHANICAL DEPARTMENT,

In this department nothing new has been done, except the introduction of a circular

saw for dressing posts and rafters, and ripping boards to any required width, Our shop
is & very plain one, with three or four benches, and an outfit

for repairing and general carpenter work. The stude
to all the others, in rotation, They are first taug
afterwards employed in doing a variety of work,
fa.rm—making gates, waggon tongues, whipple-trees

College buildings. Such is the regular routine, an
general rule,

of such tools as are required
nts are sent to this department, as
ht the use of the different tools, and
such as is constantly needed on the
, etc., and repairing fences, barns and
d last winter was no exception to the

SPECIAL STUDENTS,

From an examination of appendix 7, it will be seen that we
for the convenience of farmers’ sons who wish to attend lecture
winter months, and return home about the first April, in time for the spring work on
their own farms. Such students, doing little or no outside work, are able to take in two

terms all the lectures that regular students get in three terms. The following statement
will explain what I mean :—

o
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REGULAR STUDENTS.

Fall Term—1st Oct. to 22nd Dec.

Winter Term—>5th Jan. to 31st Mar.
Spring Term—16th April to 30th June, )
Swmmer Term—1st July to 31st Aug.—Work all day on “ Experimental Farm.”

| Lectures half-day and work half
day, alternately.

SPECIAL STUDENTS.

Fall Term—1st October to 22nd December. |
Winter Term—5th January to 31st March. |
Spring Term—16th April to 30th June. | Work at home on their own
Summer Term—1st July to 31st August. |

Lectures six hours a day.

farms.

Last year we had eighteen young men in this course—eight first and ten second
year men. They attended lectures, one half of the day, with the regular students of
their own year ; and the other half, when the regulars were employed outside, they (the
specials) had lectures by themselves on the work of the Spring Term. Thus, by omitting
the labour outside and giving the professors extra work inside, they were enabled, dur
ing the Fall and Winter Terms, to take not only the lectures of those terms, but also the
lectures of the Spring Term as well. The “Special Time Table,” in appendix 2, shows
the lectures delivered to the first and the second year specials on the work of the Spring
Term. Time tables 1 and 2, in the same appendix, contain a list of the subjects which
they took with the regular students in the Fall Term.

EASTER EXAMINATIONS.

The Easter Examinations al ways embrace the work of the Winter Session (1st Oct.
to 1st April). Those of last year commenced on the 18th March and continued till the
end of the month. The questions set on that occasion will be found in appendix 3.
They are difficult enough to test the knowledge of the best students, but of such a char-
acter as to give every honest worker a fair chance to pass. The answers were carefully

valued, and the candidates arranged in three classes according to the percentage of marks
taken.

All below 33 percent.................... plucked.”
33 per cent. to 49 per cent., inclusive............ drd class or passed.
50 “ 74 “ ek e SR 5 v 2nd class honours.

""l') ‘“ ]OO ‘“ ‘“

18t class honours.

A complete record of all the candidates will be found in the class-lists (appendix 4)—
not only those who passed or won honours, but also those who failed. A fair proportion
got first-class honours in one or more subjects, and a few gained the high rank of first-
<lass men in one or more of the five departments.
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First Crass Mgy IN THE DEPARTMENTS.

DEPARTMENTS, FIRST YEAR. | DEPARTMENTS, SECOND YEAR.
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LIVE STOCK ORAL IXAMINATION.

In my last report I called your attention to the fact that we had given the students
a practical examination in the department of live stock. We did 80, because we had
discovered that it was possible for a young man to study books and copy notes of lectures
till he could write very sensible answers to questions on any class of animals, and after
all be utterly unable to describe or judge intelligently any particular specimen. The same
plan was adopted last Easter. After the students had Spent seven hours in writing
answers to questions on agriculture and live stock, they were all subjected to an oral
examination—the first year men on cattle and sheep, and the second year men on cattle,
sheep and horses.

The animals to be handled and Judged were taken into two rooms—cattle and sheep
into one, and a horse into the other. The students were admitted one at a time ; and
when each had spent the allotted number of minutes in examining the animals and
answering the questions, he passed out, and another took his place. The following

diagram indicates the relative positions of the rooms used, and shows more clearly than
words how the examination was conducted :




, r @
Room No. 2.

Live Stock Examiners
with

Cattle and Sheep.

Room No. 1.

Students under Supervision

uf a l'lnfn-“ur_

Room No. 3.

Veterinary Examiner

Hall,

with a Horse,

'The class to be examined was sent early in the morning to room No. 1 in charge of
a professor. At the hour for commencing the examination, the first student went from
No. 1 to No. 2, to meet the live stock examiners. When through with them, he went to
No. 3, to examine and judge an unsound horse; and from No 3 he passed out of the
building, to be succeeded by another.

The time occupied was four days ; and although the work was tedious and fatiguing
to the examiners, the results were quite satisfactory. The experience of 1880 bore
excellent fruit in 1881. The candidates were better prepared, and the answers were
much more prompt and intelligent.

PRIZE LIST,

Easter ExamiNarion, March, 1881.

First Year.

Agriculture.—1. McArthur, J. 2. Stonehouse, M.

Natural Science.—1. McArthur, J. 2. Stover, J. W.

Veterinary Science.—1. McArthur, J. 2. Jones, G. B.

English Literature.—1. McArthur, J. 2. Barclay, E. H.

Mathematics and Book-keeping.—1. McArthur, J. 2, Bignell, E.
General Proficiency.—1. McArthur, J. 2. Poe, J. P. 3.iStover,J. W.

Second Year.

Agriculture.—1. Phin, R. J. 2. Motherwell, W, R.

Natural Science.—1. Phin, R. J. 2. Motherwell, W. R.

Veterinary Science.—1. Phin, R. J. 2. Phin, W, E.

English Literature and Political Economy.—1. Motherwell, W. R., and Ross, J. .,

(equal). 3. Dickinson, C. S.
{ Mathematics.—1. Motherwell, W. R., and Ross, J. G., (equal). 3. Phin, R. J.
General Proficiency.—1. Phin, R. J. 2. Motherwell, W, R. 3. Ross, J. G. 4.
Phin, W, E. 5. Ballantyne, W. W. 6. Dickinson, C. 8. 7. Grindley, A.
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SPRING TERM.
16TH ApriL T0 30TH JUNE

All the special students, and generally a few others, leave at Easter. Henee it has
been found necessary to hold two Matriculation Examinations in the year ; one on the
Ist of October, and another on the 16th of April. To fill the places of those who left
last Easter, thirty-four were admitted. They were examined on the 16th and 17th April;
and lectures commenced on the 18th.

As the spring term affords special opportunities for practice in the outside depart-
ments, the class-room work did not receive quite so much attention as during the winter
term. Every one had to attend lectures three hours a day as usual ; but a little less
time was occupied in study than during the winter months. “From four and a half to five
hours a day were devoted to practical work outside, a part of which was spent with the
instructor, and the balance with the foremen of the several departments. By the instruc-
tor, I mean one of our men who spends most of his time in teaching the students how to
perform such operations as they require to understand before taking full charge of a farm

-harnessing and driving horses, ploughing, sowing, harrowing, rolling, mowing with
scythe, driving a mower and such like. The young men are sent to him in rotation,
according to our knowledge of what they require ; and while under his instruction they
get no wages. Hence they are generally anxious to learn as quickly as possible, so that
they may be in a position to claim the promised pay for their work.

While particular prominence was given to practical work outside, the theoretical
work inside was by no means neglected. In the department of agriculture the cultiva-
tion of the various crops was taken up ; seeds were examined and Jjudged ; the different
modes of sowing discussed and exemplified ; the principles underlying rotation, and the
rotations suitable to different soils, climates, and circumstances were explained ; also the
improvement of land by ordinary cultivation, subsoiling, fallowing, manuring, and laying
down to grass. At the same time, under the head of practical and analytical chemistry,
the second year men were employed from three to four hours a week in the laboratory,
examining and testing waters, soils, foods, manures, and samples of farm produce. In
that way they were led to see the practical value of what they had already learned in
inorganic, organic, and agricultural chemistry. They had opportunities for putting their
knowledge to a practical test; and hence they entered cheerfully and heartily into the
work. So far all right ; but the more earnest and anxious the students became, the more
Professor Panton, our chemist, felt himself hampered by the want of accomodation and
proper appliances in the little room which has been dignified with the name of * Labora-
tory.” In systematic and economic botony they received lectures on the general classifica-
tion of plants, and studied more particularly those orders which contain the most impor-
tant agricultural and economic plants—cereals, grasses, roots, and plants used in the
manufacture of fabrics, oils, medicines, and other articles of commerce, At the same time
the first year students were attending lectures on geology and botany. In the former
they learned something of the formation, composition, and character of the soils found
in the country; in the latter, they studied the plant in relation to the soil and the
atmosphere—its form, food, functions, and diseases, giving special attention to hybridi-
zation, the different modes of propagation, and such diseases as smut, rust, mildew, ete.
The lectures of the class-room were illustrated and applied as far as possible by the
gardener while the students were ac work with him in the green-houses, gardens, and
lawns. In the departments of velerinary science, English, and mathematics, the work
was carried on as during the winter term. The first year students had twenty-four lectures
on the preparation, action and doses of about fifty kinds of medicine commonly used in
veterinary practice ; studied Goldsmith’s “ Deserted Village,” and committed to memory
the greater part of it ; wrote familiar and business letters ; began the study of mensura-
tion ; and continued that of book-keeping from the previous term. During the same time,
the second year men took lectures on twenty-five or thirty additional medicines and the
therapeutics of the veterinary art; read critically, and committed to memory Milton’s
“L’ Allegro” and “ Il Penseroso ;” gave some attention to farm book-keeping ; and went

)
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twice a week into the fields with a master to apply what they had previously been taught
under the heads of levelling, surveying, and drainage. The term closed with a six days’
written examination on the class-room work and a practical examination on Various
operations in the outside departments.

The time had now arrived when it was necessary to decide who was entitled to the

second silver medal which His Excellency the Governor-General had offered for competi-
tion among the students of the second year.

.

THE GOVERNOR-GENERAL'S SILVER MEDAL.

The terms of competition were as follows : —
“1. All competitors must be second year students.
2. They shall compete—
“(1) By a written examination at Easter on all the class-room work of the
fall and winter terms.
(2) By a similar written examination at the end of June on all the class-
room work of the spring term,

“(3) By practical examinations at the above dates on cattle, sheep, pigs,
horses, and the various operations taught or performed on the farm,
in the garden or in the carpenter shop.

‘3. The successful competitor must reach the required standard in the inside and
the outside departments separately, that is, must make at least thirty-three per cent. of
the marks in each subject, and an aggregate of not less than sixty-seven per cent. of the
total number of marks in all the subjects prescribed for second year students.”

One of the most difficult questions to solve in every progressive educational institu-
tion is how to conduct examinations so as to do full Justice to all concerned. If students
are examined by their own teachers or professors, however thoroughly and honestly the
work is done, the public does not place full confidence in the results ; and honours
awarded by such examiners are apt to be discounted more or less to the disadvantage of
the recipients. 1f, on the other hand, all examinations are conducted by outside parties,
the work of education in the lecture-room is interfered with ; for the lecturer must follow
the examiner and teach to suit the examinations, or his lectures will be neglected. Hence
it sometimes happens that an able lecturer—a man who thoroughly understands where
to lay the stress in a course of study, is at the mercy of some tyro who wants to show
the world what he knows about the mysteries of certain subjects. Of course this
difficulty vanishes where none but thoroughly competent examiners are appointed.

Recognizing the evils and the benefits on the one side and on the other, I thought
the best results would be secured by combining the two plans. Consequently I arranged
so that the Easter examinations, on the work of the winter session, were conducted
wholly by the professors of the College, and the June examinations, on the work of the
summer session, almost entirely by outside examiners.. The marks obtained at these
two examinations were added together, and the sum used to determine the standing in

general proficiency. Not having funds to pay examiners for their work, I had to impose
on the kindness and good nature of the following gentlemen, whose names are a sufficient
guarantee throughout the Province that the results of the June examinations are
thoroughly reliable :

“

ExaMINERS oF SecoND YEAR SrupenTs, Jung, 1881,

SRR o 00005 000000m55%500s00e0ense Professor Buckland, University of Toronto.
L A R R vy - " “
Practical Handling and Judging of Cattle
BRTIND . o5t 56288 0000cerseocnnns F. W. Stone, Guelph, and James Anderson,
Puslinch.
Practical and Analytical Chemistry. ... .. .. P. H. Bryce, M.A., M.D., Guelph.
Systematic and Economic Botany ........ " " “
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—

Veterinary Materia Medica . . . .. ++seeeee.Dr. Smith, Veterinary College, Toronto.
Practical Handling and Judging of Horses. . ” - -
English Literature. ......... . veveaa. o W, Tytler, BA., Guelph.

Levelling and Surveying .A. A. McTavish, 1st Class Prov. Certificate.
l’loughing .James Anderson, Puslinch, and Evan McDon
ald, Guelph Township,

Mowing .................... +++«+.. .Prof. Brown and Evan McDonald.
Sowing by Hand .......... ... . _ “ “

Sheep Shearing .................. . Professor Brown.
Garden Operations James Forsyth.
Carpenter Work vetssassenna... .. James McIntosh.

These gentlemen kindly gave us their assistance without any remuneration whatever ;
and for that assistance I beg to thank them on behalf of the students, the professors, and
the Commissioner of Agriculture,

The competition for the medal was very keen. Four or five of the
strong men ; and although the summing up of all the figures indicated clearly who was

entitled to the prize, the examiners felt that any one of the first five would have done
honour even to a gold medal.

competitors were

RANK oF COMPETITORS FOR MEDAL.

(1) ‘ (2) (3)

Easter Examinations. June Examinations, June Examinations

;
!
|
| (Live Stock and Outside Work.)
|

1. Phin, R. J. 1. Ross. : 1. Phin,

2. Motherwell, W, R. ‘ 2. Phin. ‘ 2. Motherwell.
8. Ross, J. G. 3. Motherwell. f 3. Grindley,
4. Ballantyne, W, W. 4. Ballantyne, 4. Ross,

5. Grindley, A. 5. Grindley. 5. Ballantyne.

|
GENERAL PROFICIENCY INSIDE AND OUTSIDE EXAMINATIONS,

EASTER aND JUNE

1. .R. J. Phin, Hespeler, (Medallist).
2. W. R. Motherwell, County Lanark.
. J. G. Ross, Montreal.

W. W. Ballantyne, Stratford.

. A. Grindley, Montreal.

O o

CLOSING EXERCISES.
PreseNTATION OF PRIZES AND MEepaL, GRANTING OF DIPLOMAS.

