
IMAGE EVALUATION
TEST TARGET (MT-3)

C'

11.25

"° ^ 12.0

2.2
Mil

lU
u

i

1.4 1.6

Photographic

Sciences
Corporatioii

2J WIST MAIN STRUT
W'MSTM.N.Y. 14SS0

(714)I72.4S03

^""W"^^<^^^



4^

^1%^

CIHM/ICMH
Microfiche
Series.

CIHIVI/ICMH
Collection de
microfiches.

Canadian Institute for Historical IVIIcroreproductions / Institut Canadian de microreproductions historiques



Technical and Bibliographic Notes/Notes techniques et bibliographiques

The Institute has attempted to obtain the best

original copy available for filming. Features of this

copy which may be bibliographically unique,

which may alter any of the images in the
reproduction, or which may significantly change
the usual method of filming, are checked below.

D

D

n

D

D

Coloured covers/
Couverture de couleur

I I

Covers damaged/
Couverture endommagie

Covers restored and/or laminated/
Couverture restaurte et/ou peilicui^e

I

I Cover title missing/
Le titre de couverture manque

I I

Coloured maps/
Cartes giographiquas en couleur

Coloured ink (i.e. other than blue or black)/

Encre de couleur (i.e. autre que bleue ou noire)

Coloured plates and/or illustrations/

Planches et/ou illustrations en couleur

Bound with other material/

ReilA avec d'autres documents

Tight binding may cause shadows or distortion

along interior mar^^in/

La re liure serrie peut causer de I'ombre ou de la

distortion le long de la marge int^rieure

Blank leaves added during restoration may
appear within the text. Whenever possible, these

have been omitted from filming/

II se peut que certaines pages blanches aJoutAes
lors d'une restauration apparaissent dans le texte,

male, lorsque cela Atait possible, ces pagev n'ont

pas itA filmies.

Additional comments:/
Commentalres supplAmentaires:

L'Institut a microfilm^ le meilleur exemplaire
qu'il lui a 6t6 possible de se procurer. Les ditaiis

de cet exemplaire qui sont peut-Atre uniques du
point de vue bibliographique, qui peuvent modifier

une image reproduite, ou qui peuvent exiger une
modification dans la mithode normale de filmage

sont indiqute ci-dessous.

r~~| Coloured pages/

D
D

n
5<

n

Pages de couleur

Pages damaged/
Pages endommagies

Pages restored and/or laminated/
Pages restaurtes et/ou pellicultes

Pages discoloured, stained or foxed/
Pages d6color6es, tachetdes ou piquies

Pages detached/
Pages d6tach6es

Showthrough/
Transparence

Quality of print varies/

Quality inigaie de I'impression

Includes supplementary material/

Comprend du materiel suppKmentaire

Only edition available/

5«Seule Mition disponible

Pages wholly or partially obscured by errata

slips, tissues, etc., have been reflimed to

ensure the best possible image/
Les pages totalement ou partiellement

obscurcies par un feuillet d'errata, une pelure,

etc., ont 4t4 filmtes A nouveau de fapon A

obtenir la meiileure image possible.

T

J
P
o
fi

b
tl

si

o\

fi

si

oi

Tl

si

Tl

w

M
di

er

be

rl«

re

m

This item is filmed at the reduction ratio checked below/
Ce document est film* au taux de reduction indiquA ci-dessous.

10X 14X 18X 22X 26X 30X

•
12X 16X 20X 24X 28X 32X



The copy filmed here he* been reproduced thanke
to the generoeity of:

Library

Aflrieuhura Canada

The imeges eppeering here ere the beet quality
possible considering the condition and legibility

of the original copy and in keeping with the
filming contract specifications.

Original copies in printed peper covers are filmed
beginning with the front cover and ending on
the lest psge with e printed or illustrated impree-
sion, or the back cover when appropriate. All

other originel copies ere filmed beginning on the
first psge with a printed or illuetrated impres-
sion, and ending on the last page with a printed
or illustrated impression.

The last recorded frame on each microfiche
shall contain the symbol -i^- (meening "COiV-
TINUED"), or the syn^bol V (meening "END"),
whichever applies.

Maps, plates, cherts, etc., may be filmed at
different reduction ratios. Those too large to be
entirely included in one exposure are filmed
beginning in the upper left han( corner, left to
right end top to bottom, es meny fremes as
required. The following diagrams illustrate the
method:

L'exemplaire film* fut reproduit grAce A la

gAn6rositA de:

BibliotMqua
Agriculture Canada

Lee imeges suiventes ont MA reproduites avec le
plus grand soin, compte tenu de le condition et
de la nettet6 de l'exemplaire film«, et en
conformity ev«ic les conditions du contrat de
filmage.

Lee exemplaires originaux dont la couverture en
papier est imprimte sont filmte en commenpent
per le premier plat et en terminant soit par la

derniire page qui comporte une empreinte
d'impression ou d'illustretion, soit per le second
plat, selon le cas. Tous les eutres exemplairee
originaux sont filmfo en commenpant par la

premlAre page qui comporte une empreinte
d'impression ou d'illustration et en terminant par
la derniAre page qui comporte une telle

empreinte.

Un des symboles suivants apparaftra sur la

dernlAre image de cheque microfiche, seion le

ces: le symbols -'^> signifie "A SUIVRE". le

symbols V signifie "FIN".

Les csrtes. planches, tableeux, etc., peuvent Atre
fiimAs A dee taux de reduction diffArents.
Lorsque le document est trop grsnd pour Atre
reproduit en un seul clichA, 11 est filmA A partir
de I'engle supArieur gauche, de geuche A droite,
et dm haut en bas, en prenent le nombre
d'images nAcessaire. Les diagrammes suivants
illustrent le mAthode.

1





211

No. 54.

A EBPOfiT ON AGEIOULTURAL COLLEGES AND EXPERIMENTAL
STATIONS, WITH SUGGESTIONS RELATING TO EXPERIMENTAL

AGRICULTURE IN CANADA.

(By Professor William Saunders, F.R.S.O.)

London, Ont., 20th February, 1886.

Sir,—I had the honour to receive ia due course the following letter written

under your direction :

—

" Department op Agrioolturb,

" Ottawa, 2nd Novenaber, 1885.

"Sir,—I have an instruction from the Minister of Agriculture to state to you,

having in view to put into effect the vote of last Session for the purpose of establish-

ing an experimental farm, that he will be glad to avail himsolf of your services to

obtain certain preliminary information.

" There was, as you are aware, a Select Committee appointed by the House of

Commons in the Session of 188i, of which Mr. Gigault was the Chairman, to

enquire into the best means of encouraging and developing the Agricultural

interests of Canada. That Committee did take evidence on the subject of the

eetablishment of an experimental farm, and made a report in favour of such a

project. A copy of that report is sent to you herewith.

*• There are, however, some further points on which the Minister desires to

obtain information in connection with this question; and he would, therefore,

feel obliged if you would have the goodness to visit as many of the more important

agricultural colleges, experimental farms and experimental stations in the United

States and Canada, as you may think necessary, for the purpose of enquiring into

the various methods of working; and with a view of ascertaining as far as possible,

what benefits, either direct or indirect, they are conferring on practical agricul-

ture, including stock raising, dairying, &c.; and, also, of ascertaining what is bei" •

done in horticulture, especially in regard to the production of fruit.

" It is further desired by the Minister that you should incidentally enquire into

the subject of forestry, to ascertain, as far as practicable, the extent and character

of tree-planting in the Western States, the varieties chiefly used, and the success

which has attended the efforts which have been made.
10—14
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" It is also desired that yoa ascertain the areas of land ocoapied by the several

institutions you may visit, the character of the soil and equipments, v^ith capital

cost ; together with the expense of maintenance.

" The Minister desires that you should prepare and submit, as early as practic-

able, a report on the whole subject, indicating what features of the work, if accom-

plished, would, in your opinion, be most particularly beneficial to the agricultural,

horticultural, and, incidentally, to the forest interests of the Dominion of Canada.

" I have the honour to be. Sir,

" Your obedient servant,

JOHN LOWE,
'* Secretary, Department of Agriculture.

" Wm. Saunders, Esq.,

"London, Ont,"

In compliance with the request cootainoi in this letter, I havo

recently visited many of the agricultural colleges and agricultural experimental

stations in the United States, for the purpose of enquiring into the methods

by which they are conducted, with the view of ascertaining, as far as possible,

what benefits, either direct or indirect, they are conferring on practical agri-

culture, including stock-raising, dairying, &c. I have also endeavoured to ascertain

what is being done in horticulture, especially in regard to the production of fruit,

and in forestry, with special reference to the extent and character of tree-planting

in the Western States also to gain information as to the area of land occupied by

each institution, the character of the soil, buildings and equipments, the expenditure

on capital account and cost of maintenance together with such other particulars as;

were believed to be of sufficient importance to occupy your attention.

In addition to what has been accumulated as the result of direct personal enquiry,

I have endeavoured to present a brief summary of some of the more important fea-

^.ures of the work being done by similar institutions in those parts of the United

States which the limited time at my disposal did not permit me to visit. Most of

these particulars have been obtained by correspondence. Beference also is made to

what is being accomplished in European and other countries in the same direction,

80 as to present, as far as practicable, the whole subject of agricultural progress ia a

concise form. This is accompanied by an outline of a proposed system embracing

such features of the work as would, in my opinion, be most particularly beneficial to

the great agricultural interosts of the Dominion of Canada.

I have the honour to be. Sir,

Your obedient servant,

WM. SAUNDERS.
The Honourable

The Minister of Agriculture, ^ ,, , ..r^

Ottawa.



213

THE AGRICULTURAL COLLEGES AMD EXPERIMENTAL STATIONS
OF THE UNITED STATES.

la the year 1861 the Congress of the United States, having in view the import-

ance of encouraging the development and progress in that country of the two groat

departments of industry, passed an Act which provided for the endowment of a

college of agriculture and mechanic arts in each State of the Union, by making a

large grant of public lands for that purpose. The quantity apportioned to each

State was equal to 30,000 acres for each senator and representative in Congress to

which such State was respectively entitled by the apportionment under the census of

1860. The Act provided that the whole of the money received from the sale oftheee

lands should be invested in safe securities, and the interest only used for the main-

tenance of the several institutions. The States were required to furnish the neces-

sary land for the colleges, and no portion of the fund could be spent in the purchase,

erection or repair of any building or buildings. These must be supplied by the State

or by the liberality of the towns and cities near which the institutions were to be

located.

In this way the foundation was laid for the providing of a substantial and per-

manent fund for the maintenance of each college ; 9,600,000 acres of land were

appropriated, from the sale of which a fund of nearly $9,000,000 has accumulated,

with a considerable quantity of land still unsold. The aggregate of the value of

grounds, buildings and apparatus was given in 1882 at $6,531,844, making a grand

total of over fifteen and a-half millions of dollars devoted to farthering the develop-

ment of these great national industries.

ALABAMA.

The Agricultural and Mechanical College of Alabama is situated near Auburn.

Theqnantity of land occupied is 100 acres. The cost of the Main Building was

$65,000. There are separate structures for chemical laboratory, workshops, &o., the

total value of grounds buildings and apparatus being $100,000. Endowment fund

from sale of public lands, $253,500. Total revenue $22,500 j expenses about the same.

Practical agriculture is taught in all its different branches, and an experimental

fieldoftwenty acres is devoted to the testing of fertilizers and experiments in the

cultivation of field crops, fruits and flowers. The course of study covers four years,

but very few of the students remain long enough to graduate. The students in the

scientific and mechanical departments greatly outnumber those pursuing agriculture.

.^-,iKi.!
ARKANSAS.

The Industrial University of Arkansas, designed for imparting instruction in

agriculture and mechanical arts is located near the town of Fayetteville. The

10^14^



214

endowment fand is $130,000, the land, bnildings and appliances are valued at $1*70,000.

The annaal income from the land grant is $10,400, which is supplemented by annnal

appropriations from the State. The yearly expenditure is $17,500, of which the

salaries of the teaching staff consume $15,500.

In connection with the agricultural department there is an experimental farm,

also a chemic; \ laboratory and museum

.

CALIFORNIA.

^1:

The University of California obtained the agricultural college land grant on con-

dition that special departments for the teachiog of agriculture and the mechanic

arts should be established and maintained there. The amount derived from this

source was $566,280, with lanrl valued at $26,863 still unsold. The University is a

very extensive one, and is located at Berkeley. It has grounds, buildings and appli-

ances valued at $ 1,000,000, and a total endowment fund of $1,678,386.

The annual income from the proceeds of agricultural college lands is $39,226, a

large proportion of which is devoted to agricultural teaching and experimental work,

A course of lectures, combined with practical instructions, is given in agriculture,

horticulture, botany and entomology, and a chemical laboratory is specially devoted

to agricultural purposes. There are also three greenhouses, a nursery and propagating

grounds, an arboretum and a garden of economic plants.

The orchav'ds are large and include 150 varieties of apples, 140 of pears, 65

poaches ; 55 plums, also a number of cherries, apricots and nectarines. The vineyard

has 60 varieties of European grapes in addition to a large number of American origin.

Experimental Station.

An experimental station has been in active operation for several yeirs, under tli6

efficient direction of E. W. Hilgard, Professor of Agriculture. Extensive experiments

have been conducted with fertilizers ; in growing grain, forage plants, sugar cane,

sugar beets, sorghum and other field crops. A large number of giapes have beoa

introduced from all parts of the world, especially those varieties from which the

most highly esteemed wines of ifurope are made ; also those from which the noted

raisins of Chili and other countries are produced. Experiments have been made in

grafting the best cultivated sorts of grapes on the wild vines of California and other

thrifty growing stocks, for the purpose of ascertaining which will best resist the attacks

of that injurious and troublesome insect, pbjlluxera, which has caused the California

vinegrowers so much anxiety and loss. The insect, together with other injurious

species, has also been studied, and measures suggested for its abatement and

destruction.
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Large numbers of forest trees have been introduced from Europe, Asia and
Australia, which, besides being tested on the college farm, have been distributed to

many intelligent persons in different parts of the State for trial. There has been an
annual distribution of samples of grain and grasses from all parts of the world, also

seeds of plants, young plants and trees, scions of desirable fruit and other trees, with
accompanying instructions for planting, grafting, &o. These are sent to applicants

engaged in agriculture in the State in the order of their application, until the stock

is exhausted, on receipt of suflScient money or stamps to cover cost of packing and
mailing.

In the chemical department m«ny analyses have been reported of wines of

different grades, made in California, of soils and subsoils, including those

of the more noted grape-growing districts ; also of alkaline soils, of water from

Artesian wells and of stream and well waters from many parts of the State.