On the 30th day of June, a number of friends from Guelph and the surrounding
neighbourhood met at the College to witness the closing exercises. Short addresses were
delivered by James Innis, Editor of the Guelph Mercury; P. H. Bryce, M.A., Rev. Mr.
Howie, Rev. Mr. Westmacott, and others, Several gentlemen took part in distributing
the prizes which had been awarded on the results of the Easter examinations ; and
Prof- '~ Buckland of loronto Universitv, on behalf of the Commissioner of Agriculture,

presented the Governor-General’s silver medal to R. J. Phin, a son of one of the leading
farmers in the County of Waterloo.
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The question of granting degrees, or diplomas, had been under consideration for
some time; but no formal action was taken till last year. I am strongly opposed to
giving degrees of any kind, unless to those who have passed through a somewhat exten
sive course of study, and are, in the proper sense of the word, master of all the subjects
embraced in that course. I have no hesitancy in saying that the work at the Ontario
Agricultural College is done as thoroughly as at any other institution in the country ;
but I do not think that the cause of agriculture would be helped, or our reputa’’-m
improved, by granting degrees at the end of a two years’ course. Hence I recommenaed
the Commissioner not to make bachelors of agriculture, but to give a diploma admitting
to the status of associalte :_Al' the College eve ry student who wnnpln-tvs the course of HIUtly
and passes satisfactorily all examinations on the subjects contained in the curriculum,
and on the work of his apprenticeship. Such a diploma was prepared and granted
to the successful candidates.

We determined at the outset not to cheapen the diploma by giving it to any whe
failed in the slightest degrée to reach the standard fixed by our regulations. Hence, out
of thirty-seven candidates, only nine were successful.

ASSOCIATES OF THE ONTARIO AGRICULTURAL COLLEGE.

Ballantyne, W, W, . . .Stratford, Ont.

Dickinson, C. S i . England.

';rlnl“v‘.\, AW . Montrcal,

Motherwell, W. R. ! County of Lanark.

Phin, R. J. .. : . Hespeler, Co. of Waterloo.
Phin, W. E. .. ‘“ e “

l’n'w, Herbert ('(lunﬂ\' of ”rt‘_\', Ont,
Ross, James (3. o d . +...Montreal.

“n|»ins. W. P.. ed® - "R 68705 § -
VISITORS,
MEMBERS OF PARLIAMENT.

and about forty other members of Parliament paid us a visit. On their arrival at Guelph
they were met by the President of the College, the aldermen of the city, and the repre-
sentatives of the press. The whole company at once proceeded to the College, where
they were welcomed by the officers of the institution. The members of the House having
come, not merely for pleasure, but in order to acquaint themselves practically with the
modus operandi of the College, and see what use is being made of the money which they
vote us from year to year, proceeded at once to the work of inspection. They examined
the class-rooms, reading room, library, dormitories, and gymnasium, but seemed to enjoy
most of all their visit to the new dining-hall. After dinner, and a few words of
encouragement from the Commissioner of Agriculture, Mr. Lauder, and others, some
time was spent in examining the green-houses, barns, and live stock of the farm. It was
then about three o’clock, and the party returned to the City of Guelph. I may say, in a
word, that the visit was a very pleasant one, and I have no doubt it will be productive

of much good.

In the month of February last, the Hon. 8. C. Wood, Commissioner of A griculture,

CoRrNELL STUDENTS AND OTHERS.

On the 17th and 18th May, we were favoured with a very pleasant visit from Pro-
fessor Roberts, of Cornell University, who has charge of the department of Agriculture
in that institution. He was accompanied by his wife, daughter, and fifteen of his
students, and came for the purpose of making a thorough inspection of our College and
mode of working. When that object was accomplished we drove them to see the well
known herds of Messrs. Stone, Rudd, Watt, Armstrong, and Hunter, in this county,
after which they started for Bow Park, professing themselves well-pleased and much
profited by what they had seen and heard.
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Nearly a month later we had My Goold, Secretary of the Connecticut State Board
of Agriculture, and a Mr. Olcott, who were sent as a committee to investigate our
system, and report to the Legislature of their State. They did their work in a day and
a half, and the result of their report is that the State of Connecticut has established an
agricultural college which more closely resembles ours than any other institution at
present in existence,

FARMERS.

[ think I am correct in saying, as I did last year, that many erroneous notions about
the College are still entertained by a large number of farmers: and one is that regarding
their relation to the maintenance of the institution, They are quite willing that the
Government should vote hundreds of thousands for the support of asylums, prisons,
and reformatories ; and they do not seem to inquire very closely whether the money
voted for such institutions is properly expended or not. But every dollar spent on the
Ontario Agricultural College and Experimental Farm they regard as a direct addition to
their taxes : and hence some of them oppose the whole concern, altogether irrespective of
what it does or leaves undone. They are surprised and incredulous when told that it has
not affected their taxes to the amount of one cent in the last five years, and that they
would not pay a farthing less, if it were blotted out of existence to-morrow, Gradually,
however, the idea is gaining ground that the interest of the country at large, and especially
of the farming community, is, not to destroy or injure the College, but to correct what
needs correction and make it thoroughly efficient in every respect. Personally, I have no
ohjection whatever to the keenest criticism. If we were not well watched and closely
criticised we might grow careless. The Farm was purchased and the College established
to promote the interests of Agriculture and Stock raising in the Province. Therefore,
farmers, more than any other class, have a right to visit the institution, inquire into its
working, criticise, and make suggestions from time to time. Those who have done so are
generally our best friends. Mistakes have been currected and prejudices removed.

On the 21st, 22nd, and 27th, June, we had seven large excursions of farmers, chieﬂy
from the counties of Middlesex, Oxford, Wentworth, Simcoe, and Grey, under the auspices
of the Northern Fair Association, Norwich Agricultural Society, South Simcoe E. D.
and Essa Branch Agricultural Society, and the Grange organizations of Grey, Simcoe,
and Wentworth,

The time of the excursionists was occupied in examining the College, the farm, the
live stock, the garden and the experimental plots. Some found fault and others professed
to be well pleased ; but all agreed in urging that the Government should support the
institution liberally, and make it as efficient as possible. Short addresses were delivered
by leading agriculturists, and a resolution passed at the close of each day’s proceedings.

NortTH MIDDLESEX AGRICULTURAL SoCIETY.
(A’eun/utiun.)

“ At a meeting of the Executive Committee of the Northern Fair, held on Monday
11th July, 1881, it was unanimously resolved :

“1. That the thanks of the North Middlesex Agricultural Society be and are hereby
tendered to James Mills, Esq., M.A., the President of, and Professor W. Brown, the
Manager of the Model Farm, for the courtesy shown by Messrs. Mills and Brown to the
members of this Society and their friends upon the occasion of this Society’s excursion to
Guelph on June 21st, 1881, and more especially for their very lucid and patient explana-
tions of the experiments heretofore conducted at the Model Farm, both in stock and in crops.

“2. That as an agricultural society, we do heartily endorse the course pursued at the
Model Farm, 1t only in agricultural and breeding experiments, but as an agricultural
training school of great benefit and utility to the future welfare of this Provinoe.

“(Signed) A. A. MoArTHUR,
“ President.
“E. B. Smirn,
“ Secretary of the North Middlesex Agricultural Society.”




GRreY DivisioN GrANGE.

( Resolution. )

“Mr. A. Gifford, Secretary of ‘Grey Division (
in doing so gave his reasons. He had always felt a great interest in
College, because he thought the education of farmers’ sons should be ol
way that they would not be withdrawn from the §
observed that the teaching and course of study

irange,’ rose to move a resolution, and

the Agricultural
tained in such a
yursuit of farming, and because he had

g in our High Schools, as a general rule,
imbued young men with desires to leave the farm and enter some of the over-crowded
professions. He held views perhaps more radical than the Principal, in regard to the
subjects which should be taught in the College.
several other branches in addition to English and the purely technical subjects which
make up the course of study ; and he hoped to see the day when the institution would
not only be chartered but endowed, and have power to grant degrees in agriculture. He
had great pleasure in moving ‘that the thanks of those present be tendered to the
managers for their attention and cordiality, and for raising the institution to the level
which it now occupies,” and he expressed the hope that they would endeavour to raise it

to a higher level every year. Mr, Joseph Goodfellow seconded the resolution, which was
unanimously carried.”

He thought it was necessary to have

Soutn Simcoe E. D. axp Essa BRANCH AGRICULTURAL SOCIETY.
(lx'e'.wluh'un.)

The following resolution was moved by C.
Ross, President, and carried :

“That we, the officers and directors of the South Simcoe E. D. and Eesa Branch
Agricultural Society, beg to tender our sincere thanks to Messrs. Mills and Brown,
managers of the Ontario Agricultural College and Experimental Farm, for the very
courteous manner in which we have been received and entertained by them on the present,
occasion of our first excursion to this institution, and our high appreciation of the very
systematic and orderly manner in which the said institution is conducted, and which we
believe is a credit to Ontario, and must eventually be productive of much good to the
farming community.”

The Wentworth Division Grange also passed a resolution of thanks to the officers ;
but as it expresses no opinion regarding the College or Farm, I shall not trouble you by
repeating it.  The other resolutions are quoted in order to show our readers and legisla
tors that many of the farmers are beginning to take an interest in the College, and to urge
the importance of making it thoroughly efficient in every department,

Cooke, Treasurer, seconded by John

SUMMER TERM.
Ist JuLy 10 31sT AvGUsT.

At the close of the spring term (30th June), when the year’s lectures were over,
several of the farmers’ sons returned home to work on their own, or their fathers’ farms
in haying and harvest. Sixty-five remained with us, working nine and a half hours a
day in the summer term (July and August). As at all other times, they were sent in
rotation to the several departments, giving, of course, the largest share of their time where
it was most needed, i.e., on the farm. I shall not weary you with a detailed account of
the routine in each department, but simply say that the young men received instruction
in the fields, the yards, the gardens, and the shop. They spend a portion of their time
in a special class for the purpose, learning how to dig, plough, harrow, sow, shear sheep,
mow, cradle, drive a reaper, bind, shock, and such like ; and did all there is to do in the
summer months, on a four hundred acre grain and stock farm, and in the management of
a large vegetable garden, flower garden, orchard, and lawn.
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Harvest Houg.

The term closed on the 26th August, with the Annual Athletic Sports and Harvest
Home Procession. For several weeks previous, the young men occupied their evenings
on the College campus in walking, running, Jumping, putting the stone, and other exercises
which tend to give character and muscle to a nation. Professor Philp’s excellent band
was employed to furnish music ; and not less than a thousand visitors were present to
witness the games. The weather was favourable ; everything passed off pleasantly, and
all seemed well-pleased with the entertainment furnished by the various tests of strength
and speed. After the games came the Harvest Home Procession around the College

grounds, and the presentation of the prizes by Mrs. Mills and Donald Guthrie, M. P,
Thus terminated the scholastic year 1880-81,

FALL TERM.
(Scholastic Year, 1881-82.)

Ist OcroBER TO 22ND DECEMBER.

The fall term opened on the 1st October with the full complement of studenss.
Every vacancy was filled, and some parts of the building crowded, in order to meet the
wishes of a number who made very earnest appeals for admission when it was almost oo
late. Eighty-two old students returned, and forty-seven new ones were admitted. Of
the latter number, one is a graduate of a University, one an undergraduate, and twenty
are students of High Schools ; so that enly twenty-five out of the forty-seven had to pase

our matriculation examination.

The names of those now in attendance will be found in the second part of appendix 1.

The following lists show where they came from, and the religious denominations to
which they belong :—

Counties, etc. Students, Counties, etc. Students.
Bermuda ................ 1 Montreal R A — 3
B 5'c5 065 0h0bs sun 5 % 500 s 4 BRI & o cococtaive aiiens 2
Bruce 2 NovaSecotia............. .. .. 6
Carleton .................. .. 6 New Brunswick .............. d
Durham .......... 1 Norfolk .................... 2
England 8 OttawaCity.................. 7
Elgin .................... 5 Oxford................... ... 8
Frontenac ..... ... .. ... 3 Ontario .................... 1
I N 2 A5 it B m0n macs 1 B TR 2
Guelph City ............... 1 Peterboro’ 1
Glengarry ................ 2 e T VPN L 3
Hamilton City................ 2 B o 5000 0 nshosronincel 5
Haldimand . . . . .. 2 B RO et 2
SRR o on s e 3 L N o i kit e Tk Ty 5
AR N 1 I ...l bR 2
Kingston City................ 2 i T Tote PPl 1
London City ...... ......... | N v 2 s cnba st it ol e ite 2
e R 3 L T AR s LR T, 2
BN F0% onu b 6s s hna s ol 0d 2 I o0 20 o s R g 5
I s b as o ks s By 2 VORI . . . oo oo 3
R R e 2 AR O B N 8

Total number in attendance during fall term................ 129

Number of Ontario counties represented

.................




Episcopalians . . .. 85 SN0 v @ H RS 6w 608 podeay ventsass -1 DD
Presbyterians ... ... P 1!
Canada Methodists . . e aerssen® idiseasvevieansssesnns. B
Canada Baptists . .. R T 3
Plymouth Brethren.......... . ... .. . ... .ttt }
Lutherans. . ........ 2
toman Catholies .......... . . . ¢ 36 @005 576 s B worme 3 2
Primitive Methodists 5 5% 0006 8 6 5oie e ; o 1
Episcopal Methodists . 1
Quakers ]

]
Unitarians .. ... - $ROTATE BRTEREIE B AR B B SIS B € B BvE sk 1
Universalists ............ . . 1
Swedenborgians 1

Total. . ....... n— c8 $ws wwis awcd vaisadnin 1D

We admit students at the age of fifteen years, but experience has convinced us that
the standard should be raised to sixteen or seventeen. At present the range is from
fifteen to twe nty-five—one at fifteen, three at twenty-two, five at twenty-three, two at
twenty-four, and one at twenty-five ; leaving one hundred and seventeen between the
ages of sixteen and twenty-one. The majority are seventeen, eighteen, or nineteen. The
following table gives the exact numbers at the different ages :—

AGES OF STUDENTS AT THE ONTARIO AGRICULTURAL COLLEGE IN THE FaLL Term

or 1881,
1 at theage of ........................... 15 years.
17 « L R T a e T M 16 -«
28 « . R Y T o TN «
26 « 4 Bere e300 W 5508 0 B e e e 18 «
13 « . e8 s st sernsssnsncasesesescc B W
6 « N SN eE RS S SR SRR a e S e 3N =
8§ « - veodesnssssineriass snnssonesc B .
5 « . .23
g =~ “ 24
1« B 25

Total— 129 ; average age, 19 years.

The time tables in appendix 2 indicate the subjects which are taken up in the fall
term, and the number of hours allotted to each. Lectures commenced on Tuesday, the
4th October, and continued without interruption till the 17th December.,

The first-year students received two lectures a week on the characteristic points and
peculiarities of the different breeds of cattle ; had a full course with experiments on
chemical physics and inorganic chemistry ; commenced the subject of zoology, and spent
some time in studying the anatomy and physiology of the horse. Under the head of
English and mathematics, they read Goldsmith’s “ Deserted Village,” wrote compositions
once a week, and reviewed certain portions of arithmetic with special reference to the
requirements of farming in Canada.

The attention of the second-year men was directed to such subjects as stock-breeding,
farm management, and the experimental plots—the selection of animals for beef ; the
housing, feeding, and fattening of the same ; the comparative values of pasture and green
fodder ; results from the different kinds of seed, soll, and manures ; and the previous
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season’s experiments with wheat, oats, and grasses. They had several lectures on

meteorology, and a full course on agricultural chemistry—the composition of different
plants in relation to the soils on which they grow ;

; the preservation and renovation of
soils, the chemical composition and value of different manures, the superphosphates,

double silicates, and other substances which furnish plant food. They spent two hours a
week at lectures on veterinary pathology, and one in handling and examining horses for
spavin, ring-bone, splint, founder, and other diseases —all under the eye and direction of
our veterinary surgeon, Dr., Grange ; they also read Shakspeare’s “ Julius Cesar,” and
devoted some time to the study of applied statics, levelling, surveying, and drainage.

TermINAL Exam NATIONS, DECEMBER, 1881,

The regular examinations on the term’s work co

mmenced on the 17th, and ended on
the 21st December. The questions were

not particularly difficult; but having now
decided to give every successful candidate a diploma at the end of the course, we exercised
the utmost diligence to prevent the use of any illegitimate help, and examined the answers
with the determination not to pass any who failed to reach the required standard.
Thirty-two first-year, and seventeen second-year men passed in all the subjects of the
examination. A number of others took a high stand in certain subjects which they liked,

but failed in one or more which they disliked. The honour-list, and the names of the

successful candidates having been published in the newspapers, I shall not introduce them
here ; I may, however, give a fuller outline of the work covered by the examinations :—

OuTLINE oF CLASS-ROOM Work.
FALL TERM.

FIRST YEAR.

DEPARTMENT l.—AGRICULTURE.

Introductory.— Ancient and modern agriculture ; agricultural literature ; arts and
sciences affecting agriculture ; different kinds of farming.

Reclamation of Land. —Clearing, stumping, stoning, fallowing, et

Soils.—Origin and distribution of soil ; natural conditions of soil and plant ; exami-
nation and classification of soils ; physical and chemical properties of each kind,

Rotation in cropping.—Importance and necessity of rotation ; principles underlying
it ; rotations suitable to different kinds of soil ;

; examination and criticism of different
systems of rotation.
Buildings.—Location of house, barn and stables ; framing a building ; model stables
for horses, sheep and cattle ; arrangement of farm buildings.
Implements and Machinery.—Principles in construction of implements and ma-
chinery ; points to be aimed at ; classification, examination and description of the same.
Miacellaneozw.—Roads, lanes, fences, wells, ete.

DEPARTMENT 2.—NATURAL SCIENCE, c

Chemical Physics.—Matter, accessory and essential properties of matter ; attraction,
various kinds of attraction—cohesion, adhesion, capillary, electrical and chemical ; specific
gravity ; weights and measures ; heat, measurement of heat, thermometers, pyrometers,
specific and latent heat ; sources, nature and laws of light ; spectrum analysis,

Inorganie Chemistry. —Scope of subjects ; elementary and compound substances ;
chemical affinity ; symbols; nomenclature ; combining proportions by weight and by
volume ; atomic theory ; atomicity of the most important elements ; oxygen and hydro-
gen ; water—its nature, functions, decomposition, and impurities ; nitrogen ; the atmo-
sphere—its composition, uses and impurities ; ammonia—its sources and uses ;
and its connection with plants ; carbon ; combustion ; carbonic acid and its relation to the
animal and the vegetable kingdom ; sulphur and its compounds ; manufacture and uses of
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sulphuric acid ; phosphorus ; phosphoric acid and its importance in agriculture ; chlorine
—1t8 bleaching properties ; bromine ; iodine ; silicon, ete.

Zoology.—Nature of life ; vital force ; difference between animals and plants ; mor-
phology and physiology ; homology and analogy ; definition of species ; classification ;
subdivisions of the animal kingdom ; characters of the sub-kingdoms, classes, and most
important orders ; special study of vermes.

DEPARTMENT 3.— VETERINARY SCIENCE.

Anatomy and Physiology of the horse, ox, sheep and pig ; osseous system, muscular
system, syndesmology, plantar system, and odontology.

DePARTMENT 4.—ENGLISH.

Composition. —Impromptu exercises once a week.

English Classics.—Committing to memory, and critical study of Goldsmith’s
“ Deserted Village.”

DEPARTMENT 5.—MATHEMATICS.

Arithmetic.—Review of subject, with special reference to farm accounts ; tables of
weights and measures discussed ; interest, discount, stocks and partnership.
Mental Arithmetic.—Calculations in simple rules, fractions and compound rules.

SECOND YEAR.

DEPARTMENT 1.— AGRICULTURE.

Ezxperimental Plots.—The results of last season’s experiments with wheat, oats,
barley, peas, grasses, clovers, roots, etc. ; liability to disease ; effects of various manures
on different crops ; growth of plants, etc.

Farm Management.—Detailed account of the treatment of each field, results from
different kinds of seed and soil ; effects of manure ; harvesting, storing, and threshing of
crops ; fall ploughing ; subsoiling, etc.

Stock-feeding.—Value of feeding materials ; estimate for winter keep of live stock ;
housing, feeding, and fattening ; points to be observed in selecting animals for fattening ;
feeding experiments ; common diseases of animals ; management of animals on pasture ;
value of green fodder. Dairy management and cheese-making.

DEPARTMENT 2.—NATURAL SCIENCE.

Meteorology.—Relation of meteorology to agriculture ; composition and movements
of the atmosphere ; nature and manipulation of the barometer, its importance in fore-
casting the weather ; temperature, description of the various instruments used in its
measurement and how to use them ; solar and terrestrial radiation ; the influence of
forests on climate ; mists, fogs, clouds, rain, hail, and snow ; description of instruments
used in measuring rain and snow fall ; velocity and direction of wind ; causes affecting
climate ; influence of climate on vegetation.

Agricultural Chemastry.—Connection between chemistry and agriculture ; the various
compounds which enter into the composition of the bodies of animals; the chemical
changes which food undergoes during digestion ; chemical changes which occur during
the decomposition of the bodies of animals at death ; the functiss of animals and plants
contrasted ; food of plants and whence derived ; origin and nalure of soils ; classification
of soils ; causes of unproductiveness in soil and how detected ; composition of different
plants in relation to the soils upon which they grow ; rotation of crops ; preservation,
development and renovation of soils ; manures classified ; the chemical action of manures
on different soils ; chemical theories in reference to the action of superphosphates ; the
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action of lime in the «lu-mmpositinn of double silicates : feeding of animals ; classification
of foods ; chemical results in the use of different foods : points necessary to be considered

in order to obtain the full value of artificial and natural foods.

DEPARTMENT 3, VETERINARY SCIENCE.

Veterinary Pathology.—QOsseous System—nature, causes, sy mptoms, and treatment of
diseases of bone, as splint, spavin, ringbane, etc.

Muscular System nature, causes, and treatment of flesh wounds, ete,

Syndesmology—nature, causes, Symptoms, and treatment of bog spavin, curb, and
other diseases of the joints.

Plantar System—nature, causes, symptoms, and treatment of
founder, and other diseases of the foot.

Odontology—diseases of the teeth and treatment of the same.

corns, sand-crack,

DEPARTMENT 4.—ENGLISH LITERATURE,

English Classics.—Critical study of Shakespeare’s “ Julius Cwsar.”
g A I

DEPARTMENT 5 -MATHEMATICS.

Mental Arithmetic.—Caleulations in reduction, fractions, and
Staties.—Forces ; the mechanical powers ; friction :
materials ; units of work, ete,

analysis,
the steam-engine; strength of

Levelling and Draining.—General principles ; discharging water ways ; how, where
and when to commence draining ; depth of drains and distance apart ;

; furrow drains ;
draining followed by other improvements ; drainage implements, etc.

[I.—-THE BOARDING HOUSK AND COLLEGE BUILDINGS.

v

For the information of those who have not seen the College buildings, I shall quote

a paragraph from my last report, and refer to the description prepared by the Government
architect last year :

CoLLEGE BuiLpiye.

“The college building, as shown on frontispiece, is a plain substantial structure
without much claim to architectural beauty. Like the institution itself, it was built little
by little without any very definite idea of the shape it might ultimately assume. When
the Government first bought land and determined to establish an agricultural college, the
architect drew plans for a building which would have suited the purpose exactly, but the
cost seemed too great and the country was not prepared for it, consequently it was decided
séven years ago to commence work with a few students in Mr, Stone’s farmhouse.
Additions and alterations were made from time to time as the number of students
increased, till the result is, the building which you see outlined and described by the
Government architect in Appendix 6—altogether different from what was originally
intended ; and though it is not what we would like, it nevertheless affords considerable
accommodation, and serves the purpose very well.

“In the building, as it now stands, there are one hundred and twenty-two rooms—
three class-rooms, a reading-room, a library, a room to be fitted up for a museum, a
laboratory, two offices, a public reception-room, sixty-two students’ dormitories, a large
dining-hall, a servants’ dining-room, a store-room, pantry, kitchen, scullery, laundry,
drying-room, eight bath-rooms, nine bed-rooms for servants, the messenger’s room, a
parlor and bed-room for the Matron, a sitting-room and bed-room for the Assistant
Resident Master, nine rooms in the left wing occupied as a dwelling house by the Pro-
fessor of Agriculture, six rooms in the centre occupied by the President and his family,
three wash-rooms, an engine-room and a coal-house. The size, position, and use of each
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room can be better understood from an examination of the plans above referred to than
from a verbal description. Hence I shall not attempt anything more elaborate under

this head.”
Boarpine House.

In the boarding-house, nothing special has occurred during the past year. Things
have moved along as usual. Our supplies are provided by contract ; and generally speak
ing the quality of the articles furnished has been satisfactory. The Matron has discharged
faithfully and very efficiently the many and arduous duties of her department. The
Assistant Resident Master has taken charge of the students at meals and assisted me in
looking after them in the halls and dormitories. Altogether, the work has been done
satisfactorily.

DALy RouTiNE,

In regard to the surroundings of our students in the college, and the duties required
of them, I may say that their bed-rooms are furnished with beds, bedding, bureaus,
mirrors, wash-stands, study-tables, and chairs, They sleep separately, two in a room, and
in a few instances three. The daily routine during the fall, winter, and spring terms, is
as follows

All are required to rise at a quarter to six, make their beds and put their rooms in
order. At h:tlf]s:ut 81X l]ll‘_\ go to breakfast ; and at seven the students of one division
are sent to work outside, and those of the other employ their time as they feel disposed,
till eight o’clock. From eight to nine the latter are at drill or gymnastics, and from nine
to twelve at lectures in the class-room. Both divisions then return to the boarding-house,
and prepare for dinner at half-past twelve. The bell rings at half-past one, and the divi-
sion that was in at lectures in the forenoon, goes out to work in the afternoon. The other
division is free till two o'clock. From two to five it attends lectures ; and at five both
divisions return again to the boarding-house to prepare for tea at half past five. From
tea time to seven o'clock, and in spring to eight o’clock, they generally rest or take
exercise. From seven to nine in fall and winter, and from eight to }mlfrp:mt nine in
spring, they study in their rooms under the supervision of a master. At nine or half-
past nine, according to the season of the year, they proceed to roll-call and evening
prayers ; all lights are put out at ten, and doors closed at half past ten. Every student
who is not under ban for some misdemeanour, is allowed out one evening in the week,
till half-past ten. To some parents perhaps this will appear late ; but, as it takes not less
than thirty minutes to come from the city to the college, any earlier hour would scarcely
give sufficient time. When going out, each student leaves his name with the master in
charge, and is required to report himself on his return, that we may know whether all are
in or not lwfm‘g' the doors are closed for the lli;_:]lt.

Such is the routine in the boarding-house, and such are the duties required of the
students therein, during nine months of the year. As the months of July and August
are devoted entirely to work in the outside departments, the duties inside differ but little
from those of an ordinary boarding-house on a large scale.

DISCIPLINE.

Where you have one hundred and thirty young men full of animal spirits boarding
and lodging in the same building, it is by no means easy to maintain proper discipline,
It is indeed a very difficult task, and one which imposes on those who are responsible, a
load of care and anxiety from which there is no escape night or day. It requires kind-
ness, firmness, tact, constant vigilance, and sometimes stern severity.

The conduct of our students is, generally speaking, good. Some, of course, do not
work so well as they should, and a few are both idle and troublesome ; but the great
majority are quiet, industrious, and well-behaved young men. Whenever I find one
persistently idle and mischievous, or vicious, I send him home, because my experience is
that such boys almost invariably get worse instead of better, where they have so many
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companions, Since my last report was written, I have found it necessary to dismiss
twelve—one for idleness and disobedience, one for violation of rules and insulting
illl}»t'l‘llllt'll4'4', one for idleness and swearing, one for repeated insolence and «hsrvspwt to
officers, and eight for persistent idleness, constant violation of rules, and bad conduct
generally, ] may say that very few of the number had the slightest intention of doing
anything when they came to the college, Their influence was bad from the first, and 1
bore too long with them ; but at last I decided to make a thorough cleaning out. I did
80, and since that time we have bad honest work and little or no trouble,

[IL—-THE BUSINESS DEPARTMENT.

Under this head there is a variety of work for which the President and the Bursar

are chiefly rt'\pun.\llnlt'--('(rrrc‘.\p()n(lvln'n', books and accounts, general business, and the
finances,

('m'/'rw/muv/' nee.

The correspondence does not vary much in character from year to year, except that
it requires more attention as the institution grows. It consists chiefly in sending out
circulars, distributing reports, and answering inquiries about terms of admission, course
of study, duties of students, cost of board and tuition, books used, books recommended,
ete. In 1881 | distributed 1,600 copies of our last Annual l{«-pnrt, sent out about 1,000
circulars, and wrote nearly 1,800 letters. A report was sent early in the year to every
Agricultural (ol ge in Britain and the United States ; soon after to every Grange in the
Dominion, and, since that time, to every person who applied for a copy.

Books and Aceounts.