Notwithstanding all the educational advantages offered, we learn from a late

report that oat of a total number of 246 students only 17 were taking agriculture.

The results of the experimental work are brought promptly before the public

by the issue of bulletins at intervals of from one to three weeks during the summer.

These are mailed to the newspapers, agricultural periodicals and to prominent

agriculturists; also to the agricultural colleges and experimental stations of other

States. .-
,

• '
.

Since the coast climate of British Columbia is said to be much like that of the

northern part of California, the experimental work carried on at this station

beeomes of special interest to Canada.

COLORADO.

l^is.

The State Agricultural College of Colorado is located at Fort Collins, in the

fertile valley of the Cache-la-Poudre River. It is endowed with 90,000 acres of

selected lands, which have not yet been sold. The expenses of the institution are

met at present by a special tax of one fifth of a mill on State valuation, which gives

it an income of about $20,000 a year, a considerable portion of which is required

for salaries of staff, which range from $1,000 to $2,600. The college was opened in

1882, and occupies 240 acres of land ; the land, buildings and appliances are valued

at $50,000.

The larger part of the college farm is under cultivation, the work being chiefly

experimental, including the cultivation of fruit and forest trees, cereals, grasses,

garden vegetables and small fruits. One hundred and fifty-one varieties of wheat

and twelve of barley, received from Europe, Australia, New Zealand, California,

Manitoba, Mexico and other places have already been tested at this institution with
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great benefit to the State. A number of experiments with potatoes and other garden

vegetables have also ]>aen conducted, a thrifty nursery and orchard have been

established, several hundred small fruits and several thousand forest trees have been

planted and many tests made as to the germinating power of vegetable and flower

seeds obtained from a number of different dealers.

The couree of instruction in agriculture includes practical training in farm work.

I

CONNBCTIOUT.

The Sheffield Scientific School, which is one of the departments of Yale College,

received the agricultural land grant on condition thal< it provided suitable and com-

petent instruction in agriculture and the mechanic arts. The endowment fund from

land sales amounts to 9135,000. The institution is situated in the town of New

Haven, and the value of the grounds, buildings and apparatus is $200,000. The

course of instruction is very thorough in all the sciences bearing on agriculture, and

lectures are given on the cultivation of staple crops, tree planting, &c.

Experimental Station.

Connecticut was the first State which established an experimental station in

agriculture. This was originally located in the eastern wing of Sheffield Hall, where

good work was done for several years. In IQ*J9 the present efficient director of the

station, Dr. S. W. Johnson, took charge of the work, and has conducted it in such

a manner as to make it extremely useful to the agriculture of the State. At the

outset the State appropriated $5,000 a year for its maintenance, which has since

been increased to $3,000. A special appropriation of $25,000 was also made for the

purchase of land, and for buildings and apparatus. There is also a special tax levied

on fertilizers sold in the State, to aid in defraying the expense attending their

anf iysis, which adds about $2,509 to the yearly revenue of the station.

There are seven acres of land attached to the institution, which, with the buildings

on it when purchased, cost $12,000. A chemical laboratory has since been erected,

at a cost of $5,000 for the building and $2,500 for fittings, including many of the

most improved forms of apparatus required for carrying on this special work. Other

structures have also been built. No stock is kept here ; there are no greenhouses,

and very little outside work has been done. The operations carried on have been

mainly chemical, particularly in the line of the analysis of fertilizers, of which there

are in Connecticut about 130 different brands in the market. The State laws require

that at least one analysis shall be made every year of each brand, and the reports of

the station work contain returns of the results of these analyses, averaging in number

more than 150 each year. In addition to this, much work has been done in dotor-

mi ing by analyses the relative value of mixtures for feeding purposes, fodders, &c.,

als in the analysis of milk and many other articles of food.
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Another department in which good work has been done is in testing agricultaral

and commercial seeds, to determine their vitality and purity. The annual reports

published by this station average about 120 pages, and are full of most valuable

information. The yearly saving to the farmers of this State by the exposure of

fraudulent and inferior brands of fertilizers has been very large, amounting to

many times the cost of the maintenance of the station. The staff consists of two

chemists, two assistants, two clerks and one gardener. The number of copies of the

bulletins printed is from 5,000 to 6,000, which are distributed chiefly among farmers.

The law requires also that tveo copies be sent to each postmaster in the State.

DELAWARE.

The agricultural department of Delaware College is situated at Newark. It has

an endowment fund of $83,000, and the land, buildings and appliances are valued at

(75,000. The total income is about $5,500. The college does not own a farm, bat

courses of lectures are given on the principles and practice of agriculture, the com-

position of soils and fertilizers ; also in chemistry, botany and the kindred sciences.

GEORQIA.

The Georgia State College of Agriculture and Arts is a branch of the State Uni-

versity, and is located at Athens. The endowment fund from sale of agricultural

lands amounts to 8242,202, which yields an annual revenue of about 817,000. This

is divided between several institutions, to be presently referred to, the State College

recciviog 88,000. The land, buildings and appliances are valued at 850,000.

A full coarse of inBtruction is given in agriculture, horticulture, botany, entomo-

logy, &c. There is also an experimental farm connected with the University,

where the students receive practical instruction. Many very valuable experiments

have been conducted on this farm wiih different sorts of cotton and corn, and the effects

of fertilizers on the crops, recorded. A large chemical laboratory, with all the neces-

sary appliances, affords ample opportunities for the study of this branch of science,

especially in its relation to agriculture. There is also a museum of agricultural

products.

There are three other smaller agricultural colleges in Georgia, each of which

receives 82,000 annually from the endowment fund. They are known as the North

Georgia Agricultural College, located at Dahlonega ; the Middle Georgia Military

and Agricultaral College at Milledgeville ; the Southwest Georgia Agricultural

College, at Cuthbert ; aad the South Georgia Agricultural College, at Thomasville.

These all provide instruction in agriculture, horticulture and kindred subjects.

ILLINOIS.

The University of Illinois is one of the best conducted and most eflloient institu-

tions which I have visited. It is located about midway between the towns of Cham-
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paign and Urbana. It has an endowment fand of $337,000, realized from the Bale of

pablic lands, and the buildings, appliances and land are valued at $400,000. The

University buildings, which are fifteen in number, include a large and imposing mnin

building, in which are the principal ofiicos, class rooms, library, museum, chapel, kQ.

Towards the erection of this structure the State contributed $127,000. A chemical

building, containing five laboratories, erected at a cost of $40,000 ; a veterinary hall;

large machinery buildings, dormitories, &o. The land occupied by the University

and its several departments embraces 623 acres.

Department of Agriculture.

There are devoted to the uses of tae department of agriculture two farms, ono

of 410 acres, known as the •• Stock Farm," and one of 180 acres, designated the

"Experimental Farm." The soil is prairie, dark coloured and fertile, well drained with

about eleven miles of tile drains. For a number of years past these farms have been

so worked as to give an annual profit of from $1,000 to $1,600. The acreage in

various crops in 1885, on the stock farm, was : corn, 105 ; oats, 65; meadow, 145
;

the remainder, pasture.

Stock.

From eight to ten horses are kept, part of which are used for breeding purposos.

There are among them good specimens of French draflt and general purpose horses.

The number of cattle will vary from 125 to 150 head. There is a good herd of

Shorthorns, numbering about 70, a small herd of Jerseys, and a number of well bred

grade cows of various crosses, including Holsteins, Herefords and Ayrshires, and

steers of different ages, which are being fee for the market. The milk of the cows

is used chiefly for butter making, the product being sold in the neighbouring towns.

There are small flocks of Shropshire, Cotswold and Southdown sheep, and their

crosses.

Of pigs, there are a number of the following breeds: Poland-China, Berkshire

and small Yorkshire. Some attention is also given to breeding Plymouth Eock fowls.

Many experiments have been made in breeding and feeding cattle, sheep and

pigs, the results of which have been published from time to time in bulletins and

annual reports.

Field Experiments,

The experiments with field crops have been carried on for many years, and

include the testing of a large number of varieties of corn to ascertain their relative

yield and the best methods of cultivation
; also experiments in fertilization and with
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special manures. Similar tests have been carried on with wheat, oats and other

grain ; also with gra-^sos, potatooH anJ other field crop^.

Experimental Farm.

In the experimental form there are 35 acres of orchard. Fifteen acres are

devoted to forest plantations; -10 acres to ornamental trees, shrubs and plants, a con-

siderable area to small fruits, of which there are a large assortment, and a portion

to vegetables. There is also a nursery, where young trees are grown and htudents

are taught the arts of budding, grafting, &c.

Orchard.

This was planted in 1869, and included at the outset 1,800 varieties of fruit trees

gleaned from every quarter, with the view of testing their adaptability to the State

of Illinois. As was anticipated, a large number of them were failures. Indeed, the

climatic and other conditions of this section are not particularly favourable to fruit

growing. The country is flat, and in many places ^v^t, and difficult to drain, and the

winters sometimes are severe. Many apples which ai'c grown with profit in Ontario,

such as Greenings, Baldwin?, &c., do not succeed wdl here.

Pear cr.Uure has not been continuously successful Tho trees did fairly well for

ten or twelve years, but last winter the weather was t.c severe thut a large proportion

.ji them were killed, both standard and dwarf, although the latter suffered most.

Plums have been unsuccessful. Out of many varieties originally planted there

are now but very few left. No peaches or apricots are grown.

Of cherries there are a largo number, chiefly of the Morello type, including

many of Wier's seedlings, which do remarkably well. The sweet cherries belonging

to the Bigarreau class are almost always killed before coming into bearing. Quinces

are but little grown.

Many sorts of grapes are raised, of which Worden stands highest in favour.

Moore's Early and Ive's Seedling rank next. Delaware is a failure on black prairie

soil, but does nicely on sandy ridges. Strawberries and raspberries are extensively

grown, and with much success.

Forest Plantations.
.,,,

Tho planting of forest clumps was began in 1871, and at that time there wcro

no trees in the district, except on th.. margins of streams. The example set by tho

agricultural department of the University has stimulated tree planting generally, both

for ornament and shelter. The black walnut is a favourite tree, so also is the silver

maple {Acer dasycarpum) and tho box elder {Negundo aceroides.) A variety of cotton-
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wood {Populus monilifera) is much grown. This tree is a native, found on the bottom

lands of the Missouri Eiver from Arkansas to Nebraska, also, in western Iowa. The

wood splits well and is generally known as yellow poplar. It is much more useful

than the ordinary Cottonwood,

In the college forest plantations there are from one-quarter acre to two acres each

of the following trees : white pine, Scotch fir, Austrian pine, Norway spruce, European

larch, green ash, western catalpa, southern catalpa, black walnut, butternut,

hickory, burr oak, ailanthus, honey locust, sugar maple, silver maple, American

elm, osage orange, box elder, red cedar and chestnut. Of most of the varieties

planted the failures have been so few as not to interfere materially with the general

results. This forest planting was done chiefly under the late Dr. Warder's super-

vision, who was an advocate of close planting. The trees were planted in rows four

feet apart and two feet apart in the rows, which experience has shown to be a waste

both of trees and labour.

It is claimed that the box elder and western catalpa can be raised with more

profit than any of the other trees on account of their rapid growth. The catalpa is

being extensively used for fence posts and railroad ties ; the wood is more durable

than is generally supposed ; the sap wood quickly decays, but the heart wood is very

lasting. The white pine trees in the college plantation have been quite a success,

having attained, in twelve years from planting, a height of 26 feet, with trunks 6

inches in diameter at base. These trees were three or four years old from seed when

planted.

The Scotch fir, eleven years planted, average about the same height, with larger

trunks, measuring 7 to 8 inches at base. The sugar maples, which were three years

old when planted, have an average diameter of trunk of 4 to 5 inches ; while the silver

maple has made from 8 to 10 inches in the same time. The box elder is still more

thrifty, many of the specimens having reached a diameter of trunk of from 10 to 12

inches. The green ash has formed a handsome grove, with trees very uniform in

height and size, the trunks ranging from 6 to 8 inches in diameter.

Bjack walnut and butternut have both made fair growth, but have not grown

with that rapidity which might have been expected. Another clamp of black walnut,

twenty years planted, on a different part of the farm, was also examined, and while

there were a few fine trees, with trunks over a foot in diameter, the majority of them

had not attained to more than 9 or 10 inches. The plantation of European larch is

very fine, the trees being very uniform in growth, fully 25 feet high and about 8

inches in diameter of trunk. In one small spot, where the land was low and wot,

the trees were stunted and unhealthy in appearance. The chestnut trees have not

been successful, but few now remaining of the original plantation, showing thtit they

are not suited to this locality. The hickories have made very slow growth ; so also
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have the burr oaks. The Aastrian pine seemed somewhat stunted, although fair

growth had been made in past years. This stunting was due, no doubt, to a disease

which affected the leaves of the trees, causing many of them to wither and fall.

The white willow has attained a greater height than any of the other trees,

having reached an altitude in thirteen years of 30 feet or more, and a diameter of

trunk exceeding a foot at the base.

Shelter Belts.

Some excellent examples of shelter belts are to be found in the orchard, composed

of Norway spruce trees, arranged, in rows, so as to divide the orchard into five or six

sections. No material advantage has been observed from the shelter afforded in the

way of protecting trees from winter-killing, but protection from the prevailing

winds has notably prevented the fruit from falling to the extent it otherwise would.

.^
Conservatory.

Situated near the main building is a conservatory with three propagating

houseB, each 50 feet long, the middle one being fitted with extra pipes, so that a

higher temperature can he maintained in it than in the others, and one of the outer

ones is specially fitted up for propagating, by boxing in the water pipes so as to

give additional bottom heat. In these buildings are propagated all the bedding

plants needed for ornamenting the grounds. They contain also plants repre-

senting most of the different families required for the purpose of illustrating

botanical lectures and olass-work, as well as furnishing material and appliances for

carrying on experimental work. Gut flowers are sold from these houses during the

winter and surplus plants in summer, but the revenue from this source rarely

exceeds $300 per annum, and entails commercial work, which interferes, to some

extent, with the legitimate and more important aims of the institution.

*
.

Botanic Work.

The Professor of Botany, Prof. T. J. Burrill, has done good work in his depart-

ment. While efficiently carrying on the class-work devolving upon him he has also

found time to thoroughly study many of the low forms of plant life, such as smuts,

rusts, moulds, &o., many of which are parasitic on and frequently destructive to the

higher forms of vegetation. The life history and habits of many of these have been

carefully worked out, and suggestions made as to the best methods of lessening the

injuries caused by them. It is chiefly to this earnest worker that the credit is due

ofhavingsolved the mystery which has so long surrounded that dreaded disease

known as the fire blight in the pear tree ; and since it has been demonstrated beyond

reasonable doubt that it is caused by the presence and propagation in immense

numbers of a very low form of veget^Me life, a species of micrococcus, the way is
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prepared for intelligent experiment in the direction of measures for preventing the

disease, a result which pear-growers will hail with the greatest delight.
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Entomological Work.