The Bursar, as financial agent of the institution, is responsible for the work under
this head. It is his duty to examine all accounts against the College and the Farm, to
check them by invoices and requisitions, to charge each item under the proper heading,
and make out Separate statements for the College and the Farm once a month, submit
ting the former to the President and the latter to the Farm Superintendent for approval,
and then to forward both to the Treasury for payment. He receives and accounts for
all moneys from the College, the Farm, and the 'l‘rvusury Department, and pays all
accounts that have been approved by the President or the Farm Superintendent, and
passed by the Auditor. He also keeps three distinet sets of books—

No. 1, showing the monthly expenditure under each head of the appropriation for
salaries, wages, and College expenses.

No. 2, giving in detail the revenue and expenditure of the outside departments under
three heads— (1) the farm and carpenter shop, (2) the garden, (3) the experimental
department,

No 3, showing the account of each student from the day he enters the College till

he leaves it— tuition fees, board and washing, amounts allowed for labour, and cash
balances paid the College for board and washing,

“Printed sheets containing the names of all the students are furnished each foremar,
daily, who fills in the blanks with the description of the work done that day by the
students in his department, the number of hours each has worked, and the estimated
value of such work, These are filed daily in the office, and journalized weekly., At the
end of the financial month these sums are posted to the credit side of each student’s
account in the ledger, whilst on the debit si le is placed the cost of the board and washing
for that month, obtained from the books of the store-room and the laundry. At the end
of the session those sheets are bound together and make the day-book for that session.”
Two hundred and seventeen such accounts were opened in the year 1881,

3




General Business.

In addition to his duties as book-keeper, the Bursar has to provide supplies for the
boarding-house and take charge of the store-room. He is required to examine and weigh
the meat and groceries as they are delivered, and see that the quality of all articles
furnished by tender is up to the standard required by the terms of contract. The
President signs requisitions for all purchases, takes charge of the College buildings
generally, and is responsible not only for the managemgnt but for the discipline of the
inside departments, as regards both officers and students.

In the month of June last, Mr. Thomas Johnston, who had held the office of Bursar
for three or four years, was removed by death, and friends were left to mourn the loss of
one of the truest and noblest young men that I have ever met. His intellect was vigorous,
his memory strong, and his character without a stain. He was prompt, honourable, and
scrupulously honest in all his dealings. His death was a real loss to the institution.

Mr. G. E. Thomas, of Toronto, was appointed Bursar soon after Mr. Johnston's
death, and discharged the duties of the office very efficic ntly and satisfactorily till 1bout
the middle of October, when he became suddenly ill, and was so seriously affected in
health and strength that he found it necessary to resign the position, and return to
'l‘wrunln. \\}u re Ip' 18 8O \\|"| :lll«l Y‘)\Hln"ﬂvl»\ l\ll”\\’l

Mr. Thomas was succeeded by Mr. A. T. Deacon, who is now doing his best to master
the details of his varied duties. He finds the work and responsibility much heavier than

he anticipated, but I have no doubt he will prove himself ¢ qual to the occasion.

Finances.

As the farm revenue and expenditure come under the report of my colleague, Pro
fessor Brown, I make no reference whatever to the one or the other in this statement.
The financial tables in Appendix 5 are a summary of the College and boarding-house
accounts for the past year. The first shows the expenditure ; the second, the revenue ;
the third, the amount required for 1882; and the fourth, the College account with the
Farm and Garden for 1881,

The sum of $20,030 was voted for maintenance last year, but it was on the suppo-
sition that the revenue would reach $8,500, so that the total amount which I was
authorized to spvml was $28.530. Fearing, however, that the revenue would fall short
of the sum named, I thought it prudent not to incur any expenditure which could be
avoided till near the end of the year, when I would be in a position to estimate more
correctly the probabilities as to the amount of revenue; and the following statements
show how unwise it would have been to have pursued any other course :

Sum voted for maintenance in 1881 : . £20.030 00
Estimated revenue in 1881.. ceesssses HING 09

$28,630 00

Sum voted for maintenance in 1881 ... ... 20,030 00
Actual revenue in 1881 .........ccvvnvrnnenannnnan. 1,384 16

$27,414 16

Amount which the President was authorized
B . o o e
Amount actually expended in 1881
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Table No. 2 isa brief statement of the

College revenue for the year 188], amounting
to $7,384.16, and compo

sed of the fullm\mg items :
TU“inll fi"'h'

Fees for Supplemental Examinations
Balances on board accounts

Other sources (see Table No, 2)

$3,522 75
64 00
3,742 41
55 00
Total College Revenue in 1881 87,384 16

This amount subtracted from

the expenditure shows the net cost of the institution
for the last twelve months :

Gross ex enditure in 1881 . 827.573 62
I
Revenue in 1881 7,384 16

Net expenditure in 1881 veesees 820,189 46

Nearly two-thirds of the Callg
of students, The
Of course we

ge expenditure is for the board

, washing, and lodging
amount expended under

that head last year was not far from 317,000,
charge for board and washing, but the allow

dt'p;u'!lm‘“!a are l]"«llh'fu[ from these
of his foremen, d¢ cides what

ances for labour in the outside
charges. The Farm Superintendent, with the he Ip
each student is to get for his work, and that amount,
whatever it may be, is deducted from his board bill. The more each is allowed outside,
the less he has to pay inside. Thus the Farm controls the College revenue : and, there
fore, it is quite 1mpossible for me or anyone else to say what the revenue for 1882 will
be. The amount allowed for students’ labour last year was $5.202.61.
added to our revenue, the net expenditure for the ye

thus

If this were
ar would be reduced to 8] 1,936.85,

Gross expenditure in 1881
Revenue in 1881 B8 B e .
Paid for students’ labour on Farm . .

oo 827,573
$7,384 16
5,202 61
——— 12,586 77

Balance. . .. .. srresaaaiiaa.., 814,986 85

Item VI, in Table No. 1 is an unforeseen expenditure which 1 could not well

avoid. As the number of students increased, the requests for herd-books, cyclopadias,
hooks on agriculture, ete., became so numerous and frequent that I could scarcely refrain
from doing something ; and not having any vote for the library, all I could do was to draw
on the appropriation for other purposes in order to meet the demand for books. This is
my explanation of the $356.53 found under the head referred to. The item of $2,000.03,

at the end of the same table, was expended in purchasing furniture and furnishings for
the dormitories constructed last year.

In the right-hand column of Table 3 will be
the year 1882, The amount asked for the e
was voted last year, but there i
is accounted for as follows :—

During the last year of Mr. Johnston’s incumbency, and the first of mine, the task
of looking after the students at night, so as to secure order and attention to studies, was
performed by the President, the Assistant Resident Master, and the Professor of Chem-
18try ; but a new wing was added to the building, the centre portion was raised another
story, a separate threo-story buil(ling was erected in the rear, the number of students
was nearly doubled, and the Professor of Chemistry moved down town, The result was
that the duties of the President and his Assistant were very much increased. The old
wing had to be looked after as before, and the work of lecturing was no less, while the

new wing to the south, the new story in the centre, and the new building in the rear,
had to be kept under control—all with less he

found the estimated expenditure for
xpenses of the boarding-house is the same as
8 a small increase in * Salaries and Wages,” most of + Lich

Ip than wasg employed when everything
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was centred in one wing. In a word, the duties were increased by one-half and the help
diminished by one-third. 1 took charge four nights out of seven, and my Assistant, Mr,
Mactavish, three nights, till about eleven o'clock. At length, after a year and a half,
Mr. Mactavish resigned his position, because the salary paid him was altogether out of
proportion to the work required of the Assistant Resident Master. Mr. Wm. Nattress
took Mr. Mactavish’s place, and J. P. McMurrich, B.A., was appointed about the middle
of November to assist in the night work and take charge of the department of Horticul
ture. Hence the chief item of increase under the head of “Salaries and Wages.”

MisCELLANEOUS ITEMS.
Progress during the Year.

Having spoken of the year’s operations as a whole, and of each term separately
under the three heads laid down at the outset, it may not be amiss to devote a few lines
to stock-taking—to note the steps in advance, if any, during the past year.

So far as I can judge, we have held our own at every point, and are able to report
progress under several heads. A Museum has been opened ; large additions have been
made to the Library ; an Anemometer has been put up, and cheervations taken three times
a day instead of twice, as formerly ; pipes have ! .en laid from the city water-works to
the College ; and a Professor of Horticulture has been appointed. So that in future the
College, lawn, greenhouses, and farm-buildings will have an abundant supply of water at
all times ; the department of Horticulture will receive due attention ; and, as shown
by Professor Panton’s report in the second part of this volume, the meteorological
observations will be of practical value in settling climatic and kindred questions. On
the whole, I think we are much better equipped for our work than we were a year ago ;
but, after all, we are utterly unable to meet the demands for instruction in Agriculture

throughout the Province; and this leads me to repeat the substance of what I have
several times urged from the public platform on the question of

Agriculture an our Public Schools.

1st. That the elementary principles of Agriculture should be taught in all our rural
Public Schools.

2nd. That not more than two High Schools or Collegiate Institutes should be main
tained in any county, and not more than one in each of the smaller counties in which
there are no cities or large towns.

3rd. That the money now spent in supporting unnecessary, struggling, and rival
High Schools in almost every county should be employed to establish and maintain an
agricultural school in each of the thirteen agricultural districts of the Province, to be
open during the fall and winter months, if not the whole year, for the purpose of giving
farmers’ sons, and others who intend to follow farming, instruction in geology and physical
geography as related to agriculture ; chemistry, agriculture, botany, forestry, and fruit
culture ; reading from agricultural books und papers, writing, spelling, and arithmetic ;
English grammar, literature, and composition, with special lectures on the characteristic
points and mapagement of the most important hreeds of horses, cattle, sheep, and pigs.

Then our system of education would be complete, would make full provision for
every class, and would not, as it now does, tend to draw our farmers’ sons from the farm
into the overcrowded trades and professions, For those who should decide to be farmers
the full course would be the Public School, the District Agricultural School, and the
Agricultural College ; and for all others che Public School, the High School, and the

University.
Lisrary AND REaDING-RooMm.

We have a nice, cheerful Reading-room, and a commodious Library. The former is
exactly suited to our wants ; the latter is not quite large enough.
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When the members of the Legislative Assembly visited us last winter they were so

much impressed with our need of books that some of them brought the matter before the
House a few days after, and the result was that over 3,000 volumes of choice reading
were transferred from the library of the Education Office to the bare shelves of this
institution. Since that time we have been able to boast of a very handsome library
not extensive, but well selected. It now contains 3,639 volumes of re
books of reference, and general reading.

We have also 42 papers and magazines on file in the Re
by the kindness and generosity of the
by the Literary Society.

ports, herd-books,

ading-room—six sent free
publishers, 31 furnished by the College, and five

Papers and Magazines.

(a) Sent Free
Journal of Commerce (Montreal). Land Agents’ Record (England).
Journal of Agriculture (Montreal)

, Maritime Sentinel,
Canadian Iz'ulonwloyiut (London). | Monthly Weather Review (Toronto).

() Furnished by the College.
Daily Globe.
Daily Mail. Scientific American Supr lement,
Weekly Globe. Boston Journal of (" Laastry.
Weekly Mail. American Agriculturist,
Guelph Mercury. Cultivator and Country Gentleman.
Guelph Herald. Cauntry Gentleman’s Magazine.
Gardener’s "I()nl/d]/.
Veterinarian.
Veterinary Journal.
Aberdeen Free Press.

Scientific American.

Canadian Farmer and Grange Record.
Farmer's Advocate,

Rural Canadian.

Canadian Monthly.

Grip. Good Words.
Canadian Lumberman, Sunday Magazine.
North British Agriculturist. | Quiver,

Irish Farmer's Gazette. '
Mark Lane Express. ‘
National Live-Stock Journal,

Sunday at Home.
Leisure Howr.—31.

(¢) Furnished by the Literary Society.
Canadian Illustrated News.
London Graphic.
lllustrated London News.

Harper's W sekly.

Scientific Vews.—5,

Books in Libra ry.

Vols. |

421 Meteorology ... ... . .
beak st rgssssaesiss DB ) Mvchanics....A..................
DI X 5 4.0 516 418 505.6 ¢ 0.0 oep s ‘280‘Miscollam-ous.,..............
(‘hemistry..........‘..........A. 86 | Magazines .
Educa.tion._......‘.............‘ 67!P(mtry

Entomology Ca bk ot

Religious................‘.......
Encyclopedias. . ............... . e b, OSSR

Fiction 125 ’ Travels

General Science 150 Veterirmry Science . .
Horticulture . 88 |
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Rules and Regulations.

1. Students are particularly cautioned against the following offences :
(1) Loud conversation or other disturbance in the Reading-room.
(2) Marking, defacing, or in any other way damaging the walls, furniture,
ete., of the Reading-room.
(3) Cutting from papers, maguzines, etc.
2. Occupants of the Reading-room are specially requested to report the names of all
persons found violating Rule No. 1.
3. Books may be obtained or exchanged any day (Sundays excepted) between 1 and
2 o’clock p.m.
4. No student is allowed to have more than one book from the Library at the same
time.
5. No person shall retain a book longer than one week ; but he may retake any
book, unless another has registered his name for it.
6. Students are responsible for books while their tickets are uncancelled.
7. All books must be returned to the Library on or before the last Saturday in
each term.
8. Students who violate any of these rules are punishable by fine or suspension.

Form of Card deposited when a Book s taken out,

ONTARIO AGRICULTURAL COLLEGE LIBRARY.

’ No. TiTLe oF THE WORK.
Date . . ... 188
Signature.

Books Read in Four Months.
July. August, October. November. Total.
A lture. . ..covevii e nans 22 25 102 130 279
Natural Science ............. b 6 56 95 162
Veterinary Science . .......... { 9 19 45 77
B ¢ iooioiiiiiisnniis B 10 37 49 107
Mathematics. ................ 2 1 9 12
Miscellaneous . .. ... .....c0.... 62 90 16 140 308
106 141 230 468 945

Museum.

The first effective effort for the establishment of a Museum in connection with the
College was made some time last June. The large class-room, 50 feet long hy’40 feet
wide, in the south end of the main building, was set apart for the purpose. We spent
no money on cases or furniture of any kind, but simply removed the old desks, and placed
in the room a number of things which had been lying about, or packed out of sight for
months—natural history specimens, va:icties of wood, samples oi grain, casts of animals,
models of agricultural implements, a herbarium, and a large number of maps and charts
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of different kinds. We have made a beginning, and if the Government will only vote
the money necessary to fit up the room and construct a gallery around it, the professors
and students will do their best to make the collection a credit to the institution.

Gymnasium.