Prof. S. A. Forbes, State Entomologist of Illinois, is now located at this Univer-

sity, where he holds the position also of Professor ofEntomology and Zoology. With

the help of several assistants, he is carrying on, not only his teaching duties, which

cover a very wide field, but is also pursuing many very interesting lines of experi-

mental work. A careful examination of the results of observations made during the

past year with regard lo the codling worm in apples, which will be of great use, not

only to that State, but to fruit-growers in all parts of America, had just been concluded

at the time of my visit. The object was to determine the precise effect of the use of

Paris green in preventing the destruction of the apple crop by this insect. The

experiments with the remedy have been conducted along with careful check experi-

ments, on trees adjacent, not treated at all, and exact results reached by the careful

handling and examination of every apple produced on the trees under inspection.

Over 16,000 apples have thus been carefully scrutinized, and the results show that

about two-thirds of the loss arising from this source may be prevented by the use of

Paris green.

- *

Insects injurious to corn, which is the staple crop of Illinois, has absorbed a

large part of the time and attention of the staff in this department for the past year,

and an additional year or two of patient observation will be required to complete the

work.
. ... 1

A multitude of facts have been brought together regarding the food of birds

;

also on the habits and food of fishes. An extensive and successful series of experi-

ments have been made in the way of introducing disease among injurious caterpillars,

for the purpose of destroying them. Illinois was one of the first States to recognize

the important bearing of entomology on agriculture, by the appointment of a Stale

Entomologist; and the vast array of valuable facts which have been accumulated and

given to the public in the annual reports of the several scientific men who have held

the office during the past twelve or thirteen years have abundantly justified the

wisdom of that proceeding.

Jtevenue and Expenditure.

The total expenses vary from $60,000 to $70,000 per annum, of which the teaching

staff receive about $28,000. The salaries of the professors range from $1,800 to

$2,000. That ofthe regent is $3,600.

The farm has been so conducted for several years past that the revenue has

exceeded the expenditure ; but to bring about this rcMult it has been necessary to
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reduce the proportion of experimental work, and to leave undone many things which
«bouId have been undertaken.

Conclusion.

Notwithstanding all the advantages offered in this institution to those desiring a
thorough course in agriculture, out of a total number of 356 students attending

during 1884, only 21 were preparing themselves for agricultural pursuits.

INDIANA.

Purdue University is located about one mile west of the City of Lafayette, on
elevated ground overlooking the city and the surrounding country. John Purdue
after whom the University is named, bequeathed $150,000 towards its establishment

;

the county in which it is located gave $50,000 and the State appropriations have
during the past twelve years amounted to $168,000. The endowment fund from
sale of land grants is about $345,000, and the total value of land, buildings and

appliances is placed at $300,000. The number of acres occupied is 190, valued at

650,000.

School 0/ Agriculture,

The school of agriculture which is one of the important departments of this

University, is carried on in a building specially erected for this purpose. Bosides

class rooms there are museums of agricultural, horticultural and forestry products,

and a suitable library. The course of study is a very practical one, and associated

with two hours' hand work each day, either on the farm or in the workshops.

The ornamental grounds contain about 2,600 trees and shrubs, and the conser-

vatory and propagating house are filled with choice plants. These, with the orchard

and nursery, offer all the needed facilities for practical instruction.

Experimental Farm, .

»•

'

On this farm many experiments have been conducted to ascertain the relative

value of agricultural implements, in testing varieties of wheat, oats, corn, grasses

and potatoes, methods and rates of seeding, effects of fertilizers, with comparisons as

to relative vigour and ability to endure severe climatic changes. Experiments have

al80 been undertaken with small fruits to ascertain their relative hardiness, vigour,

productiveness and quality of fruit.

. Chemical Laboratory. . i .
'.

In this department a considerable number of fertilizers have been analysed, and

the results published, giving the manurial value of each on the basis of 10 cents per

i"

:
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lb. for soluble pbosphorio acid, 6 oonta for reverted phosphoric acid, 5 cents for

insoluble phosphoric acid, 15 cents for ammonia and 6 cents for potash.

Bevenue and Expenditure.

The total college revenue for 1884 was $22,235, $18,280 of which was from

interest on endowment fund. The expenses were $36,132, the balance being provided

for by State appropriations. The salaries of the teaching staff amounted to $18,000.

The farm is so managed that the revenue more than covers the expenditure. This

however, cannot be done where much experimental work is undertaken.

Conclusion,
*

Balletins of ten or twelve pages each are frequently issued during the season

giving promptly to the farmers the benefit of the results of experimental work.

The same complaint is made here as elsewhere, that notwithstanding all the facilitiei

offered for obtaining a thorough agricultural training very few farmers care to give

their sons the benefit of it ; hence, the students in agriculture do not exceed six per

cent, of the whole number recoiving instruction.

I

IOWA.

The Iowa State Agricultural College is situated in the central county of the

State, one and a-half miles from the town of Ames on the Chicago and North-Western

Eailway. It has an endowment fund from proceeds of public lands of $637,800, and

the value of the l.^nd, buildings and appliances is placed at $1,000,000.

The college domain includes 700 acres, about 80 of which are devoted to build-

ings and ornamental planting, 40 acres to orchards, shrubbery, forestry plantations,

&o. About 100 acres are under cultivation, 300 acres in woods and the remainder m

natural pasture.

The buildings are admirably situated on the highest portions of the college

grounds, where they command an extensive view of the surrounding country. The

main building is a substantial stone structure, 168 by 112, and four storeys high. Iti

the basement are the dining rooms and servants' quarters ; on the first floor the

library, containing 6,000 volumes ; the'chapel and the offices of the teachers. The

second floor is fitted up with lecture rooms and rooms for students, while the third

and fourth floors, excepting the space occupied by the museum, are entirely devoted

to the accommodation of students. About 200 can be lodged in this building, besides

which there are brick buildings near at hand, known as boarding halls, which furnieh

dormitories for 90 additional students, with dining rooms, kitchens, &o.

The chemical laboratory, agricultural hall, horticultural hall, the veterinary

building, where diseased animals are treated, the mechanical shops for working in
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iron and wood, and the school for domestic economy for women, are all in separate
buildingB. They are commodious and substantial in their character, and have every
appliance needed for carrying on the different branches of work for which they
have been specially designed. There are also six detached dwelling houses, whioh
are occupied by some of the professors.

Students entering this college are not obliged to take an agricultural course,

bat have the option of taking either a general course, which includes instruction in

most of the important branches of learning, or either of the following special courses :

agriculture, mechanical engineering, civil engineering, veterinary science or

domestic economy. The result of this choice in studies is, that the larger proportion

of students take the general educational course, and out of a total number of about 300

only 30 are at present taking the agricultural course ; so that instead of this

excellent institution being regarded a special school of agriculture, it might be more
correctly designated a school for higher education and general training in industrial

pursuits, with a special department of agriculture. Nevertheless, it has done and is

Btill doing most excellent work, both in agriculture and horticulture.

Stock,

The stock on the farm consists chiefly of Holsteins and Shorthorns. A herd of

five pure bred young Holsteins was imported four years ago, at a cost of $240 per

head, belonging to a very good milking strain. These have been found very useful,

both as milking stock and for beef. A number of young males have been produced

,

both pure bred and grades, and these have been sold to the farmers in the neighbsur-

hood, whose stock has been greatly improved thereby. The Professor of Agriculture

claims to have watched the effect of these grade males in improving the general

stock of the farmer, and while he would not compare their power to transmit their

peculiarities with that of pure bred males, he believes their potency has been under-

estimated, and that where the service of pure bred males cannot be had that of

half-bred grade males is infinitely better than that of males of common stock. A
number of grade cows are also kept, both for milk and feeding purposes, and many

experiments have been conducted in feeding calves, pigs and sheep. The animals

are provided mainly for teaching and experimental purposes, and are not spe-

o'9"y needed for the improvement of stock in the State, as there are about 500 herds

of thoroughbred cattle in Iowa, chiefly Shorthorns, Holsteins and Jerseys.

In experiments with sheep, Southdowns have been crossed with Shropshires,

with the result of materially increasing the wool, adding two to three pounds to the

fleece, while the quality of the mutton is said to have remained about the same,

Dairying,

Experiments in butter making are carried on here in a building specially designed

for that purpose, and fitted with every necessary appliance. Tests are made of the

^m
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milk of the several breeds of cattle kept, for the purpose of determining the quality

and quantity of the butter, and how the yield is affected by variations in treatment-

The dairying interests of Iowa are very important, and there are a large number

of creameries in different parts of the State, in some of which are manufactured from

4,000 to 5,000 pounds of butter per day during the best part of the season. In all cases

the cream only is collected, the skim milk being kept by the farmers for feeding

young pigs. Before the establishment of creameries, butter was sold at an average

of from 8 to 10 cents per pound, but as soon as creamery butter could be had

the quality was so superior that the price went up to 20 cents, which is now about

the ruling figure. This difference in price has added several millions of dollars

yearly to the revenue of the State from this source. One serious difficulty in proso-

cnting this business arises from the long drives necessary to collect the cream, some-

times involving a circuit of forty miles. Iowa has about one-third of all the

creameries in the United States. The cheese interest is comparatively small.

Field Experiments.

During the past few years many varieties of wheat, oats and corn have been

teetod; also many sorts of grasses for fo.1der,and a large proportion of the newer sorts

of potatoes, as this is an important section of the root crop in Iowa. Experimontn

have also been conducted in making sugar from sorghum.

The past year's work in potatoes includes the testing of the comparative value,

both in productiveness and quality, of from eighty to ninety varieties. It has been

observed that the newer sorts are much more vigorous in their growth, and have

almost entirely escaped the rot which has seriously injured the older kinds. Root?)

are not much grown ; bran, which can be bought at from $8 to $ 10 per ton, u

thought to be cheaper as food for stock. This is alternated with potatoes, which, it

is claimed, can be grown on rich prairie soil at a cost of about 6 cents per bushel.

Horticulture.

It is in horticulture that the work of this institution has boon motst proernluently

useful. The climate of Iowa is particularly trying to fruit trees; the hot and djy

weather of summer is very injurious to the foliage, while nothing but the hardiest

character of wood will endure the extreme cold and bitter winds of winter. The

hardiest varieties of apples grown in other States and in Canada will, as a rule, pass

safely through the ordinary winters of Iowa, but an exceptionally cold season occurs

every few years, which makes a clean sweep of most of them. Such apples as the

Fameuse, Ben Davis, Talman's Sweet, Wealthy and Golden Eusset will be killed to

the ground in many parts of the State during such extreme winters. These bitter

experiences have led the horticultui ists of that State to seek to introduce fruits from

other quarters of the globe where the conditions of climate are somewhat similar. It
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had long been known that there were hardy varieties in European Eassia. Indeed^

America had long since received from that country several of the hardiest sorts now
generally grown, such as the Duchess of Oldenburgh, Red Astrachan and Alexander.

The Department of Agriculture at Washington had also succeeded in obtaining trees

and scions of a number of other hardy Bussian apples, through the American Consul

at St. Petersburgh, which bad shown themaelves possessed of great hardiness. But

it was felt that a systematic exploration of the Russian fruit territory was necessary

before it could be f lly ascertained to what extent their hardy fruits would meet
American needs. Correspondence was opened with the Agricultural College of
Moscow and with the Director of the Botanic Garden at St. Petersburgh, which led

to the belief that there were varieties of apple, pear, plum and cherry, growing in

the interior provinces 'of that great empire which, if introduced to this country,

woald be likely to make fruit growing possible among those who are carrying

on agricultural operations in the extreme northern sections of America. Finally,

the Iowa Agricultural College sent its Professor of Agriculture, Prof, J. L. Budd,

to BuBsia, in 1882, and he was joined by one of our most distinguished Canadian

horticulturists, Mr. Chas. Gibb, of Abbotsford, Quebec.

These two gentlemen were eminently fitted for their work, from their general

knoivledgeof fruits and their intimate acquaintance with the requirements of the

colder regions of this country. They spent several months during the fruit season,

chiefly in the interior of Russia, where they visited many of the most noted fruit

regions embraced within that immense territory.

Beyond the range of the Carpathian Mountains the explorers entered on the

great plain known as the East European Plain,which includes that portion of Austria

north and east of the Carpathians, and the greater part of Russia in Europe. This

immense territory is bounded at the.north by the frozen ocean, on the east by almost

continuous plains, extending into Northern Asia, and on the west and south by the

Baltic, and the Gulf of Finland, the Caspian and the Black Seas. The mountain

ranges on the south cause precipitation of the moisture, carried by winds which have

passed over the inland seas, so that the eastern plain gets but little rain from this

source ; while the dry winds from the deserts and sterile steppes of the sonth-east

shrivel the foliage of trees and plants in Central Russia, much as the south-west

winds do in the Western Slates, coming from the dry plains of New Mexico. The

immense swamps with which some portions of this territory are occupied, particu-

larly in the west, modify the climate, making it vary greatly in different sections.

As far north as Moscow the prevailing west winds give a fair percentage of moisture

to the air, but in the same longitude, as far south as Orel, the summer heat and dry-

ness of the air are similar to Western Iowa, while fhrther east on the Volga the sum-

mer clime is much like Western Kansas and Nebraska, while the winters are as severe

M those of Minnesota, with a scanty and uncertain snow fall. Further east the climatO'

is much more rigorous.
10—16
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and soil, were planted some five or six years ago, one with about 1,200 trees, embracing

118 varieties of the hardiest apples to be found in America, including the Duchess of

Oldenbnrgh (originally from Russia) ; the other with about 1,000 trees, consisting

entirely of Bussian sorts. The winter of last year was very severe in Iowa and the

result was that fully three-fourths of the trees composing the orchard of American

selection were killed. Chief among the survivors was the Duchess of Oldenburgh, with

a few others, while in the adjoining orchard, composed entirely of Bussian sorts,

consisting of over 100 varieties, not a single dead tree could be found.

Since their introduction. Prof. Budd has propagated these trees with great industry

and has succeeded in establishing among the farmers and fruit growers throughout

Iowa no less than 800 sub-stations where these fruits are being tested. 15,000 apple

trees were distributed in this way last year. Many of the apples are said to be of

very good quality. Six varieties of the Duchess family have been fruited, which wMl

extend the time of the Duchess period fully two months. The best sorts of Bussian

apples are said to improve in quality when grown in America. The Duchess of Olden-

burgh is believed to be a finer apple here than it is in Bussia ; this idea is quite

consistent with what we know of English apples cultivated in Canada. There are

conditions in our climate or soil which develope in many English and other fruits a

high flavour and quality unattained in their native home.

Forestry.

Forest clamps and shelter belts have been successfully established at several

points on the college farm, and the trees are growing thriftily. All that portion of

Iowa through which I passed bore evidence of the interest taken by the people

generally in ioxest planting. On a large proportion of the farms more or less land is

devoted to that purpose, and clumps of young forest trees, varying in magnitude from

one to ten acres, are constantly to be seen, beautifying a landscape once so mono-

tonous, and providing shelter for man and beast* ^

Botany,

In this department of work, carried on until recently by Prof. Bessey, much has

been effected in investigating the various species of smut injuring grain, and their

effects on stock and horses in causing disease when eaten. The flora of the State haa

also been thoroughly worked up.

' Entomology.

Prof. Osborn, who has this branch in charge, has been very assiduous in working

out the life history and habits of the many species of external parasites which affect

cattle. He has also specially studied the Phytoptidte, a group of insects the indi-

viduals ofwhich are so small as scarcely to be visible to the naked eye, which, never-

10—16J
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theloBS, inflict seriouB injury on onr forest and fruit trees and other vegetable products.

ICuch attention has also been given here to the bark lioe, to galls and blister-mites,

and many experiments tried with inseoticidoB.

Veterinary Department.

A very complete veterinary building has been recently erected and a school of

instruction in this branch established, under Prof. Stalker, who graduated a few years

ago at the Veterinary College in Toronto, Ontario.

Bevenue and Expenditure.

The total revenue of thin institution is about $48,000 which is sufficient to meet

the present outlay. The cost ofthe teaching staff is $28,000 per annum, the professors

x«ceiving from $1,600 to $2,100 each—the President $3,100.

The sum spent on the experimental farm and horticultural department in excess

of revenue, and apart from the salaries of professors, averaged for the years 1882 and

1883—the latest reports obtainable—$4,812 per annum.

KANSAS.

The State AgxMcultural College of Kansas is situated about a mile and a-half

from the town of Manhattan, 118 miles from Kansas City, on the line of the Union

Pacific Railway and near the centre of tho State. The land occupied by the insti-

tution is 364 acres, 105 of which was recently purchased, at $125 per acre. It is all

well situated, being high-rolling prairie, every portion of which is available for farm

purposes without draining or other special preparation. The endowment fund

amounts to nearly $500,000, and the value of the land, buildings and equipment is

$161,500. The buildings, which are all of Manhattan limestone, are judiciously

placed on the highest parts of the ground, and command a fine view of the farm,

the adjacent town and the surrounding country.

The college, while known as a collego of agriculture, necessarily covers in its

teaching a mush wider field than its namo would indicate. The fac ilities available

to farmers* sons in the rural districts for obtaining a liberal preliminary education

are not as good in this newly settled country as in the older States, hence, a consid-

erable part of the work of this college is in the line of preliminary training, a

portion of which, in older communities, would have been acquired by the student?*

before entering. The pupils at present number 360, one-third of whom are females.

Beginning with the ordinary branches of an English education, the student is

gradually introduced to tho higher departments of learning, associated with a

training in practical chemistry, agriculture, horticulture, botany, entomology and

general zoology. In the industrial departments the young men are instructed in

practical agriculture, horticulture and dairying, also in mechanical work, both in
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^ood aud iron. The yoang women receive instractionB in dairying and in hoaBohold

economy, inolading cooking and kitchen work, as well as in sewing, printing,

telegraphy and music.

Prof. Fairchild, the President of the college, is a gentleman of high attain*

ments, who commands the respect and estoom of both staff and papils. There ar«

DO dormitories in this institution and no provision for boarding the students, who

geek board and lodging in the adjoining town, an arrangement which permits of the

college being entirely laid out with a view to teaching purposes. The main building,

130 X 260, is provided with class rooms, well equipped with apparatus, also a library

of 4000 volumes, roading room, sewing rooms, dairy, kitchen, &c.

The chemical laboratory is a separate building, with ample accommodations for

training 80 students at one time in practical work. Mechanics hall is a large two

storey building, with carpenter's shop, printing office, telegraph office, &o. Horticul-

tural hall contains class rooms, museum and work rooms, with a large conservatory

and propagating house attached. The outbuildings are of a substantial character,

and very well arranged, especially the buildings for housing stock and for carrying

on experiments in feeding animals.

Stock.

The college herd consists mainly of thoroughbreds embracing four distinct breeds,

viz., Durhams, Jerseys, Polled Angus and Galloways. The surplus stock produced

by these animals is sold to the public from time to time as it accumulates. No

service is rendere^ by the male animals, other than exchange service with private

breeders of thoroughbred stock, of which there are some fifteen in all within a few

miles of the college. Some experiments have been made in producing grade cattle for

market, but the stock is maintained chiefly for the purposes of illustration and

instruction. This institution is also in possession of four breeds of swine, viz.,

Berkshire, Essex, Poland-China and Jersey Red. The Berkshires are preferred, for

the reason that they are less liable to disease in that climate, while they are found

to attain maturity quite as rapidly as those of any other breed. The pigs also are

kept solely for the purposes of iastructiou and experiment. Nothing has yot beea

done here in other departments of stock raising.

Field Experiments,

The experimental work carried on for the past three years has included the

testing of a number of varieties of corn, with different methods of treatment, also

of 65 sorts of wheat; in the cultivatica of mangolds and growing grasses and

clover. Tests have also been made as to the relative value of manures. Tno grasa

and clover experiments have been of great value, and have demonstrated the practi-
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«ability of growing red clover and orchard grass for fodder which had formerly boon

k«ld to be impossible in that tlimate.

Horticulture.

In the hoiticultaral department many new varieties of fruit and ornamental Ireus^

shrubs and vines are being tested as to their adaptability to this trying climate, and

new varieties are yearly added to the list as they become available. The orchards

eontain about 275 varieties of apples, 80 of pears, 16 of plums, 20 of cherries, 10 of

apricots and 50 of peaches. In addition to these, about 200 varieties of small fruits

are being tested, and in the vineyard about 100 varieties of grapes.

The climate of Kansas is very trying to fruit trees and vines. But few of the

bettor varieties of apples succeed, while the trees suflfer much fi'om blight. Pears

also are so very subject to blight that their cultivation has boon almost abandoned.

Plums are much injured by the curculio. The Cuthbert raspberry is not hardy,

although Turner and Shaffer's Colossal stand well. The Manchester and many other

varieties of strawberries fail, from the foliage burning up in the hot, dry summer.

The Crescent and Chas. Dawning are the two varieties reported to succeed best.

Forestrij.

Experiments are being conducted in forest planting for shelter, which is muot

needed in this State, on account of the high winds which prevail almost continually,

A twelve acre plot has been devoted to tree-planting, where twenty species of

forest trees are being cultivated. As yet, tree-planting has boon carried on but to a

limited extent ; small clumps only are seen at rare intervals. There is very little

native wood, excepting that which linos iho margins of streams and rivers.

Botany.

A conservatory and propat,'ating houpe hns been built, at a cost of about $3,000,

which furnishes the necessary material for botanical lectures, and also bedding plants

for outside decoration. A poUion of the expense of running this department is

defrayed by the sale of surplr stock.

levenue and Expenditure.

The annual rovonuo is ab( .t 835,000, which moots all the expenses of instruc-

tion, and with occasional app jpriations from the State for buildings, supplies the

means.for carrying on the work. The teaching staff receive $21,550, the salaries of

professors ranging from $1,400 to $2,500. Student labour is employed to a considerable

•xtent in all the departments related to agriculture, but is only paid for when given

in addition to the hours required by the college regulations, and upon work solely
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for the profit of the college. The yearly expenditure on this acoonnt amountB in all

to about $3,500.

Conclusion.

The reaults of the experimental and other work in all the departments are given

to the public promptly, in a neatly printed four page sheet, known as «' The Indua-

trialiat," which is published weekly by the printing£department of the college.

KBNTUOKT.

The Agricultural and Mechanical College of Kentucky is located at Lexington,

on 62 acres of land within the city limits, which was given by tlio city for

college purposes. The land is valued at $25,000, the buildings at $85,000, making a

total of $110,000. The endowment fund amounts to $166,000.

The aim of this college is to teach those branches of learning which are related

to agriculture and the mechanic arts. The education provided is of a very general

character. There is no special department of agriculture, although efforts aro being

made to organize one. Instruction is given in agricultural chemistry; lectures on

the relations of geology to soils, the influence of forests on agriculture, also on ineocta

which are injurious to crops. The number of students attending, according to the

last returns, was 3?0.

Revenue and^Expenditure,

The annual income from the endowment fund is $9,900; proceeds of a special

tax of J cent on each $100 of taxable property within the State, $16,000

;

tuition feei, $2,500—total, $28,400; which is suflBoient to cover the expend liture, a

large proportion of which is required to pay the teaching staff.

LOUISIANA.

The State University and Agricultural and Mechanical College is situated at

Baton Eouge and is the result of a combination of the old State University, formerly

at Alexandria, with the agricultural and mechanical college. The combined endow-

ment funds amount to $318,000, and the land, buildings and appliances are valued at

$350,000.

The aim of this institution is to provide general instruction and education in all

the departments of literature, science and^art, and includes snecial instruction iu

agriculture and the mechanic arts. The education in agriculture includes a training

in the cultivation of sugar, cotton and rice and in general farm work. Instruction is

also given in farm architecture, surveying roads, levees, ditches, &c., also in veterin-

ary surgery. One hour a day is devoted to labour in the field, garden or workshop.

According to the latest published returns the number of students attending is 159.
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Vaccine EstabUshiMiU,

A station for the prodnotion of vaooine lymph has been estAblished, the work of

-which is carried on chiefly by the students, under the direction of the profligwor in

charge. It is said that the vaccine department has been self-sustaining, besidw

gratuitously distributing a large number of points every year, and has received the

liearty approval of the physicians of the State.

m
'I
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Bevenue and Expenditure,

The annual income derived from the endowment fund is $14,500, to which most

te added an annual State appropriation of about $10,000, making $24,600 in alL This

is sufficient to meet the current expenses, the largest item of which is the salaries

«of the teaching r ^aff.

lUINI.

The State College of Agrionltore and the Mechanic Arts is located about a mile

from the town of Orono, and within nine miles of Bangor. The land occupied by the

institution is 3*76 acres, the greater part of which is under cultivation. The soil cos-

sists principally of ^ay loam, with a part of stiffer clay. The college was established

in 1868. The land, Avhen purchased, comprised two farms,which were much mn down,

and the price paid for the land, -mth the farm buildings, was $11,000. This was pre-

sented to the college bythe neighbouring towns, Orono and Oldtown. About $130,000

have since been spent in the erection of buildings and other permanent improve-

ments.

The endowment fund derived from land grants is $132,500, the interest of which

amounts to nearly $8,000. In addition to thif*, the college receives direct subsidies

from the State. For the past two years only $7,000 a year has been voted, and the

amount has varied from this sum upwards to $25,000 a year, the larger amounts

being given when additional buildings were being erected.

This institution aims to give the young men of the State, at moderate cost, the

advantages of a liberal and practical education, paying particular attention to such

branches of learning as are related to agriculture and the mechanic arts.

Stock, >

The college herd consists of 42 pure bred animals, 32 Jerseys and 10 Shorthorns,

and 6 high-bred grades, crosses between Jerseys and Ayrshires. The use of the male

animals is extended to neighbouring fanners as far as circumstances will permit at

the nominal charge of $1. The herd has not yet increased to the number it it desired

to retain on the farm, for which reason there have been no sales, exoept of sorplos

male animals, which have been sold to&rmera in the State, for improving their
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stock, at from two to eight months old, at prices varying from $26 to $75 each. The

fitook is used partly for illustrative purposes in teaching, is also atilized to some

extent for breeding experiments, bat mainly for dairy parposes. A large quantity

of batter is annually produced which is sold and the proceeds applied towards the

expenses of the farm. About twenty acres of land only are reserved for pasturs^

vnioh, daring the summer season, supplies about one-third of the food required for

the stock, and serves to give them exercise and air, otherwise, they are fed the

entire year on dry fodder and grain.

From 80 to 100 pigs are raised each year, all of the Chester White breed, neariy

all of which are sold to farmers in the State for breeding purposes. ...

The stock also includes from 20 to 30 pure bred Shropshire sheep, and botk

young and matore animals are sold to farmers in different parts of the State for

breeding. Shropshires are preferred here to Southdowns, on account of their larger

size and heavier fleece, and they are held to be equally good breeders and to

produce mutton of as good a quality as the Southdowns.

No horses are bred, but such as are required for use on the farm.

The influence of the college work in the improvement of stock has been ver^

marked and has been felt throughout the entire State. The improvement has been.

60 great that some are of opinion that stock generally has doubled in value since the

eollege began this department of work. As there is not eo much private enterprise

in stock raising in Maine as in many other States, the influence which tue college

has exerted in thib direction has been relatively greater than in many other

districts where similar institutions exist.v

•f .

Field Experiments.

A number oi varieties of wheat, barley and oats have been tested in experimen*

tal plots, the bwst of which, after several years trial, have been grown on a large

floale in fieM culture for the purpose of obtaining seed in large quantities so that it

might be supplied to farmers at moderate prices, with a view to the general intro-

duction of such desirable sorts throughout the State. The Gold Medal winter wheafc>

originally produced by hybridizing by the late Charles Arnold of Paris, Ont., is highly-

esteemed here and is regarded as one of the best sorts in cultivation. It has be«i

thoroughly tested on the college farm and very generally disseminated, and it im

claimed that this variety produces larger and more certain crops than any other

wheat grown in Maine. •

No spring wheat is grown here, its cultivation was abandoned some years ag^

^wing to the crop having been almost destroyed for several years by the weevil.
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Among barleys the Mantohorey is held to be one of the besip It is a large six

jowed variety, with a light colored grain, a regular and heavy bearer, and is rnnoh

j^fNraoiated. The Purple Hull-lees is another sort much praised. The seed of this,

WM first disseminated by the United States Department of Agricaltore. It has*

tdark coloured grain -mthout husk or hull, is broad leaved, vigorous and stools frtely,

and is said to yield from 35 to 60 bushels per acre, and Treighs from 62 to 64 pouods

tiD the bushel.

In oats the Hogan, a variety introduced from Ireland is highly esteemed. This

Ja a white oat, yielding from 60 to 90 bushels per acre and weighing about 40 pounds

to the bushel.