In my last Report I had the pleasure of referring to the fact that Captain McCrae, of
Guelph, had presented the College with about $200 worth of an outfit for a gymnasium,
consisting of a horizontal bar, parallel bars, bar-bells, dumb-bells, Indian clubs, ete., ete.
Since then we have added something to the list of articles, and Sergeant-Major Clarkc,
of the Wellington Field Battery, has given the young men regular and systematic train-
ing in all the less violent gymnastic exercises. Nothing in connection with the College
is more thoroughly appreciated by the students ; and I have to express my regret that
the institution has not paid Mr. Clarke a dollar for his services during the last two
years. I hope, therefore, that the small sum placed in my estimates for the year 1882

will be voted as a slight compensation to a very able and faithful instructor in a branch
of education which no nation can afford to neglect,

Literar Society.

We have also a Literary Society in connection with the College, which meets every
Friday evening, in one of the class-rooms, to practise declamation, read essays, and debate
questions relating to agriculture, stock-raising, and other matters of special or general
interest. The discussions are often quite spirited ; and there is no doubt that the work
done in the society is n valuable addition to the educational appliances of the institu-
tion. In the performunce of such work the young men have an opportunity of measuring
their strength and testing their armour before tl ey set out in the warfare of life ; they
gradually learn to speak in public ; their wits are sharpened, their reasoning powers
developed, and their manners improved, The regular meetings of the Society are open
to the members only ; but once a year they give a literary and musical entertainment to
their friends in Guelph. The only difficulty in connection with these entertainments
and other public meetings at the College is that we have no room large enough to accom-
modate half of those who would like to come.

Salaries.

When making out my estimates under this head, I asked for an increase in two or
three instances, and, in order to satisfy myself that I was justified in doing so, I wrote to
Lansing, Michigan, for a statement of the salaries paid in the Michigan State Agricul-
tural College. I received such a statement, and after looking it over, I could not help
feeling that some of our officers have had reason to conclude that their work is not fully
understood or appreciated. From that statement, as given below, you will see that the
salaries paid in the Michigan Institution at the present time amount to $20,443 a year ;
and all we ask from Ontario is $12,100,

Total salaries paid in Michigan ................. ... .. .. $20,443
Total salaries asked in Outario .......... T PP 12,100
T S P eeee 98,343
College salaries paid in Michigan ................ ... .. $18,163
College salaries asked in Ontario ...................... 8,600
A S SR AR e O $9,563

In regard to the Farm, I may say that we pay more attention to practical farmin
and experimenting than they do in Michigan, and hence the saluries under that head




amount to something more in Ontario than in Michigan ; but no one will venture to say
that we make a mistake in giving greater prominence to that department of our work.

In Michigan, the boarding huuw and dining-hall are managed by a steward and his
wife ; and no member of the Staff is required to spend any portion of his evenings in
looking after the students, the halls and the dormitories. In Ontario, no shwar(l 18
employed. The President takes charge of the boarding-house, and is assisted by the
Professor of Mathematics and the Profe ssor of Horticulture in looking after the students
in the halls and dormitories.

As might be e xpected, the night-work is a great bore to the ~rnfv\wx~ above named,
because it occupies their attention during the hours that other pe u,»lu have for rest, study
or recreation ; and, this being so, their \:l! wries should certainly not be less than what is
paid to first-class masters in our High Schools [ do not ask such salaries as are paid in
Michigan, where there is no night duty, but only $1,000 and board for each. If my
request be granted, the comparison will be as follows :

(1) Biology and Horticulture in Michigan ;\j_'rivultur.tl
College g . _ 600

logy, “HI!HHIHHI 'uul lll”h( duty in Ontario
Agricultural College .. S i S e 4 . 1,000

Z) Mathematics in Michigan Agricultural College.... 2,400
Mathematics, night duty, and,charge of dining-hall
in Ontario Agricultural College............ 1,000

In view of these facts, and others brought out in the following comparison, I think
the salaries asked for our professors should be granted without modification.

MICHIGAN AGRICULTUR CorLEGE, LANSING,

Paid at the preseut time)
I
(@) COLLEGE.

President, Professor of Mental Philosophy and

IO”l(‘“.... £3.000
Professor of l,n"h\h Literature ............ 1,800
Professor of Chemistry 1,800 )
Assistant in Chemistry . . . . 800 )
Professor of Zoology :unl l ntomology, and

Curator of Museum 2 1,800 ’ @
Professor of Botany and Horticulture and o

Curator uf \luwum ’ 1,800 s

, A e Lxuo' $2,400
Assistant in \l.nht-nmtlm 60(
Lectures in Agriculture.................... 720
Secretary ; ..... 1,600
\upvrnm andent nf H«)rtn Jltuml l)« p lrtlll!‘ll[ 1,200
Florist. . 743
Ste ward in (hm'm nf Immluw hmm- 600

2101~ 9w 2

Total College Salaries
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ONTARIO AGRICULTURAL CoLLEGE, GUELPH,
Salaries
(Asked for 1882).
(@) COLLEGE,

1. President, and Professor of English Literature, who takes full
charge of boarding-house ........... .. verenanaee. 82,000
. Professor of Chemistry, Geology and !\I(*tooru]u{_'y, who acts as
Librarian 1,500
Professor of Zoology, Entomology, Botany and Horticulture,
who acts as Assistant Resident Master and Curator of
Museum 1,000
. Professor of Mathematics, who takes charge of dining-hall, and
acts as Assistant Resident Master...... ... .. A 1,000
Lectures on Agriculture and Arboriculture 800
Bursar and Storekeeper 800
Professor of Veterinary Science ......... .. P P 1,000
. Instructor in Drill and Gymnastics 150
. Physician . 400

Total College Salaries asked ............. veene.. $8,600

(b) FARM,

. Professor of Agriculture and Farm Superintendent
. Farm Foreman . hien b
Foreman of Horticultural Department. . ..........
Foreman of Mechanical “
. Buperintendent of Experiments. . . . ..

Less Lectures on Agriculture charged to College. .

Total Farm Salaries

College salaries in Michigan $18,168
Farm - " 2,280

$20,443




College salaries asked in Ontario ......... .. ... 88,600

Farm “ ¢ 3,500

$12,100

Cost of Professors’ houses in Michigan.................. $34,500

« “ “ o O ) sevisnisssvenvesass SBOD

Engineer, assistants, messenger, serva s and boarding-house expenses not included
in either statement

Wants.

The items under this head are so numerous, that I scarcely know where to begin.
We require many things, but especially the following

(1) A washing machine worked by steam in the laundry.

(2) Three or four steam-kettles, and a new range in the kitchen.

(3) A laboratory furnished with the apparatus necessary for making reliable analyses
of soils, manures, and feeding-stuffs, and fitted up so that at least sixty young men could
be simultaneously employed at practical work.

(4) Six Cottages—

One for the Farm Superintendent,
“ Professor of Chemistry,
Professor of Horticulture,
Bursar,
Farm Foreman,
Gardener.

(5) New green and propagating houses, with a class-room, a botanical laboratory,
and a botanical museum attached.

(6) The museum fitted up and furnished with suitable show-cases.

(7) A hall for public meetings.

I have spoken so often and so strongly about our need of a laboratory, that I shall
not trouble you with a repetition of the periodical appeal, but refer you to Professor
Panton’s Report on his visit to the experime.tal stations at New Haven and New
Brunswick, U.S. From it you will learn how far we are behind in this matter.

At an institution of this kind there are many duties which cannot be attended to
within the hours that a man in any ordinary office is expected to work. It is always so
in connection with a farm, and emphatically so where a farm and a college are managed
together. Hence it is important that all our officers should reside on the premises ; and
for that reason I beg to recommend that the houses above referred to be built at once.

We have no propagating houses worthy of the name, and our greenhouses are alto-
gether behind the times. They are not only too small, but the heating apparatus is so
defective that many of the plants are stunted in growth, and some of the best are
destroyed every winter with smoke. A portion of the Farm has been allotted to the
Fruit-Growers’ Association for the purpose of experimenting with fruit and forest trees,
and a Professor has been appointed to take charge of the Department, and publish the
results from year to year. Therefore, I beg to urge the necessity for building suitable
green and propagating houses without delay.

I have the honour to be, Sir,
Your obedient Servant,

James MiLLs,
President.
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REPORT

OF THE

PROFESSOR OF CHEMISTRY.

ONTARIO AGRICULTURAL COLLEGE,
GueLrH, December 31st, 1881.
To the President of Ontario Agricultural College -
9 g

DeAr Sir,—In accordance with your desire, I submit for your consideration a few
observations made while on a visit this summer to the Agricultural Experiment Stations
located at New Haven and New Brunswick, the former in the State of Connecticut, and
the latter in New Jersey.

[ also take this opportunity to make some suggestions in reference to the depart-
ment over which I have the honour to preside.

The question of Agricultural Experiment Stations is one which has received a
large amount of attention in Germany during the past twenty years. It is only since
1877 that such institutions have made their appearance in the United States,

The first established on this side the Atlantic is situate in New Haven, and well
known as the (‘onnecticut Agricultural Experiment Station.

[t is not a matter of surprise that Connecticut has taken the lead in this work,
when it is remembered that this is the home of Prof. Samuel Johnson, the distinguished
Professor of Agricultural Chemistry in Yale College. As far back as 1867, Prof.
Johnson had given to the public two books of great interest and wide circulation among
students of agricultural science—‘ How Crops Grow,” and ““ How Crops Feed.” Since
then, his name has always been associated with work which has had for its object the
spread of scientific knowledge among farmers. The establishment of an Experiment
Station at New Haven in 1877 may be considered as an outcome of his efforts on behalf
of scientific agriculture.

The interesting Annual Reports of this Station, sent to us from time to time, and
carefully read, led me to have a strong desire to visit New Haven during the College
vacation this year, and make some inquiries regarding the work accomplished.

The work intended to be accomplished here is to analyze and test fertilizers, cattle-
food, seeds, soils, waters, milk, and other agricultural materials and products ; to
identify grasses, weeds, useful and injurious insects, and to give information on the
various subjects of agricultural science, for the use and advantage of the community.
On the occasion of my visit I had the pleasure of meeting Dr, Jenkins, one of the
chemists, who showed me every attention, and very kindly gave me whatever information
[ desired. Prof. Johnson, Director of the Station, was unfortunately absent at the
time of my visit.

The chief work of the staff up to the present has been the analysis of fertilizers.
In Connecticut a large quantity of artificial manures are used yearly. Before the establish-
ment of this Station these were frequently adulterated, but since many exposures of
fraud have been published in the bulletins of the Station, a higher grade of fertilizer is
sold, and much has been done to check imposition on the farmers.

It is thought that less of this form of analysis will be required soon, and that the
staff will be enabled to spend more time in the solution of problems connected with
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agricultural science, and the work of the Station be more in harmony with that done at
similar places in Germany. Some scientific investigations have been made, but by far
the greater part of the time has been spent in making analyses of fertilizers, feeding-stuffs
and soils,

The Experiment Station is a department by itself. None of the chemists do any
teaching, their whole time being occupied in analytical work. The staff is as follows :

1. 8. W. Johnson, M A., Director, who, in addition to his salary as Professor of
Agricultural Chemistry in Yale College, receives one thousand dollars annually,

2. E. H. Jenkins, Ph. D., Practical Chemist.

3. H. P. Armsby, Ph. D., ¢ ¢

In addition to the se, there are several

assistants, who vary in number according to
the work on hand When it

18 considered how slowly the work of &ll:ll}.\i\ proceeds,
and the number re juired to be made here each year, it is not a matter of surprise that

80 many should be employed at this place. The following is a summary of the work
done in 1880 :

An l]_\ ses of Fert ilizers . 14
Feeding-stuffs ]
Waters .
.\'nllx, ete s s : . . 20

1

Miscellaneous . - . 23

Total . ..... . vesasse OB

In addition to this work, considerable time has been devoted to the study of
methods for determining the quantity of certain constituents in fertilizers, ete.

The amount required to carry on the work during 1880 was about $6,000, $4,000
of which was expended in salaries. and $1,100 in

laboratory requirements. The con
tinual increase of work, and the desire to furthe
’

r scientific investigation, has led the
Director to urge strongly the necessity of i creasing the grant for the enlargement of the
laboratory outfit and the establishment of a working reference library.

The next place vistted is known as the New Jersey Agricultural Experiment
Station, located in New Brunswick, the site of the State Agricultural College.

This is comparatively new, only having been established last year, and modelled, in
its workings, after that in Connecticut —although at the Agricultural College it is
entirely separated from that institution.

The work so far has been much of the same character as that at New Haven, but
the staff look forward to a time of more practical investigation.

[t seems strange that so much analytical work is required in connection with
fertilizers, but experience appears to show that the time spent and expense incurred have
been well repaid by a great improvement in the quality of the fertilizers sold.

The staff here consists of

1. G. H. Cook, LL.D., Director, Professor of Agriculture in Rutger’s College.

2. A. T. Neale, Ph. D., Chemist ; salary $2,000.

3. Two Assistants.

4. A Secretary, whose whole time is occupied in work connected with the Station.

I had the pleasure of meeting Dr. Neale, who seems thoroughly wrapped up in his
work, and sanguine in the success of the Station. He kindly gave every attention to my
inquiries, and furnished me with much information concerning the work at which he
is engaged. This place expects to enter, ere long, upon a thoroughly scientific series of
experiments into the most economical methods of using fodders. I look forward with
considerable interest to the coming Annual Reports of this Station.

At present a sum not exceeding five thousand doilars is yearly appropriated by the
Legislature for the current expenses of this Station.

Both Stations, you will perceive, are entirely separated from the Agricultural
Colleges where they are located. This separation seems to be essential to success, for
where a chemist has much analytical work to do, his whole time is required for it—none
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can be given to teaching, unless it be in showing students, occasionally, some of the
operations performed in luboratory work. The more I learned about the working of
these Stations from persons engaged at them, the more I became convinced that if ever
an Agricultural Experiment Station is established at the Ontario Agricultural College,
it will require to be a department in itself—entirely separated from the College. From
what has been written as the results of my inquiries, you will be able to learn what staff
is required, the current expenses and the nature of the work performed, at what may be
appropriately called an Agricultural Experiment Station.

[ shall now proceed to make some observations concerning the Chemical Department
of the College here. Two great barriers present themselves to the accomplishment of
practical work in this Department—want of accommodation, and a want of time.