All these have been widely disseminated throughout the State from the college

and are now said to be the leading sorts in cultivation.

The only roots which have been tested to any extent are potatoes and of theee

the Beauty of Hebron stands highest in productiveness and quality. There has not

Ibeen iruch done experimentally in fodders beyond tests with Alsike clover, Millet

«nd Hungarian grass. Hay is a very important crop and is largely grown. The

«ae of the experimental plots are 1 rod by 4 rods, and the tests are usually made

in duplicate, the results from each plot being given. The whole farm is systemat*

jeally worked, a careful record being kept of each crop.

Sortieulture.

Yery little has been done in this department beyond the planting of ornamental

trees singly and in dnmpb for shelter and ornament.

Entomology.

This branch is carefully taught and the teaching aided by collections ofpreserved

•peoimeuB of injurious insects from the college museum. Many of the more import*

«nt species are also bred in the class room so as to give the students the opportunity

of becoming familiar with them in all their different stages. The profeesor who

liBB charge of this brunch, together with botany and zoology, Professor 0. H.

Fernald, brings high qualifications to bear on the work. He is well known through'

cot the scientific world for his thorough and original work, and has published some

'Very valuable reports including one on the grasses of Maine, beautifully illustrated*

one on the butterflies of the State.

, Experimental Station.

The experimental station which has a separate allowance of $6,000 a yeai ftom

the State was organized in the spring of 1886 and has thus far been mainly a ohemioal

station for the analyses of commercial fertilisers and cattle foods. Wood ashes are
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extensively used in this State ae a fertilizer both leaohed and nnleached, and maoh
ofthetimeoftheoffioersofthe station has of late been given to determining the

relative manorial value of ashes from different sort of wood.

Some nsefU experiments have been made in feeding, particnlarly with sheep, to

aioertain the relative value of cornmeal and hay as flesh prodnoing material. In

this connection digestion experiments have also been carried on to determine the

qoftotity digested aud asbimilated in each case as well as the proportion rejected in

the excreta, together with the mannrial value of the excreted products.

Spme attention has also beeq given to the examination of agricultural seeds, for

ihe purpose of ascertaining their purity and quality, and to investigations oonneoted

with ir'^ect pests. The station invites the farmers of the State to co-operate and oor-

respond. The director desires to make it a bureau of information, which agricultur-

ists may freely consult

The outdoor work thus far has consisted in growing corn for fodder, and ia

endeavouring to determine the value of ensilage.

Bevenue and Expenditure,

The interest from the endowment fund brings the college about $8,000 a year,,

to which must be added $7,000 from the State, and about $2,000 firom tuition fees,

$17,000 in all. Of this sum $12,660 is paid in salaries to the faculty, the remainder

covering Qther expenses. The salary of a full professor is from $1,600 to $2,000,

with, in some instances, a house. The farm superintendent, who manages the whole

of the farm operations, receives $ 1,000 a year, his house and entire living, also the

use of a horse. The last report showd the farm expenditure to have been $1,347 in

excess of the revenue, but a considerable quantity of experimental work was done,

which is always expensive.

•.«i
Iff

MIBTLAND.
ti -

The Maryland Agricultural College is located at College Station. The land occu-

pied comprises 286 acres, with artificially drained meadows and dry bottom and

rolling uplands. The endowment tVind is $112,600 ; the value of land, buildings and

appliances, $100,000. The main building is an imposing structare, 120 feet long, 64

feet wide, and six storeys high, and is well arranged for the purpose. While the

•Incation, as in most of the other colleges, is largely of a general character, it is

oUimed that a considerable proportion of the students are taking the special agrionl-

toral course. The average number of students attending is about 76.

A herd of stock is kept for ase and breeding. Ten acres of land are devoted to

vegetables and several acres to fruits and flowers ; a number of plots are also being

vsed for the testing of cereals.
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Horticulture.

The orchard for l>srge fruits covers from 8 to 9 acres, and contains ar

I nnmber of varieties of apples, pears, plums and peaches. Peaches do not always,

prove hardy. During the past dfteen years the college has had about five crops of

this firait. Of small fhiits there are many varieties, including most of those generally

grown and many of those of recent introduction.

The horticultural department occupies 45 acres, including fruits, vegetables,

ornamental and forest trees, A large number of vegetables are grown and different

lorta tested. Three acres are devoted to a nursery, where students are taught tho arts

of badding and grafting. Among the experiments with forest trees there are

examples of three-fourths of an acre each of European larch and Scotch pine.

Theee were planted on a poor p'.ece of land, which was of no value for ordinary

crops. The trees weie 3 feet high when transplanted from the nursery, have

been nine years out, and will now average from 25 to 30 feet in height and 5 to 6

inches in diameter.

Greenhouses.

There is an extensive conservatory and a propagating house, 100 x It, the

Itotaloosiof which has been $12,000. These are filled with choice plants and are

utilized in growing a large number of plants and flowers for sale, the receipts from

which defray the greater part of the working expenses of this department. All

prodacts, both of farm and garden, are sold, and the proceeds applied to current

expenditure. The farm is said to be almost self-sustaining. In the botanical depart*

I

uent there is a herbarium consisting of 10,000 plants.

_
•

»

Eevenue and Expenditure.

The revenue firom the endowment fhnd is 913,000, which, by tuition fees

lind income from other sources, is increased to about $25,000. Nearly $12,000 of this

I

is paid in salaries to the teaching staff, the remainder used in defraying other

expenses. The salary of a fall professor is $2,250 ; assistants receive from $800 to

I

tl,200, and if their servioes are continued, are gradually raised to the full salary.
f

.
'

'
'

Experimental Station.

The experimental station, although occupying 10 aores of the college farm,

is an entirely separate institution. It was begun in 1883, when Prof. Goessmann was

ippointed Director, a gentleman of high scientific attainments and eminently fitted

for the position. It is supported by a special grant from the State which, at first,

Uas 15,000 annually, but which has since been increased to $10,000. Five or six

ureg of land have been set apart for growing crops, such as fodders and grasses.

;
1

1

i'ttifiii
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iff, Many interesting tests have been made with legaminoos plants, saoh as white

lapin, vetoh, lucerne, southern cow-pea, horse-bean, &o. The sonthern oow-peaii

highly esteemed for several reasons. It completely smothers oat all weeds, makea

a most valoabld fodder crop green for cows, they being very fond of it. It is ako

usefal as a green mantire. The varieties grown here have not maitnred any seed,

for the reason that the seation is not long enoogh ; bat some earlier ripetning sorts

are expected from the Soath, which it is hoped will perfect their seed in this locality.

This objection, however, does not material!/ affect the value of the cow-pea, as a

fodder crop, since seed can be procured very cheaply from the South.

The horse-bean produces a growth of from 3 to 4 feet in height, is of a very

succulent character, and decays rapidly when buried. On this account it is held

to be one of the most useful of the leguminous plants for green manuring. Teals

have also been made with many other forage crops, with ensilage, and with a

number of varieties of Indian com. Experiments have also been conducted to

determine to what extent the vitality of seeds is affected by age, and observations

made on the vitality of the seeds of various weeds.

Feeding experiments with cows and pigs have been carried on for several years,

and some valuable reports published.

One of the principal features in this station is the chemior^ departmMt, which

has been conducted with great success, although lacking a suitable building for the

work. A new and very commodious laboratory is now nearly completed, which

will be fitted with all needed apparatus and modern appliances, which will doubtless

lead to still greater efficiency . The results of a large number of analyses have been

published, including commercial fertilizers, fruits, field crops, weeds, fodders, fish

waste, ensilage, &o.

Much credit is due to the energetic Director for the efficient manner in which

the work of this station is done.

MIOHIGAN.

The Michigan State Agricultural Oollege was begun in 1857. It is the oldest

Institution of its class in the United States, and probably the most distinctly agri-

onltural in its character. It is located three miles from Lansing, the capital, and

occupies 676 acres of land. The soil is variable, a portion being sandy loam and a

portion clay loam. The land is valued at $75 an acre, and the land, buildings and

appliances at $338,471 . The endowment fund is $339,000, with a lai^ quantity of

agricultural lands still unsold. The buildings are very extensive and complete.

The full course of study occupies four years, and embraces the elements of a

general education, the study of agriculture in all its departments, and of the sciences
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^ which agrioaltare depends. For the past three years the attendance has avoraged

180, and it is said that about one-fonrth of the whole number graduate. Tuition uv

free alike to all within and]withont the State. Each student is required to do two

hoars' work eaoh day, for which he is paid, the remuneration varying from 8 to 12}

centB per hour, depending partly on the nature of the work and partly on the

indastry of the student The work is chiefly hand labour ; they are seldom employed

in field operations.

Stock*

The college herd numbers from 80 to 100, and the animals are mostly pure bred.

The Shorthorns predominate, besides which there are Herefords, Jerseys, Polled

Angus, Galloways, Ayrshires[and Holsteins. These breeds are kept mainly for the

purposes of illustration in teaching and for experiments in feeding. From 100 ta

160 sheep ar& kept, chiefly Merinos, Shropshires and Southdowns ; also a numbw

of pigs.

Field Bxperimenta,

On the farm a regular system of rotation of crops is maintained. Bxperimenta

in the cultivation of grain are carried on to some extent, but it is difficult to accom-

plish much in this direction when so large a proportion of the time has necessarily

to be devoted to teaching.

Horticulture,

About 80 acres are devoted to ornamental grounds, the trees and shrubs

being utilized as object lessons. There is an orchard of apple trees covering about

10 ftores, and on another part of the grounds one of pear trees, containing about 160

trees ; there are also 60 plum trees. The very cold winters of late years have

killed some of these hence there are a number of vacancies in the orchards. Peaches

«re not much grown, as they do not succeed well in this part of Michigan. The

vinery contains about 100 sorts of grapes, and many tests have been made with

strawberries, raspberries and small fruits.

Greenhoiue. '

A very handsome conservatory, with propagating houses attached, has been built,

«t a cost of $9,600, in which are stored a number of plants useful for teaching and

ornamental purposes. Some sales are made of plants and flowers, t>he proceeds of

which are applied to the payment of current expenses.

Botanic Garden.

A small botanic garden has been established, which is being gradually extended.

The botaoioal department, which is in charge of Prof. Beal, is most efficiently <»n-

•: ; I
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ducted and is very popular. It is carried on in a separate building, in which there is

tored an excellent museum of vegetable products.

Apiary. -

An apiary of considerable dimensions has been established under the direction

of Prof. A. J. Cook, who is quite an enthusiast in this department. He is in charge

of the department of zoology and gives the students instruction in entomology

;

paying particular attention to injurious insects.

Bevenue and Expenditure.

The annual revenue from the endowment fund is $23,734 which is liberally

fupplemented by State appropriations as needed. The annual expenses are about

429,000, of which the salaries of the teaching staff absorb $21,000. The salaries of

the professors range from $1,800 to $2,000.

MINNXSOTA.

The endowment fund provided for sustaining a college of agriculture and

mechanic arts in this State has been given to the university on condition that it

maintains efficient agricultural and mechanical departments. This institution is

located at Minneapolis, about one mile below the falls of St. Anthony, on an elevated

bluff overlooking the city and falls. The productive funds of the University are

$6*75,000; the value of land, buildings and appliances, $220,000.

By the extension of the city and the building of a railway through the grounds,

the college land has been so cut rip as to be no longer fit for agricultural use. A new

experimental form of 166 acres has lately been purchased which will be devoted to

testing various cereals, fruits, vegetables, &c., for the purpose of determining those beet

adapted to endure the trying climate of this northern situation.

In the agricultural college a full course of instruction is given, embracing both

theoretical and practical agriculture. The students have the fhll benefit of the

library and apparatus of the University. There is also a museum of agriculture, and

a greenhouse 45 x34, which supplies plants and flowers for botanical teaching.

"^i Bevenue and Expenditure.

The inoome fh>m productive funds is about $36,000 ; from State appropriations,

923,000—total, $58,000. There being about 500 students in all in attendance, a large

faculty is required, and a large proportion of the revenue is expended in salaries.

MISSISSIPPI.

The fund resulting from the sales of public lands^granted'^for the education of

the people of Mississippi in agriculture and mechanics [has been divided equally
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between the white and coloured racea. Reference will first bo made to the institution

for the whites, which ia known as the Agricultural and Mechanical CoUeije of

MissiBsippi, and is situated about a mile and a-half from Starkville, It occupies

1,750 acres of land, about 600 of which is under cultivation. About 400 acres are

good land ; the remainder is known as gullied and hill land, and leaving out of con-

sideration 200 acres of woods, consists chiefly of worn out cotton fields. Tlieso worn

out lands are, by liberal treatment, being gradually restored to their normal condition

of fertility, and are being converted into fields of corn, grain, grasses, &c.

The endowment fund is $113,575; the land, buildings and appliances are esti-

mated at $203,400.

The leading object of this college is declared to bo to benefit agriculture an. I the

mechanic arts, Its efforts are, however, like most similar institutions, chiefly

directed towards general education, with a special class or division in agriculture.

In the stock department the college has pure bred .Jerseys, Holstcins, (Jallo

ways and Shorthorns, Merino sheep and Berkshire swine, all of which are used to

illustrate the lectures on stock given at the college.

A special dairy department has boen established, so constructed as to secure, as

far as possible, an even temperature throughout summer and winter ; the milk

obtained from the college herd, numbering about 200 in all, being used for the manu-

facture of butter. The college creamery also draws supplies of croim from the

neighbouring farmers, by which the butter pi-oduct is materially inctoasod.

The field experiments include the testing of the value of difl'oreut fertilizers on

crops ofcotton, corn, sugar cane, sorghum, wheat and other ccrealt^, grasif and forage

crops ; reports on tho value of ensilage in stock feeding, also the comparative results

of feeding with cottonseed meal and other nutritive Hubstances. Tiio farm has been

worked so as to return in revenue and in increase of stock more than an equivalent

for the money spent on it.

100 acres are devoted to horticulture, including 9 acres of small fruits, an orchard

of over 5,000 trees, including 1,250 aj)ple, 500 pear, 300 plum, 2,000 peach, 375

mulberry, 20 Japanese persimmon and 30 apricot, a vineyard with a hirge assortment

of grapes, a nursery and a 20acre field devoted to vegetables. Now varieties of

fruits both large and small as well as vegetables are constantly being planted to tof^t

their merits.

All students are required to devote three hours each day for five days in tho wot k

to work on the farm or in the garden or workshop.

Revenue and Expenditure.

Prom interest on endowment fund $5,678 which is supplemented by State appro-

priatioDH.

10-16
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Alcorn Agricultural and Mechanical College.

This college is spocialiy dosignod for coloured people, and is located near liodnoy,

a short distanco below Vicksbargh. The endowment fund is $113,575, the estimated

value of land buildings and appliances, S43,000. The revcnuo from the endowment

fund is nearly 80,000 the exponsus about the same.

In the college proper there are fifteen students with a faculty of three Profod-

eors. The preparatory eohool connected with it has 170 scholars and five instructors:

tuition is free."

.Missorai.

The Agricultural and Mechanical Cbllogo of Missouri has been organized as ;;

department of the University of the State, which is located at Columbia, on the ills-

souii River. The endowment fund is S21I),0J0, value of buildings, land and appliances

$150,000. The college farm consists ot b'lO aci'os, has a variety of soils and is well

watered. It affords opportunities for student labour, practical work and agricultural

exjiei'iment. Gardens, orchards and vineyards have been planted and are boiu:';

closely observed and records taken.

A large amount of experimental woik has been done, bearing directly on tho

agriculture of tho State including experiments with many varieties of corn, with 47

torts of wheat and with oihcr cereals, tests of many varieties of grasses and other

forage p!i.nt» have boeii made, tho meiaod-i of using potatoes lor seed have biien

investigated,and the trials repeated ovoiy season for f jur years,during which timo soma

very practical conclusions have been reached. Many cxj)crimonts in feeding have

been conducted, including tho fattening of ^teers, feeding for tho production of milk,

feeding pigs, with tho special purpose of producing lean meat ; also with grass led

pigs. In cultivating tho soil, tho eflectsof subsoiling have been carefully observed

and tests made to determine the relation of dew to soil moisture.

A nursery has been established and a plantation of forest trees commenced.

Tho latest reports give the attendance of students in tho special agricultural course

as 21.

Tho interest from tho endowment fund is about 811,000, which is supplemented

by State ajipropriations.

NEBRASlvA.

The Agricultur.il College of Ncbraski is a branch of tho University of that S'.ato,

and is situated at IjMicoln. Tho colicgo farm consist-* of 320 acres cf land, :i!l

improved, with good building-', five breeds of cattle and two of jjJgs. Orchards Ikivc

been established, some forest planting has been done, and an arb)relu;n commcMCcd.

About 15 students are in attcndanc.'o on the special agricultural coiirsc. Tho in-lltii-
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tion is sustained by annual appropriations from tho Stale, as rao3t of tho agricultural

Jands appropriated for thi^ purpose are yet unsold.

NEVADA.

In this State 890,000 have been received from tho sale of agricultural lands,

which has been invested. The college hi^s not yet boon organized. In tho meantimo,

tho fund is being yearly increased by tho interest .-^dded to it. It is proposed

that it bo located at Elko, in connection with tho State University.

NEW HAMPSHIRE.

The New Ilampshiro College of Agriculture and Mechanic Arts is an institution

associated with Dartmouth College, Hanover. Tho endowment fund from land

grants isSlOO.OOO, and tho value of lands, buildings and appliances is $100,000.

Tho college farm consists of 3G0 acres of land, with a soil admirably Kuitod for

agricultural experiments. Tho stock includes a herd of 50 cattle, consisting of pure

Durhams and Ayrt^hires, together with their grades ; also 40 Cotswold sheep and homc

horses. Experiments with field crops arc being constantly carried on in a portion

of the farm devoted to that purpose. Feeding tests have alt>o boon mado to detor-

mino tho relative value of roots, cornmeal and bran, and early and lute cut hay, also

with diflferont fertilizers, to ascertain their relative value.

The revonuo derived from tho endowment fund is 8G,000
; from annual State

appropriations, $3,000—total 89,000 ; which is suUicient to meet current expenditure.

Tho number of students taking tho agricultural course is small.

NEW JERSEY.

In tho State of New Jersey, Itutger's Scientific School at New Brunswick, which

is a very old institution, established boforo tho Uevolutionary War, acquired possos-

bion ol tho agricultural land grant, and thus became tho Stale College of Agriculture

and Mechanic Arts. Tho 210,000 acres roceivol wore sold for $110,000. This pro-

duces 80,960 a year, which is devoted to tho payment of salarie-* ; §iO,000 has bion

spent on a farm of 9S acres, 850,000 on buildings and 81.3.000 for cquipnvint. Tho

land on which the college l)uildings aio placed consists of seven acres wiliiia tho

limits of tho town. Tho farmisab)ut two miles distant from tho collogo. It is

managed by a farm superintendent and has no aiipropiiation and no rcsourc.'s other

than moneys reali/.od from sales of '-""duco. The soil is a lo;im of mixed sund and

clay, well drained and all improved.

There is a herd of ab>nt (50 cows of all sorts ; no first class spociraens among them
;

which are kept solely for milking purpose-. Tho milk is soli in Jorsoy Ci'y or Now

York to the wholesale dealers aiul ii shipped in canj dailv. A contiuuou'j record is

10-l(ii
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Uopt of tho total prodiiit of milk. A few pit;-* aro al^o Icopt, bat nona of lliof.i arc

puro bfO'i.

Tho lann when bought was in vory poor comlition bat has boon lhorou:,'!.ly

drained and enriched by fol•tili/,)r^^, so that land whicJi at lirM woulJ not yioM In

bur<hclrt of wheat to Iho aoro will now yioM about 30 bushels.

LIndor the ablodiroction of Prof, C.)ok, \y\\^ Is Profoss>rof A;,'riciilturo in th,'

coUo^o and Director of tho oxpoi-imcntal station, much useful oxj)orimontal work has

been carried on for many yoars. In field o^porimcnt-* many variolies of winter

wheat ai d ryo have bt^en lo'^ted. Tho-o are grown at tir.st in plots of one-tonth of a;i

aero each, treated with dilleront norts of fortiliz/ors, and tho more promisini,' sons

aflorwards grown on a larger sealo. Fult/. wlioat is Ohtcomed horo as among ttu

best of tho winter wheats. It isa smallgrainol ambor wheat, with a short still' htraw,

and will yield from 2(1 to 40 bushels per aero, or an estimatolavorago in general cul-

ture of 25 bushels. Tho experiments in cereals haro boon ropoalod year aftor year for

a number of years. Sorghura has boon grown on a largo pcalo, and a sat i--factory

yield of sugar obtained.

The cultivated land of Now Jcr-^cy had long boon cropped under tho old system

of taking everything possible oat of tho soil and returning littlo or nothing to it, and

honno in many dihtricts had become so muc'h exhausted that it would no longer

produce paying crop>. Now, and partly fron\ tho stimulus given by tho publication

of tho results of tho oxperiraontal work of the station, manuring and cm iching hrivo

bocomo general,tho scionco ofsupplying tho soil with such olomonts as may bo specially

recinired has boon carefully ;^tudiod and practised, and tho result is that many farms

which a few years ago were scarcely considered worth working are now oneo nioro

yielding good crops. Tho State is, in fact, bocoming in this rcspoct rojuvenatci.

Besides tho growing of corn, winter wheat an 1 lye, v/hich aro tho principal grain

crops, grapes aro largely cultivated, and tho growing of poaches, which in many

districts h.ad boon practically abandoned, is being roiTumoJ . Now orchards aro being

planted on a largo scale, and there is every reason to expect that within a nliort

timo New Jersey will regain her former jiosiUon as a peach-growing Slate, anl

.inder the now system of agriculhiro so gca.'.-ady adopted, retain that position.

Tho needs of tho State have been huch that tho efforts of tho experimental stnlion

have been chiefly devoted to determining the value of fertiliz-crs by chemical analyses,

and publishing tho results obtained for tho guidance of larraors in bulletins which

aro issued several times during tho summer, and sent to every farmer in the Siato

who oxprosr-os a desire to have them. A special appropriation of $8,000 a year is

made by ihe State (o defray the expenses of tho oxpori mental station.
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The Xow York Stale College of Agricnltui-o und Mechanic Arts is asHOciatod

with Cornell rnivorHily, at Ithacii, founded by the liborulity of Ezra Cornell. The
endowment fund obtained from Iho sale of a,^'ric^ltural hinds is $173,412, with large

tracts of land slill un-^oM. The total income of the University from all houvcoh

Is alout $130,000; the expenditure, including ;i>S5,000 for sala'-ion, is alont 8120 OOf).

A spec!.' course in a-rrifulturo is provided, under an able stall' of professors. The
(ourso of instruction covers the whole field of acientilic and practical agriculture and

horticulture. Students are rcf[uircd to epond three hours a day for two days in each

week in farm work, and in the handling and feeding of domestic animals. In horti-

culture they have the advantage of experimental work in the garden and conserva-

tories Economic entomology is also taught by lectures and by practical work in

iho field.

Tho University farm consists of 120 acres of ;ir;<Mo lamljho larger parted

which is used for experimental jmrposcs.Tho stock kepi is aseJ alt-o for hiinilvr ends.

Statistics of loth experimental work and managoment ut stock are kept on suc;i a

.s}>tcm as to show, at tho close of each year, tiio ])Vo!it or loss, not only ot thn wliolo

farni, but of each crop and gri)up ol' animals.

While nearly -iOO sludents attend this University, an! so rnu'-.y :•- ivautago. :i;'0

Mferod to those desiring to slnrly agriculture, the agrienltura! class soliiom •.xcceds

in number from 20 to 2t>.

l\xperimenial Station.

This institution has no endowment fund from agricultural lands, but is eiuirely

Mipported by annual State grants, ft was incorporated by an Act of tho 5; rito

Lci;islature, passed during the Session of 18S1, and during that year a farm of 125

acres was purchased for S25,000. This expenditure was rnet by special appropria-

tion, and a further sum of 830,000 a year provl-lel by the State for carrying on the

work

.

Tho farm is situated nearly two miles from the town of Geneva and occupies an

elevated position, tho land undulating, with a gradual slope towards tho south. Tho

soil is a heavy clay loam, more or loss gravelly. The buildings on the farm at tho

time of purchase were a largo residence, stables and outbuildings. The lower storey

cf tho dwelling has been fitted up for tho experimental work of the station, ono side

as a chemical laboratory, the other as agricultural and horticultural offices and

Museum. Tho Director, Dr. Sturteyvant, occupies the upper floor as a dsvclling.

A considerable sum has been spent in repairing tho baildings and in altering thom

tOTneot tho requirements of tho case, and still they are very unsuitable for the pur-
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poses they have to serve. A new bailding is now in process of erection for dairy

work.

Stock,

The stock consists of five thoroughbred Zqt&qj cows, which are kept solely for

oxpcri>nents in milk and butter.

Field Experiments.

More than 100 varieties of wheat have been tested, and their relative merits dis-

cussed in the bulletins and reports which have been issued by the station. Tho

Wayne County Select has proved to be a very excellent wheat here, a good cropper,

and an early variety, which stools well. Surprise is another productive sort, highly

prized, in which the spikelets usually have foui grains of seed in each. Martin's

Amber, Landreth and Silver Chaff are also regarded as very promising varieties.

Oats and barley have also been similarly tested . With many sorts of vegetables

and roots, especially potatoes, the trials have been numerous, and the results of groat

practical value.

-., ..'..,.,' '',
• • •

. ., '-' . ,

Horticulture.

The orchard was planted in 1884, and contains 81 varieties of apples, 26 pears,

45 peaches, 33 plums, 30 cherries, 6 quince, 16 nectarines and 20 apricots. In small

fruits the institution has 42 sorts of grapes, 40 strawberries, 50 raspberries, 10 black-

berries, 23 currants and *l of gooseberries. A careful account is being kept of them

all and their relative merits recorded.

' Greenhouse.

About $1,200 have been spent on this structure, which is found to be an iodis-

pensible requisite for propagating purposes and experimental work during the winter

and early spring monthst Plants for summer decoration of the grounds are also

grown here. A very ingenious apparatus has been devised for testing the germin-

ating power of seeds, by which a large number of tests may be carried on in a small

space, and the results conveniently watched. < ' ,-

Chemical Laboratory.

This department is well supplied with apparatus, especial/y such as is required

in the analysis of fertilizers, in the chemical examination of m'lk, and in determining

the purity of water.

J^useum.

This is a very interesting anl instructive feature, and indicates tho character

and extent of the work being done. It contains largo colloctions of corn, embracing
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many varieties, both in the oar and shelled, of whoat, oats, barley, peas, beans and
other garden and field crops and vegetables, all of which have been grown at the

Btation ; also collections of the seeds of forage phnts and wee Is.

Staff and Expenditure.

The staff consists of the director, saporintondonts of agricnltare and horticulture,

chemist and botanist, the salaries ranging from $1,000 to $2,500, with house and the

use of such products as are grown on the station. There are also four assistants.

A stenographer is employed, to whom the director dictates answers to correspondence,

which are taken in shorthand, written with a typo-writer and brought for signature.

The stenographer also keeps the books and prepares a type writer copy of all the

bulletins and reports for the printer. The botanist is engaged chiefly in the investi-

gation of plant diseases.

NORTH CAROLINA.

The State University, which is located at Chapel Hill, received the agricultural

land grant, and gives instruction in those branches of learning related to agriculture

and the mechanic arts. The endowment fund is $125,000, the interest of which is

$7,500. This, with State appropriations and other revenue, brings the total income up

to $19,000. The expenses of the teaching staff are $16,000, current expenses absorb the

remainder, >

The University has no farm or experimental plots. The teaching is confined to

lectures, which cover the whole field of agriculture, including the chemistry of

soils, the constitnents of plants, nature of plant food, application of fertilizers, &o.

Experimental Station. '

This siiation was coUiblished in 1877, was formerly located at Chapel Hill, in

connection with the Uriversity, but in 1881 it was removed to Raleigh, where it

enjoys ample accommodation and possesses all needed appliances in the buildings of

the State Agricultural Department. The work of tho North Carolina station has

been almost exclusively chemical, and mainly in the analysis of fertilizers, soils, min-

erals and ores. By the information it has given, inferior brands of fertilizers have

been driven from the market ; the quality of those remaining has boon improv^ed

• " ^he price reduced. This has resulted in an intelligent demand for fertilizers,

which has greatly increased the annual products of tho soil. The station has done

much to bring into prominent notice tho taluo of tho immense deposits of mineral

phosphates found in tho State, which may new be classed with its most important

commercial prodacls.
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The Btation has also made many tests of the parity and germinating power of

field and garden seeds, and afforded mach protection to the farmers against fraud

in this direction.

•
« OHIO. • :•

The State University of Ohio is situated in the suburbs of the City of Columbus,

where it occupies 340 acres of land, purchased at a cost of $300,000 ; the build-

ings and equipments have cost about as much more, making the outlay nearly

$t)00,000 in all. The endowment fund from the sale of agricultural lands amounts

to $538,000. Franklin County, in which the University is located, gave $300,000, and

citizens of Columbus $28,000, towards its establishment.