Practical Chemistry cannot be taught successfully unless the students perform the
operations themselves. Situated as we are here, this becomes almost impossible. OQur
laboratory—which is really the private room of the Professor of Veterinary Science—is
capable of accommodating not more than six students at work, while in some cases
one class may consist of forty to fifty. When this happens, the nearest approach to
giving them instruction is to perform the manipulation while they look on. This is very
unsatisfactory indeed, and more than once I have found, on asking a student to perform
some practical work, he was at a complete loss how to proceed, although the work had
been done before the class on several occasions, thus showing how necessary it is to use
the hands as well as the eyes in the operations of Chemistry

To overcome this difficulty, we require a laboratory capable of accommodating forty
to fifty students at practical work. This, I believe, should be situated at a short distance
from the main building, and provided with a lecture room, an apparatus room, a
work room, general store room and a private room, besides the room for practical work.

Of the different Colleges which I have had the pleasure of visiting during the past
three years, none appears to possess a laboratory so well adapted for the work of an

institution like ours as that at Lansing. This is said to have cost twelve thousand
dollars, but I am quite sure that a building equally commodious could be built here for a
much less sum. With such a laboratory, the study of Chemical Science would become
extremely popular, and our students would finish their course thoroughly equipped in
knowledge which is becoming absolutely necessary for farmers to possess in order to keep
abreast of the times. Many of the ablest papers on Agricultural Science, by such men as
Lawes, Gilbert, Voelcker and Johnson, are not understood by a large majority on account
of their ignorance of science.

Supplied with accommodation, another desideratum presents itself, viz., time,

There is a want of time at the disposal of the Professor of Chemistry, and also a
want of time in the College course. You are aware that at present, during the College
term, my duties require seventeen hours a week in the lecture-room—four days of three
hours each, and one of five. With such a task weekly before me, there appears but little
hope of my ever being able to work in the laboratory beyond arranging for coming
lectures. Were the lectures upon one subject, the work would be to some extent
lightened, but, instead of that, a course of lectures on Meteorology, Geology, Systematic
Botany, Entomology and Chemistry, are required from the Professor of Chemistry,
Besides all this, the general management of the library has fallen to my lot. It is not
surprising, therefore, that I feel the work too much for the proper teaching of Chemistry,
and that assistance will be required in the department of science. When a new
laboratory is erected, I believe we should have another chemist added to our staff, whose
principal duty would be practical work, such as making analyses of fertilizers, etc.
There is ample work for two chemists in our College, one having his energies chiefly
devoted to the teaching of chemistry, the other to practical work. Equipped with a
commodious laboratory, and a chemist regularly employed in it, we would have facilities
something like what we see in colleges of a similar nature in the States, and to some
extent we would be able to do much of the work we see done at Agricultural Experiment
Stations.

In reference to the Department of Chemistry, I firmly believe another year should
be added to our course. It can never be expected that a student coming here for the
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short period of two years can graduate an adept in chemical science, when universities
thoroughly equipped demand a much more lengthened period.

The improvements which I would suggest for your consideration in connection with
the Department of Science may be summed up as follows :

1. Improved accommodation.

2. Additional help.

3. A more extended course.

2. METEOROLOGY.

“I'.l'“l('l‘ OF OBSERVATIONS TAKEN AT THE ONTARIO AGRICU LTURAL COLLEGE
DURING ]881]

During the past year the Meteorological Department of our College has received
quite an addition to its instruments from the Magnetic Observatory at Toronto.
Hitherto our observations have been of a somewhat imperfect nature, by being taken
only twice a day instead of three times. This year I have endeavoured to have them
taken in such a manner that Ihn-_\' may become of ultimate service In questions po'rmmlug
to the climate of this lm':l]ll‘\'.

Observations are regularly taken at the hours of 7 a m., 2 p.m. and 9 p.m. daily.
These are recorded in a book printed for the purpose, which we hope to keep carefully,
and hand over to those who, in time to come, may succeed us in this work. We are now
supplied with the following instruments :

Anenometer— Recording the direction of the wind and indicating the number of
miles travelled.

Barometer—Showing the atmospheric pressure at the time of observation.

Maximum thermometer—Indicating the highest temperature between stated intervals.
This is read at 9 p.m.

Minimum thermometer -Indicating the lowest temperature between times of obser
vation. This is also read at 9 p.m.

Hygrometer—With dry and wet bulb thermometers, for the purpose of showing the
condition of the atmosphere with reference to moisture.

Pluviameter—Used in measuring the rainfall.

Thermometer—For observing ordinary temperature,

Besides taking observations from these instruments, the cloudiness of the sky is
observed, and general remarks on the weather for the day are recorded in the daily
register. Each morning a form, as seen below, is filled out and given for publication to
the daily papers in Guelph. At the close of each month next year I purpose furnishing
for publication a summary of the month’s observations. From these monthly summaries
a condensed statement of the year’s meteorology will readily be made out. During the
year there has been considerable difficulty experienced in carrying out arrangements
concerning the observations, but at present the plan adopted is working satisfactorily.

In my course of lectures on Meteorology, the instruments named above are fully
described, and the students taught not only how to read them, but also to epitomize the
observations taken in such a way as to make them interesting and instructive,

At examinations in this subject several instruments are placed before the students,
and a question always put is, “ Read the instruments before you.” The outline of the
lectures is found in your syllabus of the course on Meteorology.

I have under consideration at present a series of experiments for the purpose of
ascertaining some facts in reference to the temperature of different soils exposed to similar
conditions. These I hope ere long to be enabled to carry out and embody in some future
Report.
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ities Form or Recorp Pusrismep Dairy 1y THE GueLrn PAPERs.
with WEATHER RECORD.

ONTARIO AGRICULTURAL COLLEGE,

Normal height of barometer at Guelph (1,100 feet above sea level and 740 above
Lake Ontario), 28.86 inches. Average temperature for
( Height ...... inches.
" | Change
Hygrometer ....Moisture ..
{ Direction of wind

Barometer

Anemometer | G _
’ | Miles travelled during previous twenty-four hours

Minimum temperature during preceding twenty-four hours .

Maximum ¢ “ “

ived Pluviameter— Rainfall inches.
nto.
ken Form oF MoNTHLY SUMMARY.
hem
[lillg A‘ll"f’ul'wlult/y‘
’ A summary of the meteorological observations taken at Ontario Agricultural Col-
li}y' lege during the month of
ljm)\]v’ Barometer—

Highest barometer,

Lowest -
r of Highest mean barometer.

Lowest - -
Monthly ¢ “
Monthly range.

T hermometer—
Highest thermometer.
Lowest -
Highest mean thermometer.
Lowest e -
Monthly « -
Monthly range.

Hygrometer—
Day of greatest humidity.
Day of least -
Mean -

Pluwviameter —

Days rain fell.

Greatest rainfall.

Days snow fell.

Greatest snowfall.

Total precipitation.
Anenometer—

Direction of wind.

Greatest number of miles travelled in twenty-four hours.

“  wvelocity per hour.

Mean velocity per month.
Clouds—

Cloudy days.

Clear “

Mean cloudiness for the month.




. TR .

January.
A(Hum/‘/u‘rir‘ Pressure '
Highest barometer ...... .. .. ...
Lowest - 6650000
Highest mean barometer . . .
]n)\\’t‘ﬂ - -
Mnnthl_\' - PSR en e ak
Monthly range
Twm}wrvlh/ re
Highest temperature ..., . . ......
Lowest R ¥ T T
Highest mean temperature .
l,u\u-.\t - -
Mnnth]_\' - -
Mnmh].\' range
Rain
Days rain fell
Day of largest rainfall
Wind
Direction . ....... N. N-W. 8 8§

9 30 3 12

This month was distinguished for cold, being one of the
Hl(*ighing was good, and the month was almost free from rain.
terized by some very cold days, accompanied with dampness

travelling were completely covered with hoar frost.
Towards the close of the month the

February.
Atmospheric Pressure

Highest barometer

Lowest “ St ettaesesnnences

Highest mean barometer. . . . o dinbile

Lowest - =H i detes

Monthly « “

Monthly AN ... .0t iiiinnnnnnnnns
Tem perature

Highest temperature

Lowest i . 60088

Highest mean temperature, . . .

Lowest N T T e

Monthly « -

Monthly range...... .. -
Rain—

Days rain fell
Greatest rainfall
Wind—
Direction ........ n N.-E. N.-W. 8.
1 40 4

The temperature of this month was also below the average several degrees. The
earlier part was particularly cold, but during the latter the weather became milder and

rain fell.

W,

weather was beautiful, with excelle

The following is a summary of the observations taken during the year 1881 :—

17th, 9 p.m., 29.376 inches.

13th, 2 « 28288 «
17th, .... 29.226 «
13th, .... 28314 «

28.664 ¢
1.088 6

21st, 30°
+++. 18th, 10° below zero.
21st, 21.6
27th, 5.3
14.4
40

1, 0.15 inches.
Ist, 0.15 «

S8-E. N-E. E w.
6 9 3 24 times.

15th, 7 a.m., 29.148 inches,
27th, 9 p.mn., 28,204 "

I15th, .... 20.074 «
28th, .... 28276 «
28.904 «
0.944 «

11th, 41°

2nd, 16° below zero,
11th, 36.3
ees 2nd, 8.3 o
18.6°

b7

4, 0.34 inches.

........ 27th, 0.25 «

8-E BW. W. E
16 20 12 4 times,

m
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March.
Atmospheric Pressure
Highest barometer 15th, 7 a.m., 28.022 inches,
Lowest .

A S 20th, 9 pm., 28116 «
Highest mean barometer . . 7th, .... 28918
Lowest “ - . . «vv. 28,186
Monthly « “ ST 28.666
Monthly range 0.906
Te mperature

Highest temperature 10th, 4]
Lowest - . 12th, 8°
Hightwt mean temperature 14th, 35°
Lowest “ o N PR Ist, 12.6°
M«mthl_\‘ “ 6 5103 .. o d . 20°
Monthly range .. .. .. . 33°
Rain—

Days rain fell

Greatest rainfall
Wind

Direction ..., . N. N.-W

None.

‘“

N-E. 8. 8-W. 8-E E w.
15 60 10 5 5 b 2 10 times.

Considerable bright, clear weather occurre

*d during this month, No rain fell, but
several inches of snow (3rd very stormy.)
The latter part was characterized by windy weather.

TeATS. . ’

—ay April,

— Atmospheric Pressure—.

4 Highest barometer . 23rd, 2 p.m., 29.110 inches.
hing.

Lowest o

15th, 7 am., 28,336 «

Highest mean barometer . . . veevaea. 23nd, 29.045
Lowest & “

e o T e .. 28543
Monthly «

) 28.806
Monthly range 0.774

Temperature—

Highest temperature 24th, 79.8°
Lowest - NS AR e e a7

NP 2nd, 14.5°
Highest mean temperature 24th, 59.9°
Lowest  « -

4th, 22.1°
Monthly « “ 39.8°
Monthly range. . . . . 65.3°
Rain—
Days rain fell .. ..
Greatest rainfall
Wind—

Direction

2, 0.03 inches.
Ist, 0.02 «

a-w. 1, n
3 10 6 times.

The early part of this month was somewhat cold and storm
became very high for this season of the year and reached the highest for years,

The rainfall was exceedingly small, and the snow passed away without the melting
influence of April showers, At Toronto the rainfall was the smallest taken in any April
since the establishment of the Observatory.

By the 19th ploughing had co

4

¥, but the temperature

mmenced on several farms in the neighbourhood.
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Atmospheric Pressure
Highest barometer ............

Lowest - !
Highest mean barometer .
Lowest - -
Monthly « o

Monthly range

Temperature
Highest temperature
L vwest "
Highest mean temperature
Lowest - -
Monthly « -

Monthly range

Rain
Days rain fell
Greatest rainfall

Wind
Direction N. N.-E. N.-w,
6 21 16

8.
13

The mean temperature of this month was much above the

4th, 7 a.m.,
14th, 9 p.m.,

3rd,
14th,

8.-E.
9

It commenced comparatively cool, but before the

13,

29.260 inches.
28.602 «
29.236 «
28.698 o
28,584 * «
0.758 “

28th, 89.6*
3rd, 31°
12th, 76.4°
drd, 42.1°
56.4°
58.6°

1.36 inches,

15th, 0.52 «

8.-w,

9

w. B
3 15 timea

average.
first week
appeared, and the temperature kept increasing until the fourth wee

terized by intense heat, the thermometer registering 89.6° in the shade.

The marked changes of temperature common to our climate at some seasons of the
year are well illustrated in this month by comparing the 3rd (31°) with the 28th (89.6°).

June.

Atmospheric Pressure

Highest barometer

Lowest o sio-wbme bia

Highest mean barometer .

Lowest ¢ “

Monthly « .

Monthly range
Temperature—

Highest temperature

Lowest o S—

Highest mean temperature . .

Lowest - -

Monthly « ¢

Monthly range
Rain—

Days rain fell

Greatest rainfall
Wind—

Direction ...... N. N.-B. N.-W.

8 23 22

The weather during this month was more or less overcast, but the rainfall was below

the average.

During the second week the wind was very high, reaching a velocity of fifty-nine

miles per hour on the evening of the 13th.

4

15th, 2 p.m.,

3rd,
15th,
3rd,

7

“

)
12,

8.-w,

29.042 inchea

closed warm days
k, which was charac-

28.494 o
29.248 ¢
28.536 ¢«
28.772 «
0.548 «
18th, 81.5°
6th, 37.4°
28th, 69°
6th, 50°
¢ son. AR
44.1°

2.85 inches.

28th, 1.01 «
%
10 9 times.
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Atmospheric Pressure—
Highest barometer
Lowest " P
Highest mean barometer
Lowest « -
Monthly « "
Monthly range .

Temperature—

Highest temperature . . ..
Lowest “

Highest mean temperature

Lowest o
M()nth]_v . -
Monthly range. .

Rain—

Days rai fell,......
Greatest rainfall . .

15th, 2 p.m,, 29.604 inches.

. 20th, 9 am., 28.596 ¢

2nd, ..., 29.204

. 20th, .... 28616

28.972

1.008

Oth, 91.5°
lst, 52.4°
5th, 79.5°

. 27th, 62.8*
67.5°

39.1°

-+ 8, 101 inches,
. 8th, 58 «

Wind—
N. N-E. N-W. 8 8 gw w E.
Direction ........ 10 7 18 10 9 10 12 6 times.
m days The first week of this month was intensely hot, but the temperature decreased during
charac- the middle and became much cooler towards the cloge, Though light showers occurred
several times during the month, still the rainfall was much below the average of former
s of the years,

(89.6°). ya—
Atmospheric Pressure—
Highest barometer Prrerescesesana., 24th, 2 pm,, 29.104 inches,
Lowest ¢ SRS 5590 o £is . 12th, 9 « 28.572 «
Highest mean barometer . .. ceeee.. 24th, ... 20.150
Lowest « vees 28.644

Monthly « see e 28,940
Monthly range 612

Temperature-
Highest temperature ¥ 30th, 97°

Lowest “ revvesens . 8th, 49°

Highest mean temperature., . . . . .
Lowest  « “

Monthly « " Fa vis

Monthly range.. ... . ..