In connection with this University there is not only a department of agriculture

but also an experimental station, both institutions doing good work in the direction

of practical agriculture. The main work of the University is teaching the higuer

branches of learning. The total number of students is about 300, of which 35 aro

taking agriculture, some being entered for a two years course ; others for four years.

A course of 40 lectures is given each year for farmers, the time occupied with tlo

course being two weeks.

Stock.
. '-

1 .' * .

The stock consists of a herd of 18 thoroughbred Jersey cattle and a small herd

of Devons, besides which there are a number of grades of common cattle crossed

with Jerseys. The experiments conducted are altogether in reference to the produc-

tion of milk, which is regularly .sold to the citizens at retail. The net profits last

year from this product was $1,600, to which must be added the sale of calves, amount-

iDgto$246.
, ,

A few horses are bred, solely for use on the farm, Percherons being preferred.

Nothing is done in sheep. Two breeds of pigs are kept, viz., Berkshire and

Poland-China. These are used for illustration in teaching,and for feeding experiments.

t\ I

Field Experimento.

The field experiments have been chiefly with corn and winter wheat, growing

such varieties on a large scale as are found to be most productive in the small test-

ing plots at the experimental station. By this process of selection the wheat fields of

the University yielded, last year, 32 bushels to the acre, under ordinary field culture,

while the wheat crop, generally, throughout that district, was very poor, owing to

long continued co'd weather, on bare groimd during the winter. Most of the wheat

produced on the farm is sold to farmers in the State for seed at $1.50 per bushel.

Experiments are also being carried on with roots and other fio * cropo.
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Experimental Station.

The Ohio Agricultural Experimental Station is a purely experimental establish-

ment,where all sorts of grain and other field and garden crops, and fruits, both largo

and email, are tested, and the results published in bulletins and annual reports. Tho
annual cost of conducting the station is from $10,000 to 812,000, $5,000 of which is a

direct annual appropriation by the State ; the remainder is furnished by the Univer-

sity. The efficient director of this station, W. R. Lazonby, is Professor of Horticul-

tare and Botany in tho University, and in addition to his class work, supervises what

is undertaken by the special staff at the station. This department has been in ope-

ration a little more than three years, and is growing in usefulness, and yearly becom-

ing more popular with the farmers and horticulturists of the State.

Experiments with Cereals.

In the experimental plots 118 varieties of wheat have been tested. The sorts

most esteemed for cultivation in that district are Velvet Chaflf, Silver Chaflf, German

Amber, Fultz, York White ChafiP, Russian No. 2 and Egyptian. Efforts have also

been made to improve theao promising sorts by cross fertilization and selection.

Tho results of planting tho seed at different depths have been noted, thick and thin

planting compared ; also tho effects of winter protection and spring cultivation, and

early and kite ploughing. Twenty varieties of corn have been similarly tested, and

many sorts of barley and oats.

Experim^.nts ivith Vegetables.

Iq this department much attention has been paid to the potato. Fifty vprieties

have been tried, and among the most promfsing ones are, Burbank, Beauty of Hebron

and Bural Blush. Many sorts of sweet corn, beans, peas, cabbage and tomatoes have

boon tested, and tho results given to the public. Six acres are set apart for this

>w;C!.ii purpose, and in addition to ordinary treatment tho results of early and late

-ei d::\;;,thick and thin seeding, have been tried, and the effects of the use of different

tii ;;,(;,' fartilizers on the crops noted. •

Horticulture.

Six years ago the University planted six acres with apples and pears, but owing

to tho unusual severity of the winters of late, about three-fourths of the trees have

perished from winter killing, and have been replaced by other varieties. Tho

nrimber of sorts of apples at present cultivated is 25 and of pears 25. Many of tho

latter have suffered from blight as well as wintei killing. Very few plums are

iown, and no peaches. Experience has shown that the fruit trees obtained fVom

nurseries north of Columbus have proved hardier than those grown in that vicinity

or further south. Tests are fre([uently made to show the comparative effects of

k
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malchiog, cultivatioD, and oi cropping with grass, grain and vegetables among the

trees.

In the vineyard there are 60 varieties of grapes, and in the small frait plantatioa

a large number of strawberries, raspberries, currants and gooseberries. Some efforts

have been made towards originating new kinds, by cro^s fertilization,with a measars

of soccoss. The products in this department also, are sold. The sum realissed last year

was $1,2'' 8.19, $900 of which wos obtained from sales of small fruits.

; Miscellaneous. ^'•'
'

-.•'•'-)•
^ a. •> •

Tjsts have been made with noxious weeds, to determine their relative growth

and rapidity of multiplication, and the best methods of extirpating them. Observa-

tions on injurious insects have been conducted and recorded,with tests of the several

insecticides which have been recommended for destroying them. The vitality of

seeds is another line of oxperimental work undertakcA here, and carried out on an

extensive scale.

Conservatory.

A conservatory and propagating house has been built, at a cost of $3,000, which

provides the means for carrying on experiments throughout the year. It is attached

to the horticultural building, in which there is a museum, lecture room and a con-

venient office.

Revenue and Expenditure.

The income from the endowment fund is $32,2'70. Tuition fees and State appro-

priations bring the revenue up to about $52,000. The expenditure is about $50^000,

of which $27,000 is paid for salaries. The professors reci,ive from $2,260 to $2,150

OBKaON.

The proceeds of the national land grant have in this State been given toCorvallis

College, located at Corvallis. The fund amounts to $50,000. The annual income from

all sources is about $6,000, most of which is spent in salaries.

No experimental work i-j done here, but practical and scientific agriculture is

aught, including stock raising, the construction of farm buildings, drainage, analysis

of soils, fertilizers, &c.

PENNSYLVANIA.

The Pennsylvania State College of Agriculture is located in Centre County, about

the middle of the State, and nearly ten miles from Bellephonte. The endowment
fund belonging to this institution is $500,000 ; the estimated value of lands, buildings
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and appliances, $451,600. The main bailJing is an imposing structure of raagnesian

limestone, occupying a commanding position. It U 240 feot long, 80 foot wiJo, and
five Btoreys high.

The college owns three experimental farms—one of nearly 300 acroa, on which
the buildings are located

; one in Chester County, of 100 acres, and one in Indiana

County, of ICO acres. • The soil of the farm at Centre county is a clay loam, mixed
with limestone, with some flint, and seoms to be well adapted to the growth of the

grains and grasses cultivated in this district. Very little purely oxporimectal work
is carried on in the outlying farms, as they are not easily accessible to the students.

These are cultivated with hired help, with the usual rotation of crops.

The course of instruction in agriculture is of a very practical nature, and com-

bines farm work with teaching.

Stock.

About 20 animals compose the college herd—6 thoroughbred Jerseys, 3

Gaernseys ; the othei :" are grades. All the animals are stall-fed. Many experiments

in feeding have been reported In the bulletins of the college, and much information

given on this topic. .

^
Field Experiments.

One hundred and forty-four plots of one-eight of an acre each have been set aside

for S3me years past for continuous experiments. Many of them have been devoted to

wheat, where the same variety has been grown for several years on the same plot

with different sorts of fertilizers, and also without any manure whatever. The results

ofthese tests havo been very instructive. Crops of timothy and clover cut at different

periods of their growth have also been compared, and the results observed of special

manu-'es on the quality as well as quantity of the wheat crop.
"

Horticulture.

There is an orohard of 20 acres, containing many different sorts of apples, and a

vineyard ofabout 500 vines, chiefly Concord, which usually yields a large crop. There

is not much being done here in small fruits.

Miscellaneous.

A special course of lectures to farmers is given every year at the college, occu-

pying two weeks. They consist of from thirty to forty in all, and embrace a variety

of topics covering the whole field of agriculture and horticulture, and are specially

designed to meet the wants of farmers actively engaged in their calling.

The amount annually expended for instiuclion is about $18,000.

m-

»'
'^^'
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RnODB ISLAND.

The agricaltaral college land grant falling to Ehodo Island was bestowed upon

the Brown University, of Providence, in 1863, and in 1869 a department of agricul-

ture and mechanic arts was organized in this institution . The endowment fund

amounts to $50,000.

The course of instruction in agriculture consists of lectures only, and includes

the study of soils, economic geology, chemistry, botany and other kindred subjects.

K 1

n i

SOUTH CAROLINA.

The fund derived from the national land grant, amounting to $191,800, has been

invested in State bonds, and the interest, $11,600, is divided equally between the

South Carolina College of Agriculture and Mechanics, at Columbia, for whites, and

the Claflin College, at Orangeburgh, for coloured people.

In addition to a course of lectures, a farm is attached to the Columbia College,

where students acquire a practical acquaintance with farming operations under a

skilled agriculturist.

The college at Claflin also gives instruction in agriculture, and has a farm of

116 acres, with suitable outbuildings, valued, in all, at $10,000. The main work,

however, of this institution, seems to bo the primary education of coloured children.

TENNESSEE.

The University of Tennessee, located atKnoxville, received the endowment of

public lands; the total sum of productive funds belonging to this University is

$405,000 ; the income from whicL is $24,4^0. The annual expense of the teaching

staff is about $20,000 ; the remainder of the income is applied to current expenses,

The estimated value of lands, buildings and appliances is $134,700.

A course of lectures is given on agricultural subjects. There is also a farm of 260

acres, well adapted for stock raising and grain growing, with suitable buildings and

implements. The stock includes seven thoroughbred Shorthorns and two Devons.

Several acres are devoted to experiments in growing wheat, oats and grasses.

As aids in the study of horticulture, there is an orchard of 300 trees, a vineyard,

a small greenhouse and a flower garden.
.^ , ,

*»

TEXAS.

The State Agricultural and Mechanical College of Texas is located at College

Station. The endowment fund from the national land grant is $204,000 ; the land,

buildings and appliances are valued at $260,000 ; theincomo is $14,280 ; the expendi-

ture about the same ; the teaching stafl* costs $12,000.
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A spooial course of lectures are given in agriculture, including dairying, drain-

ago, farm management, entomology and forestry. For practical illustration the col-

lege farm ia used. It has 53 acres under cultivation, including 10 acres devoted

to experimental plots and 11 acres to orchard.

VERMONT.

The proceeds of the national land grant to Vermont was 8135,500, which was

given to the State University and Agricultural College at Burlington. This institu-

tion has other productive property, its entire royonuo being about $22,000 and its

expenditure about $21,500, of which $17,500 is spent in salaries. Agriculture is

taught in a course of lectures associated with the kindred sciences uf chemistry,

botany, horticulture, dairying, entomology, &c. There is no experimental farm con-

nected with this college.

VIROINIA.

The endowment fund resulting from national land grant to Virginia is $285,000.

Two-thirds of this sum was set apart for the maintenance of the Virginia Agricultural

and Mechanical College at Blacksburg ; the other third given to the Hampton Normal

and Agricultural Institute. The Blacksburg College has a farm of 300 acres of land,

well stocked, where experiments in agriculture, horticulture and stock raising are

conducted. The land, buildings and apparatus are valued at 8100,000. The total

income is about $20,000, of which the teaching staff receive $14,000.

The course of instruction covers general agriculture, stock breeding, horticul-

ture, chemistry, botany, the formation of soils, the elements necessary to a fertile

soil, best methods of restoring lost fertility, nccefceity and methods'of drainage, &c.

Mampton Normal Agricultural Institute.

This institution, which is located at Hampton, receives one-third of the agricul-

tural lands endowment fund. It is an extensive establishment, affording accommo-

dation for 500 pupils, designed for the instruction of the coloured youth, with the

special object of preparing them to go out as teachers among their own people. The

area of its work has been recently extended by taking in also the Indian youth.

The institute is chiefly supported by voluntary contributions from northern

friends. From this source about $30,000 is annually received. The interest on the

land endowment fund is $10,000 ; from other sources nearly $5,000 more, or $45,000 in

all, which is sufficient to meet the current expenditure. About $30,000 is required

for salaries of officers and teachers. The value of lands, buildings and appliances is

«420,364.

I,,
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Agriculture forms part of tho rogulnr course of this college. The students aro

also trained in practical work. The institute has two farms—one of 190 acres, and

one of 600 acres, fairly well stocked with tho necessary appliances. There aro large

orchards of apple, pear, plum and cherry, including 2,250 trees im all, which, with a

vinery, nursery and small fruit plantations, afford ample means for instruction in

horticulture. Eighty-throe of the colored students are said to be receiving special

instruction in agriculture.

WEST VIRGINIA.

The West Virginia University in Morgantown, received the national land grant.

its productive funds amount to $110,000; the grounds, buildings and apparatus are

estimated at $175,000. The annual income is $6,500, to which the State adds about

$16,000 more.

The agricultural course consists of a series of lectures, covering two years, on

practical ngricalturo and the allied sciences.

WISCONSIN.

The State Agricultural College of Wisconsin is a department of the University of

Wisconsin, which is located within a mile of Madison, tho Capital of the State. Tho

town is very prettily situated, on elevated ground overlooking two lakes. Tha

University is built on a still higher elevation, overlooking the town as well as tho

lakes. The endowment fund from agricultural lands is $267,330 ; other productive

funds amount to $230,660 —or $ J97,990 in all. Tho value of tho grounds, buildings and

apparatus is placed at $455,000. The land, which consists of 200 acres, is natuvally

well drained ; the soil is clay loam, with a subsoil partly of clay and in part gravel.

The special course in agriculture is very thorough and is combined with practical

work on the farm.

Stock.

The college herd consists of 25 head, somo of which aro pure Jerseys; others

Jersey and Holstein grades, There are two pure bred Jersey bulls, whose service^ aro

available to farmers in the noighboHihood tor a fee of $2. Nothing has been done

in sheep or horses. A few pigs aro kept, mainly for feeding experiments.

Fie!d Experiments.

These have been continued under charge of Prof. Henry for a number of years,

and include the testing of a number of varieties of corn, wheat and other ccroals.

Experiments on a largo scale have been carried on for several years in growinir

amber cane for sugar making, and with onbilago.

Very little has been done in horticulture.

V. '

I
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Chemical Laboratory.

This department is very complete, and, under the efficient direction of Prof.

Armsby, la doing very thorough work in the analysis of fortilizera, fodders and grain

used as food for cattle, the analysis of milk resulting from various kinds of feed, and

particularly in digestion experiments. In these fooi of a certain character and

known quantity is given, the excretory products are weighed and analysed, and the

proportion of food assimilated accurately determined ; also the manurial value of the

excreta.