30th, 81°

Ist, 56.4°
oo T8
. 48°

Rain—

Days rain fell ... . BARASALIELTTEPRPIIORE K § 1§ o vy
Grentcstminfa.ll_.............‘....A.......... lst, .95  «

Wind—

h “W. 8. w. E.
Direction ., ., .. . 7 15 times,

The heat during the closing week of this month was intense. The rainfall was small
d with last year, when over 4 inches foll at Guelph. The weather was more or

less sultry throughout the whole month, and it was almost impossible to work in the
fields during the closing days.




Atmospheric Pressure—

Highest barometer
Lowest "

Highest mean barometer. .........

Lowest ¢ “
Monthly -
Monthly range .. ..

Temperature—
Highest temperature
Lowest -

Highest mean temperature. . . .

L()Wl'st o

Monthly ¢ “

Monthly range. . .
Rawn—

Days rain fell

Greatest rainfall

Wind

N. N.-E.

Direction ........ 8

29.106 inches.
28.738 “
29.084
28.444
28.808

068

6th, 98°

14th, 45°
6th, 83.3°
21st, 55.7°
68.4°

53°

9, 1.07 inches.
19th, .28

8.-E, 8.-W, w. E.
10 21 6 16 times.

This is the warmest September on record at the Toronto Observatory, the highest

1

Wina

]

previous being in 1865, with a mean temperature 64.4°. Very little rain fell, while at Snow
Guelph last year the rainfall was 4.2 inches. The middle of the month was frequently A marked
overcast, accompanied by rain. establishe
small amo
October. part of th
Atmospheric Pressure
Highest barometer 5 6 10th, 9 p.m., 29.336 inches.
Lowest “ ceseesccsesescnsss-S0th, 3 ¢« 928619 ¢«

Highest mean temperature .. .......... 20th, .... 29.268

Lowest ¢ “ . csessess 20th, .... 28.492

Monthly ¢ via sk wash se slse sese - DB

Monthly range. ..................... .... .... Jq24

Atmos

Temperature

P e e

Highest temperature
Lowest -

Highest mean temperature
Lowest ¢ y

Monthly « .

Monthlyrangc-...........A..4...‘.,‘...........::..

Rain—
Days rain fell .......
Greatest rainfall

3rd, 74.6°

27th, 28.8°

3rd, 65.6°
26th, 34°

47.2°

45.8°

15, 4.81 inches.

N
g

Bttt m

14th, 1.24 «

Wind—
L
Direction ..,..... § ) 24 15 14 times,

Early part of the month was cloudy, and continued until the middle, when rain fell
for the greater part of the remaining days. The temperature for the month was several
degrees above the average, and the rainfall also exceeded that of former years, Cloudin

quite out of




November.
Atmospheric Pressure—

Highest barometer ..., .... .. vesesess 10th, 7 a.m., 29.345 inches.
Lowest “ 12th, 9 p.m., 28.385 «
Highest mean temperature............ 10th, ..., 29.282
Lowest « “ sesrasesses, 12th, .... 28.393
Monthly « “ cosees sese sees 38805
Monthly e D A S 969
Temperature—
Highest temperature *eecesescsscscirsnansseescnss Oth 66.8°
Lowest “ se0s0000ssnscssscncnsscnssssse JOCB 0.4°
Highest mean temperature.......................... 8th, 53.8°
Lowest  « “ sestirieiiitiiiiiiiaaiee., 3%nd, 15°
Monthly * - ressssesvsansnsinsosnssnts oboi DRT®
Monthly range evssrttesasttvensssviares sece BBD
Rain—
Days rain fell 2.53 inches.
Greatestra.infa]l..................... cesesess 13th, 1,13 «
Wind—
N. ! -W. 8-E. N-E. E W
hishast Direction .,...... 4 8 5 6 13 times.
v}llli‘lze(:t Snow fell for the first time on tiie 4th, and but little was added during the month.

quently A marked difference compared with November, 1880, when sleighing was thoroughly

established by the 19th. Though half of t}e month was rainy, still a comparatively
small amount (2.53 inches) fell, During the months October and November, the latter
part of the week, especially Saturday, was characterized by disagreeable weather.

Decemler.
Atmospheric Pressure—

Highest barometer 9th, 9 p.m., 29.636 inches.
Lowest “ 3lst, 7 a.m., 28,178 «
Highest mean temperature eooe 20,247
Lowest : eees 38,238
Monthly « . sese . sees S0BTS
Monthly range sve o vbas AN

Temperature—
Highest temperature
Lowest "
Highest mean temperature 13th, 47.6°
Lowest « sesectsiistisesiinnnansaas ot 19.9°
Monthly «
Monthly range

Rain—
1.82 inches,

‘"
Wind—
N. N-W. 8 8W. 8E N-& R w
Direction 7 I N e 4 .. 8 tne

Cloudiness has been a characteristic of this month, which in some respecte has been
quite out of season. The thermometer seldom recorded much below freezing point until
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the last day of the month, when the minimum thermometer at 9 p.m. indicated the
temperature 8° below zero. This was the coldest day. Some very pleasant weather s

occurred during the second and third week.
elosed without any snow on the ground.
see in October than the closing month of the year.

MeaN MEereoroLoGICAL REsuLTs ror THE YEAR 1881.

Rain fell for ten days, and the month
Much of the weather was more like what we

Barometer-

Mean pressure for the year

Month of highest mean pressure

Highest mean monthly -

Lowest ¢ “

Month of the lowest mean * N
Date of the highest pressure in the year
Highest pressure. .
Date of the lowest pressure in th« )(lll‘
Lowest pressure ..........

Range of the year

Thermometer

Mean temperature of the year

Warmest month.....................
Mean temperature of the warmest month
Coldest month.......................
Mean temperature of the coldest month
Warmestday .............. .......
Mean temperature of the warmest day
Coldest day .

Mean te mpuraturv of the L()l(l(‘ﬂt day
Date of highest temperature. .

Highestt(-mpemturo...A................H......,.

Date of lowest temperature ..........
Lowest temperature .................

Rangeof theyear ..................ccoviniinnnnn,

Pluviameter—

Total depth of rain in inches. , 3

Number of days on which rain fell

Month in which the greatest depth of rain fell
Greatest depth of rain in one month

Month with most rainy days

Greatest number of rainy days in one month .
Day in which the greatest amount of rain fell
Greatest amount of rain in one day. .

|

| '
| November,

1881,
Guelph.

29.264 HJ

29.282
28.186
March.
Dec. 9th.
29.636
Dec. 31st.
28.178
1.458

44.6
August.
72.7
January. |
14.4
Sept. 6th.
83.3
Feb. 2nd.
—8.3
Sept. 6th.
98°
Feb. 2nd.
—16°
114

18.06

94

October.

4.81 inches.
October.
15

Oct. 14th.
1.24

Average of
40 years,
Toronto.

29.616
September.
29.664
29.572
June.

30.358

28.692
1.668

44.17°
July.
67.64
February.
22.73
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3. CATTLE FEEDING AND VALUATION OF FERTILIZERS.

As the feeding of cattle and the use of fertilizers are becoming every day of greater
importance, I have thought it expedient to place in the hands of students of the Ontario
Agricultural College some of the latest results of experiments in reference to the former,

and a compilation of analyses which may enable them to pursue investigations in the
feeding of cattle.

Mg
. ’ . ; b,
I have considered it advisable to add some remarks on the valuation of fertilizers,

together with the analysis of the ash of plants, so as to enable thoughtful students to
make a calculation as to the ingredients taken from the soil by certain plants,
Four things are thus to be considered

I.—Remarks on Cattle-feeding Experiments.
[1.— Analysis of Feeding-stuffs,
ITI.—Valuation of Fertilizers,
IV.—Analysis of the Ash of Plants.

These analyses have been compiled from the latest information on these subjects, and
are printed for the use of students as a reference, so that the lecture hour may be spent
in discussing principles, rather than giving a repetition of figures.

I.—REMARKS ON CarrLe-FEEDING EXPERIMENTS.

For years the Germans have been in the vanguard in search of scientific truth,
They have spared neither trouble nor expense in following out investigations which have
shed a flood of light upon many problems of intense interest to the farmer. Lawes and
Gilbert of England, almost single-handed, have pushed into the unknown region and
gathered much from the silent workings of natare. To these men the agriculturist of
to-day owes a great deal for information on scientific agriculture. The Americans are
awake to the importance of science in agriculture, and consequently have, and now are
establishing Experiment Stations, much of the same nature as those in Germany, where
some of the most intricate questions in agricultural science are investigated. Already
the American stations have done good work, and a richer harvest is in the near future,

With a view to assist in understanding the results already obtained, I shall endea-
vour to express, as concisely as possible, some of the principles necessary to be understood
before a proper use can be made of the facts discovered at those Places of scientific inves-
tigation.

In the work of cattle-feeding more definite knowledge is required as to the reasons
why this or that food or method of feeding is best suited for the purpose. This is the
desire of every intelligent and thinking farmer, and to this end men of science and men
of practice are uniting their forces, and year after year new light is being discovered in
the hitherto dark regions of agricultural science.

Among the pioneers of scientific agriculture the name of Liebig, a German chemist,
stands first. It is not many years since the first of his results were published. About
the same time Boussingault laboured with distinguished success in France ; while in
England we find Lawes and Gilbert entering upon a course of investigation, the results
of which will give their names a lasting place in books on agriculture. These men,
Liebig, Boussingault, Lawes and Gilbert, have been the heralds of agricultural science,
but now there are hundreds fired with the same enthusiasm as led them on when the
world scoffed at their work, and each year gives us much of interest from the laboratories
of Europe and America.

The most extensive and thorough experimenting in the feeding of animals has been
done during the last fifteen years in the European and particularly in the (German Agri-
cultural Experiment Stations. The result of these stations seems to point out that a
great loss is sustained by farmers from the haphazard way in which they generally feed
their stock. Consequently the questions of Jeeding standards, rations, ete., have become

e s R SO




of great interest and practical value. These 1 hope to make perfectly clear, so as to
enable you to push the inquiry yourselves, and add data to the hundreds of experiments
which have already been made,

Four classes of experimen. have engaged the attention of the investigators at these
Experiment Stations :

1.—Practical /"'ww/iu!/ /’,"l‘/‘*'l'lm' nis.

In carrying out experiments of this class, chemical analyses are made of the fodder
given to the animals. The results have been of great value in deciding what are the
most economical kinds, mixtures, and amounts of food for the different domestic animals,
as horses, cattle, sheep and swine, according as the production of meat, milk, labour, ete.,
are required of them. The results do not inform us what proportions of the different
foods are digested, nor how fat and flesh are formed in the animal body

Experiments of this class can be carried on |

)y any farmer who is ready to exercise
care and accuracy in his observations,

2.— Dagestion Experiments.

These are a higher type of experiment. In carrying them out an attempt is made
to ascertain what proportions of the different foods are digested ; consequently not only
the food, but also the excrement is measured, and its composition determined by chemical
analysis.

Only a portion of the food consumed by an animal is digested ; the remainder
passes from the body as excrement. The digestive part only is nutritious. From this
18 derived the flesh, fat, milk, etc.

If we would know the nutritive value of different foods, we must learn how much is
really digestible.

To ascertain this the fodder is measured and analyzed, so that the percentage of each
constitutent is accurately known. The excrement is carefully collected, and likewise
weighed and analyzed. By these means are ascertained how much of the different
ingredients was contained in the food, and how much passed through the body undigested.

From the result of these experiments on digestion have been derived what are called
“ digestion co-¢fficients.” These represent what percentage of the several nutrients of
any fodder is digestible. Take for example the following analysis of hay :-

Water ............... ... ... ... 14.3
ABR. ...ttt tter ettt 6.2
A R T T 9.7
Crude fibre. . ; 26.3

Carbohydrates
at . .

(3]

S
oo

The average of the experiments so far, gives the following proportion of the different
nutrients digestible :-

Protein

T trrsssessiisiasiaciiaaaa.. D6 per cent.
Crude Fibre . . .. ... seseseesssssissssnssecnsce BT B W
Carbohydrates ..., .. ... Neeah bRt A Chse assissns BB ¢
B4 0t e it et et taanttenntetanenncesesnennonsnns .. 48 « «

These percentages are the so-called digestion co-efficients, consequently the amount of

each ingredient multiplied by the corresponding digestion co-efficient gives the amount of
digestible material in the hay ; e.g. -

i R O 9.7x .56 = 5.4 per cent. digestible Protein.
Crude Fibre ...... 26.3x.57=15.0 . " Crude Fibre.
Carbohydrates . . .. 41 x .63 =25.8 “ o Carbohydrates.
| R R 25 x.48= 1.2 - v Fat.
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Until lately the Crude Fibre (sometimes called Cellulose), was often omitted from
the calculation, because it was considered to be indigestible ; but the results of recent
experiments seem to show that in most cases it has quite a large percentage of digestible
material. The digestible portion of this substance and the Carbohydrates, such as starch,
sugar, gum, may be considered as of equal value, pound for pound ; but Fat produces a
greater effect on the body than an equal weight of Carbohydrates.

It was formerly believed that the Carbohydrate (sugar, starch, gum) served chiefly
a8 fuel in the body to maintain the animal heat, and that since a pound of Fat yields 24
times as much heat when burned as a pound of starch, it was therefore 2} times as val-
uable a food, and hence, in calculating the nutritive power of food the Fat was reduced
to its “ starch equivalent” by multiplying it by 2}. Later experiments seem to show that
the Carbohydrates do more than generate heat, and that for the purposes of feeding, the
factor 24 will be replaced by a more correct one. However, in most calculations, the 2}
is still retained, and the various ingredients reduced to a common basis as follows :—

Digestible Fat ... .. . +« L2x2}= 3 .. %“Starch Equivalent,”
“  Fibre. ... .. - S 15 “ “

‘“

Carbohydrates . . .. .. 25.8 “ 5

Total............ 438 “ “
Protein .. .. .. . 5 ik i 5.4 ¢ ‘“

“

The above percentages are taken from the example already considered.

This 43.8, the whole reduced to its “starch equivalent,” divided by the 5.4, digesti-
ble Protein, gives 8.1, which, compared with 1, is termed the “nutritive ratio,” and is
usually expressed as 1 :8.1. In other words, “ nutritive ratio” is & comparison between

the Albuminoids and the Carbohydrates, in which the quantity of digestible Albuminoid
is taken as unity,

3.— Bxperiments on the Functions of the Food Ingredients.

These have been undertaken to throw light on how the animal utilizes nutritious
material.

Food is made up of starch, sugar, fibre, fat, gluten, fibrin and legumen. In order to
understand how to use it most economically, we must know what part each ingredient
plays in supplying an animal’s wants, and from which the flesh and fat are derived, and
how the food is transformed into the complex substances required in the animal economy.
To do this it is necessary to learn what the food contained originally, and what are all
the final products of its transformation in the body, and also to what use they have been
applied in the body.

In carrying out experiments of this class, the food, excrement, solid and liquid, are
measured and analyzed. Experiment has shown that the nitrogen in the urine comes
from the transformation of Albuminoids in the body, and that the amount of nitrogen in
the urine is a measure of the amount of transformation of these substances. If, there-
fore, by comparisons made from day to day, the amount of nitrogen in the urine is found
to be less than that of the food digested, it is safe to infer that the lacking portion has
been retained in the body ; but, if it is more than was digested from the food, it is con-
sistent to infer that the store of flésh in the body is decreasing. By such means the
effects of different food materials in the formation of flesh in the body are deermined.

4-—Ezxperiments on the Formation o/ Animal Heat and Muscular Force.

These are the most complicated scries of experiments of all, and involve the solution
of some of the most complex problems in feeding. In their solution the measurement
and analysis, not only of the food but also of the final products of its use in the body, are
required. It is necessary to learn the amount and composition of the solid and liquid
excrement and the gaseous compounds given off through the skin and lungs as well. The
air must be analyzed both before and after the animal breathes it,
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It is readily seen that experiments of this class are extremely laborious and compli-
cated, and exceedingly difficult to carry out.

The majority of the experiments of the last three classes have been made during the
last ten years, and it is only quite recently that apparatus has been constructed success-
fully for their investigation. Even already, though the field of investigation has been
but little explored, the practical results have proved exceedingly useful and of high
theoretical value. ,

As an outcome of these experiments, we have what are called “feeding standards.”
These are statements of the amount of digestible protein, carbohydrates and fat required
for specific purposes, such as feeding for maintenance, feeding for fattening, feeding for
work, feeding for the production of milk, and feeding for growing animals,

The scientific feeding of stock is not, properly speaking, a matter of so much hay,
grain and roots, but rather of so much water, starch, sugar, gluten, etc., of which they
are ('()“Ip()ﬁ(‘(l.

To use fodder economically, it is necessary to so mix and deal it out that the ration
shall contain just the amounts of the various ingredients needed for maintenance or pro-
duction, as required.

To do this successfully, four things are required : .

1. A knowledge of the chemical composition of the fodder used ; in other words, the
amount of albuminoids, sugar, starch, fat, water, etc., it contains.

2. It is neccessary to know the proportion of these ingredients which are digestible,
and how the different kinds of fodder must be mixed and fed, so that this digestible
material shall be most fully digested and utilized and the least quantity wasted.

3. We must know what part each of these food ingredients plays in the animal
economy, which are the “ flesh formers ” and the * fat formers,” and from which heat and
force are derived.

4. A knowledge of the quantity required by animals for maintenance, fattening,
working, production of milk, and growth is also necessary. If these principles were well
understood and followed, much waste of food would be prevented. It is with this object
that the whole question of feeding standards is at present occupying the closest attention
of many Experiment Stations in Germany. Suppose, for instance, that a farmer knew
how much of the different food ingredients a cow requires to keep her in good condition,
and at the same time to enable her to give a full yield of milk, how much of albuminoids,
starch, fat, etc., she will use economically, and how much of these nutritive substances
is contained in a hundredweight of turnips or hay. He could calculate very easily
what proportion of these food materials he would require to mix together in order to
make up an appropriate ration for a cow.

All our feeding stuffs are made up of water, mineral matter, and organic substance.
This organic substance supplies two classes of ingredients, one containing nitrogen,
albumen, gluten, legumen, fibrin, etc., usually called Albuminoids; the other containing
no nitrogen, sugar, starch, gum, fibre and fat.

When properly mixed, nearly all the organic substance of the roots, fruits and
cereal grains is digested. It will be seen at once how important it is to know more
about the principles of feeding standards and rations.

The following are some conclusions derived from carefully made experiments in
feeding :

1. Much of the crude fibre (cellulose) is digested, even as high as fifty per cent.
This substance was formerly considered to pass through the system undigested. Crude
fibre thus becomes of importance in feeding cattle.

2. Animals digest about the same percentage of a large ration as a small ; that is,
they will digest no greater proportion of a scanty allowance than of a large one.

3. That the same varieties of fodder varies in indigestibility according to conditions
surrounding it during growth. Grasses raised on well-manured land are generally richer
in nitrogen than when grown with less manure.

4. After blossoming, plants deteriorate in nutritive value. The older the plant, the
less digestible and less rich in nitrogen. Thus it is, much of the nutritive value of
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forage crops, as hay, clover, etc.
harvesting

A proper knowledge of the laws re

» 18 lost by allowing them to become too ripe before

lating to the digestion of food should engage the
attention of every farmer, so as to enable him to economize the food he has. As a

general rule, concentrated foods, such ag grain, oil-cake, etc., containing not over seven
or eight pounds of digestive albuminoids to one pound of digestible carbohydrates, may
be fed with hay and clover without loss to the digestion of the latter. From this it can
easily be understood how straw, chaff, corn-stalks, etc., may be of greac value in a food
mixture, for these are rich in non-nitrogenous, but poor in nitrogenous nutritive material.

They become a valuable source of fodder when mixed and fed so as to secure the
utilization of the digestive material which they contain,

(?onsequeutly, to economize thege materials it is necessary to mix them with others
rich in nitrogen, as pea-meal, oil-cake, ete,

The albuminoids have a large share in the work of nutrition,
derived the nitrogenous parts of the body, including the muscle, as
and alt © men of the milk.

The fat in the body and that of the milk seems to be also formed in a large part
from Albuminoids, and it is highly probable that they even contribute by their consump-
tion to the production of muscular force, This being the case, it is manifest that the

production of meat, wilk, and work must require the use of large amounts of Albumi-
noids in the food.

From a series of experiments made to asce
Carbohydrates are required for the maintenance of animals in a fair condition, it has
been inferred that a daily ration for maintenance of an ox (1,000 1bs.), should contain

igestible Albuminoids and 8% lbs. digestible Carbohydrates ; that is, a nutritive
ratio of 1:124. This ratio, you will ren

From these are
well as the casein

rtain what amounts of Albuminoids and

1iember, is obtained by dividing the number
which represents the 4/buminoids into that

of the Carbohydrates.
The ration for a milch cow

(1,000 1bs.) is put at 2.5 Ibs, digestible Albuminoids, 12}
Ibs. Carbohydrates and .4 1bs, Fat in 24 ]bs, dry organic matter.

This gives a nutritive ratio of 1 :5.4, thus:

4 x 2% = 1.00..“Starch Equivalent ”

or equivalent carbohydrate.
12.5 . .The Carbohydrates (s

tarch, sugar, etc.),

13.5.
This 13.5 + 2.5 = 5.4,

Yy manure, weather, and very much b

dition it was in at the time of harvesting. The nature of the animal, too, has an effect.
But there is no doubt that the principle of nutritive ratios in feeding indicates the path-

way to economy in using fodder, and that to a thoughtful person supplies principles by
the application of which the largest amount of profit can be derived from the food at
his disposal.

The conclusion to be drawn from the facts
power of fodder seems to be t

y how it was harves

Turnips, mangolds,
" ively HumMInoi, more Carbohydrates
We have two sources for supply of nitrogenous foods.

(1.) Cultivation of plants rich in nitrogen, such as peas, clover, beans, lucerne, and
other leguminous plants,

(2.) The use of oil-cake, ete.
We shall now consider the plan followed in m

aking up a ration which shall contain
the quantities of digestible nutrients required by

& feeding standard ; . 9., the feeding
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standard for milk, already referred to, is in the case of a cow weighing 1,000 Ibs., as
follows :
Digestible Protein R .D pounds.
- Fat

“"

This is a nutritive ratio 1 : 5.4, and should be found in food containing 24 pounds
of dry organic substance.

To make up the ration which shall supply the requirements of this standard, we
examine the tables for the analyses of the food to be used and the percentage of these
foods that are digestible, and so arrange the mixture that the sum of the organic sub
stences is equal to 24 pounds, and the proportion of albuminoids to carbohydrates as
1:5.4.

You will remember the Fat is reduced to equivalent Carbohydrates by multiplying
by ‘.’.}'.
w7 Accurate analyses cannot be given in fixed tables, but a very good approximation is
supplied in the tables added. An exact correspondence with the standard need not be
expected. Feeding standards are not to be considered as fixed rules, but more as guides,
which must be intelligently adapted to individual circumstances.

Three points require special consideration in making up a ration :

(1.) The animal—age, nature, condition, hnd what is required of it—maintenance,
work, fat, milk, or growth.

(2.) Surrounding conditions—warmth, etc.
(3.) The food—condition when harvested, the soil from which it was obtained, ete.
The following, obtained from the result of many experiments in cattle-feeding, are

some of the feeding standards which have been adopted with success.

The calculations are daily rations for animals of 1,000 pounds live weight, in each
case.
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FEEDING STANDAR DS—Continued.
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The term “total organic substance ” is applied to the amount of the substance fed,
less the water and ash. The difference between total organic substance and “ total nutri
tive substance ” expresses the quantity of indigestible material.

Another way of representing the food to be given for specific purposes is by express
ing it in the form of daily rations per 1,000 pounds live weight, made up of so many
pounds of feeding-stuffs, and calculated to contain nutritive materials in the proportions
given above

»

A. DAILY RATIONS FOR MAINTENANCE FODDER FOR FULL-GROWN OXEN,

Ibs. 1bs Ibs Ibs,

(1). lé Clover hay (2). 3 Clover hay. (3). 10 Barley straw (4). b 'l'iumthy,
13 Barley straw 13 Oat straw 5 Wheat chaff, 7 Oat straw,
25 Mangolds. 20 Mangolds. 25 Mangolds. 5 Wheat chaff.

4 Rape cake. 4 Rape cake. 5 Potatoes.

B.—MILK cows.

Ibs. Ibs. Ibs,
(1). 12 Timothy. (2). 10 Clover hay. (3). 6 Timothy.
11 Barley straw. 10 Barley straw., 8 Clover.
15 Potatoes. 23 Potatoes. 10 Oat straw.
3 Rape cake. 3 Wheat bran 16 Potatoes.
14 Rape cake.

C.—FPATTENING CATTLA.

Ibs,
Timothy. (2). 6 Clover.
Wheat straw, 7 Barley straw.
Mangolds. 70 Mangolds.
Bean meal. 2 Linseed.
Linseed. 3 Bean meal.
Rye bran. 2 Unbolted rye.

The foregoing tables are given in explanation of the scientific principles involved in
cattle-feeding. Other systems are followed which differ from these standards, but these
are the results of many years’ arduous labour by German investigators, during which
thousands of analyses and hundreds of laborious feeding trials have been made.

I will now proceed to give the analyses of the principal feeding-stuffs in use. From
a consideration of these, it is expected that the application of the principles already dis-
cussed will be readily made.

In the analysis of a feeding-stuff six ingredients are usually sought :

1. Water.

2. Ash.

3. Crude fibre (cellulose).

4. Albuminoids—substances rich in nitrogen and sometimes called Slesh formers.
Albumen, gluten, casein, legumen, fibrin, belong to this group.

5. Carbohydrates—substances with no nitrogen, and with the hydrogen and oxygen in
the same proportions as we find them in water, viz.: twice as much of the former as the
latter. Sugar, starch, gum, etec., belong here.

Variwry

Pc

Meadow hay
Réll (‘Inwlr,
White clover
Lucerne, ave
g M)
Sainfoin, :vm
Alsike clover
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Peas, in flowe
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Barley
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Rye

Seed (*]nu-r N
Cornstalk ...,

CHAF]
Wheat

GREE]

6. Fats or oils also contain no nitrogen. In these the oxygen and hydrogen are not Pasture grass
in the proportions in which they occur in water : the hydrogen being in excess. l’,‘““im Tye-gras
erennial,

Tillluthy_

Green rye,
Green oata,
Oats and vetches
Sorghum sacchag

ndian corn,
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ANALYSIS OF VEEDING StTUurrs—Continued
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In the preceding tables the “organic substance ” represents the sum of the Allumg-
noids, Crude JSibre, Carbohydrates, and Fat ; while the “Inorganic substance ” represents
the sum of the Water and Ash,

The sum of the digestihle carbohydrates and the fat reduced to its ¢
lent,” divided by the amount representing the digestib
ratios of the last column,

The “indigestible organic substance
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of a fertilizer signifies as ertaining its worth in money, or its trade
A value which is not ne essarily proportional to its fertilizing effocts,

Plaster, lime, stable manure, and nearly g]] of the
quite variable prices, which
superphosphates g,

less expensive
their chemical
depend chiefly for their
and potash, which are

t‘«-rtilizvrs, have
composition, but
trade value on the
Comparatively costly
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d the general principle that these ar
growth and maturity of

ali “rops ; that they are the only
essential, and consequently are the
The prices attached to thes

{

e uhsu]uh-l_\' essential to the
expensive substances that are
only ingredients on which an estimated valye is placed.
substances may vary with the market, and thus we may
expect them to change from time to time Below I8 given the prices at which the various
forms in which these substances are sold were rated at, 1880.

,\'i{r'»y‘ % 18 commercially the

most fertilizine element,
Organie nitrogen, as th

g
@ nitrogen of animal and vege
the albumen and fibrin of meat and blood, in the uric
urea of urine, Some forms of

It occurs in various forms,
table matters generally existing in
acid of bird éxcrement,.and in the

organic nitrogen, as that of blood and meat, are very active
as fertilizers - others, as that of hair, slow in their effect on v

egetation.  Ammonia and
nitric acid are results from the decay of Organic nitrogen in the soil and manure heap,
and are the most active The former oceurs in commerce as sulphate of
ammonia, and the latter as nitrate of soda.

/'/lu.v'/'/w/'[w acid occurs as soluble, reverted and insoluble,

Soluble phosphoric acid implies phosphoric acid or
in water, It is the characteristic ingredient of
by acting on insolubla phosphate with sulphurie
plants, but is distributed throu
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forms of nitrogen
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Phosphates that are freely soluble
,w.(/u'/‘/'/lu.\'/l’ulhf.v, in which it is produced

acid. It is not only readily taken up by
gh the soil by rain,

id is phosphuri(' acid that wag frw]_v soluble in w

but is soluble in a
assimilated by crops, but has less v
y by rain.

sphoric acid implies various Phosphates not free

ater, but hag
strong solution of
alue than soluble phos-
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a chemical change and become insoluble,
dmmonia citrate, It cap be

phorie acid, as it does not distribute go freel
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