There arc about 400 students in the University, but very few are availing

themselves of the privileges offered in the line of agricultural education.

Hevenue and Expenditure.

The entire income of the Universit}'- is nearly 883,000, a large proportion of

which is spent in salaries of the teaching staff.

WASniNQTON.

Having reviewed in some detail the many items of State expenditure designed

for the advancement of agricultviro, reference will now bo made to what is being

done by the Federal Government in the same direction.

The appropriations for the current year for the distribution of seeds, plants and

trees, and defraying the expenses connected with the ecientilia work undertaken by

the Department for the promotion of agriculture, are S10S,810, exclusive of the

special appropriations for the botanic garden of $li),200.

The items may be thus enumerated :

—

Chemical bureau (salaries) $11,500 00

Chemicals and apparatus for the use of the chemists

and microiicopists, and for necessary expenses in

<!Onducting experiments 50,000 00

Entomological bureau, (salaries) 7,900 00

Investigating the history and habits of insects inju-

rious to agriculture and horticulture 20,000 00

Greenhouses, gardens and grounds 27,750 00

Mioroscopical bureau — ',800 00

Botan.cal bureau .... 1>,000 00

Maseum 1,120 00

Library, Dopt. Agriculture, scientilic woiks 1.500 00

Seed bureau, (salaries) 8,2i0 OO

Purchase, propagation and (li^^tribulion of seeds, trees,

shrubs, vines &c., to bo distiibuted in localities

adai)ted to iheir culturo 10 ),000 00

Tea plants, cultivation and distribution 3,0'.0 00

Forestry- to continue to expcrimenD, investigate and

report upon the sulj !ct 10,0(0 00

Silk culture—eiieourugciuoiit and development ol the

culture and raising ol' law silk 15,000 00

Jiureau of animal indu.-tiy 150,0U0 00

$408,810 CO
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Moat of tho scientific work cirrioil on at Washington is of a voiy hinjh character

antl of great practical use. Tho yearly reports of tho several bureaus are much Houifht

and highly prized by all who aro intcrestol in the .subjects on which they treat, and

are a credit to tho Government and tho country.

As a further ovidouco of tho estimation in which expcrinionlal work in agrical-

turo is held in the United States, a Bill is nt)\v before Congress on which the ILmso

Committeeon Agriculture have reported favourably, and which i^ likely to become bw

before tho clofO of the Session, providing for tho maintenani-e hy tho Federal

Government of an experimental station in each State of tho Union, by an annual grant

of 815,000 to each station. This will undoubtedly give a great impetus to expori-

mental and practical work, and b}'' providing the moans for more general and extended

investigations, agriculture will be materially advanced, tho condition of tho farmer

improved and tho agricultural calling accorded, in public estimation, some measure of

that dignity and importance to which, as one of tlio chief elements in national woallh

and greatness it is fairly entitled.

AGRICULTUIIAL KDUCATIOX AND EXPERLM.ENTAL WORK IN CANADA,

ON'TAIUO.

Tho Ontario Agricultural College is tho only institution of its kind in C.mada,

It is located about ono mile from tho city of Guelph. Tho buildings occupy a com-

manding position, overlooking tho fjarm and tho city. Tho farm consists of 550 acre?,

which was purchased in 1S73 at a cost of S75,000. From tho i-epor^ of tho coUegu

for 1832 wo learn that tho total cost of land, buildings, live stock, imploaionts and

drainage—all of which is charged to capital account—up to tho end of I8S0, was

S225,S3'.).4G. Sub.'^cquent reports and annual statements of tho public accounts of

tho Province show tho folhiwing additional sums expended in excess of revenue.

ToSlst December, 18SI 65f;,324 39
do 1882 51,050 4()

do 1883 5.).801 8t)

do 1884 , 90, 91 93

From thoeo expenditures tuero is cluirgcablo to Capital Account tho following

sums :

—

In 1881 827,859 95
1882 15,353 09
1883 * 12,400 68
1884 52,!)1J 93

Total S108,126 65
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ho following

U'hi-'h, added lo the amount given above, maUes the investment on capital account
;.) the end of 1884, $3:M,0I(;.1 I. Deducting the moneys ehargoJ to capital account
ach year from the total expend! turo, the account stands as follows :—

iSSl.— Kxpen.scH of teaching college, as Htatcd in
colle^'(5 report, over and !il))vo revenue $ll,98t; 8")

I'lxpcnBOs <»f experimental iuvm i;{^477 5!»

«2S,4<U 11

1882.— Kxponso-s o( touching collogo §18,31,") Hj
do oxperiuienial farm 17,38142

835,697 37

1H83 10x{)Ci).sc's of teaching college $lS,7il7 07
do experimental firm 24,603 21

$43,401,18

1884 Expenpes of teaching college. $19,760 5(>

do oxj)erirncntal farm 18,018 U

$37,779 00

Thiri points to an average not expenditure on maintenance account for the past

;.jur years of $36,335.47, and on capital account of $27,031.66.

The land is utilized as follows ; College and ornamontal grounds, 45 acres
;

j;ardon, 5 acres ; experimental grounds, 24 acres; orchard, 20 acres ; under general

jultivation, 324 acres; natural pasture, 60 acres ; bush, 65 acres ; roads, 7 acres.

All college expenditure is controlled l)y the Principal ; the farm expenditure by

:he Professor of Agriculture. In the estimate of farm expenses the largo sums paid

for student labour are inchuled, as follows :

—

For 1881 $5,202 61
1882..... 4,421 68
1833 4,000 42
1884 4,234 98

As thio labour is no doubt paid for at a much higher rate than its intrinsic value

will warrant, it remains an open question as to what proportion of it is fairly charge-

able to the farm account.

On tho other hand, the salary of tho Professor of Agriculture is charged entirely

to tho college account, whereas much of his time is necessarily occupied in saper-

iDtoiiding tho worii on tho farm.

The Faculty consists of six professors, with salaries varying in amount from

81,200 to $2,000 each, tho heads of tho two departments receiving, in addition to their

"idai'ies, furnished houses, horses, servants and table supplies.

10— 17
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The numl»or of students at prc^ont uttondin^ is !U. In tho course of imstrueiiou

ai,'riculturo oi-cupios a proininont pltieo, in (lonnoction with lessons on live Mtoci;,

di'irying, uboriculturo, chomiHtry, votorinary scionco, botuny, entomology, Kngljsh

iite?aturo, book keeping, &c. Tho full course covois a period of two years, ear

year being divided into four terms, one of whicdi is devoted entirely to work in thu

outside department. During each of tho other throe terms extending in all from t!io

Ist of October to tho 1st of Juno, tiiero are rcgidar courses of lectures, aat^ociuteii

with a certain amount of out-door wi'rk. The number of hours of compulsory lal)oni

has lately been reduced, anti students now spend one hour each morning and evciy

alternate attornoon in this dopartraont. The number of graduates during tho p;i>'

four years, as given in tho report for l>!34, is as follows: For 1881,!); 1882,1'

1883, !t; and for 1884, 11.

Stock.

No institution in Amoiica can compare will) the Ontario Coliego in iho variolv

and oxcellonco of its stock. All tho best breeds are represented here. Durham>,

Herofords, Polled Angus, G.-illoways, Jor.seys, Ayrshiros, Uolsteins, Dovons ail

(luernseys. These b-ecio arc each ronresenteJ by a bull and two cows, rocoutly

imported. There are also specimens of tho West Highland brood of cattle, which

is said to bo valuable for iis haidincss, but is rathei' slow in maturing ; bosidcs

which there are two Quebec native cows, which are good milkers ; those are abou:

tho si/e of Jerseys, and by crossing them with pure-bred Jerseys it is expected iha!

a grade animal very valuable for milking purposes will bo obtained.

The ditVorent breeds ofshoop are also well represented by newly impor jk,

the number, in most cases, being two rams and three owes of each. The colloctiwi;

includes Cotswolds, Oxford Downs, llampshiro Downs, South Downs, Shropshires

Lincolns, Black-faced Highlands, Losiers, Merinos and Cheviots.

In pigs there are two suws and one boar of each of the following,breeds : Ikuv

shire, Es&ex and Middle York. The services of male animals continue to be jjivon M

farmers, the charges varying from $1 to $10. This is said to cause some dis^alibfao-

tion among prominent breeders of thoroughbreds, whoso charges for such services

are higher. Experiment- in cattle feeding have been carried on for eight oi' nire

years, but have now almost cea.sod, dairying occupyin- mott attention.

Field Experiments.

Twenty-four acres are devoted to experimental work, divided into 180 pl.H nt

one-tenth of an acre each, with suitable s|)aces between them. The situation of thi:*

tiold is low. and hence unfavourable for grain culture, but is well suited for grasses

and answers fairly well for roots. In tho centre of these plots there is a smaii

building for meteorological observations, supplied with an excellent rain gnugo ami
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u Horiea of Hoil thormomctors. Part of tho interior is tittod up as a chomioni labora-

tory, Hupplied with apparatus for tho analysis of soils, milk, &o.

I'orty varieties of coroals have boon oxpoiinieiitcd with during iho past year

iiiul four sorts of poas. Tho exporimonts with grasses have In'on satisfactory and

.1 to have established the value of somo varieties for permanent pasture, especially

Iho meadow foscuo, meadow foxtail and perennial rye grass.

Many experiments with ensilage havo been conducted, and tho conclusion

leuoliod, that whore roots can bo advan*;ageouslygrown ensilage is not much needed
;

liut whore circumstances ai-o adverse, and ditHcuUies stand in tho way of thoroughly

drying such foddor as may be grown, this mode of j)rosorvatioti may bo us.fnl.

JlirlicKlture.

There is an apple orchard of over lOacro^, witli about 80 varieties of trees ; odo

(il ihorrios and plums, of 2 acros with 50 varieties; five acres of email fruits, including

strawberries, raspberries, gooseberries and currants. The vinery covers thrco acres,

and has about 80 sorts ; last year was tho first year of bearing.

The live acros of vegetable garden is bordered with fruit trees aud vines.

(trten/mises.

i-mc-Thoro are three glass structures, one used as a conservatory, one as an intori

diulo iiouso and one as a propagating house. These are very plain buildings, about

30 feet in length, heated by brick flues, which smoke to that extent that it is almost

impossible to grow hard wooded plants; they arc very poorly adapted for the

purpose for which thoy were designed. These houses are used partly as a means of

instruction, but chit lly for tho raising of bedding plants for out-door decoration

during tho summer.

Tree Clmnps.

Then' arc five of those in all, covering about half an acre each. The trees have

been several years planted, and most M' them are now making fair growth. Tho

varieties are black walnut, sugar maple, Euroj)oan larch, butternut and one mixed

rlump.

Arborduiii

This i^ situated partly in fiont of tho buildings and partly in tho rear. Tho

-roups consisting of tho smaller trees and shrubs aro planted on a lawn of about 12

acres in ;.nnt of the buildings, and tho larger trees arranged in the rear, where,whon

the planting is comidoted, thoy will occupy fully 10 acres. They are grouped in

their .Kitural orders, some twenty-Hve orders being represonLod in tho collection.

10-17i
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Most of the shrubs and trees, although still small, have made fair growth and the

arboretum now contaiDS about 300 species and varieties in all.

A collection of herbaceous plants has also been procured, consisting of about 200

species and varieties, and there is a small nursery for propagating young stock and

growing trees for the arboretum and ornamental grounds. These collections aro

found to be very useful for teaching purposes, while at the same time thoy add much

to the appearance of the grounds.

The altitude and location of Guelph are such as to render the climate unfavourable

to the growth of many of the less hardy sorts of trees and shrubs, which can bo

successfully grown in the more favoured districts of Ontario. This has caused disap-

pointment in many instances, when the attempt has been made to introduce bait

hardy things.

A course of instruction is given in practical horticulture, including grate jo-

budding, potting, &c. . .,

Mechanics.
'

,

These are taught to a limited extent, but sufficient perhaps for the requlremonts

of a farmer; but the buildings need enlarging and improving, in order to give tho

requisite facilities. The carpenter's shop is fitted with four benches, affording accom-

modation for eight students at a time ; a blacksmith shop is also being oonstriicteJ,

with two forges.

, Laboratory.
"

A large room in the main building is used as a combined laboratory and lecture

room, with accommodations for giving practical instruction to 30 students at a time,

This is insufficiently lighted, poorly equipped, and inconveniently situated. So im-

portant a department should have a detached building for its own use,

Jieaiing Boom and Library.

A large, commodious and well-lighted reading room is provided, with 42 papers,

journals and magazines, including all the leading Canadian, British and American

periodicals. The library, which is being constantly augmented, consists of 6,000

volumes, and includes a large number of works on agriculture, horticulture and

veterinary science.

Museum. -

• A general musei'm has been established in a large room in the college builiing

and contains upwards of 3,0 00 specimens illustrating agricultural and horticultural

products, botany, geology, entomology, mineralogy and zoology.

,i,h
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Eperimental Dairy.

This is & small building in which dairy products are made on a small scale, and

where the proportionate produce of cream, butter and cheese contained in the milk

of different breeds of cows is tested. By means of a centrifugal separator of one

horse power, the croam from the milk of 15 cows can te separated in an hour. Lec-

tures are given on this subject twice a week throughout the winter.

Creamer^

The creamery has only been in operation for one year. It is under separate

management, and \& conducted in a building on a distant part of the farm, without

roforonce to the college stock or the college requirements as to butter supply, but

students have the opportunity of visiting it and observing the manner in which the

operations are conducted. The cream is collected almost wholly from farmers in the

neighbourhood. It is gathered once a dfiy and churned the following morning. Bight

teams are employed during the season, which lasts from about the 15th of May to the

15th of October, the route extending from seven to ten miles. During the most

productive period the yield of butter is said to have averaged 600 lbs. per day, and

the product has been of such a quality that while ordinary farm butter commanded

not more than 12| cents this averaged 19| cents throughout the season. It is

asserted that this creamery has thus far been so conducted as to pay all working

expenses and leave a small margin of profit. There has been ready sale for all the

butter made.
Other Organizations.

Excellent work has been done by the Fruit Growers' Association of Ontario by

distributing among its members promising fruit trees, vinos, &c. In this way the

whole Province has been made a testing ground ; many excellent varieties have been

tried and thus brought prominently into notice. Fruit culture has been further pro-

moted by the publication of the annual reports of the association which are always

fall of tt-ieful and practical information.

The Entomological Society of Ontario has also rendered eminent service to

farmers and frtiit giowers by disseminating anjong them information regarding

injurious insects affecting both field and garden crops, with suggestions as to the

most useful remedies. Both those societies receive yearly grants from the Provincial

Government.
' QPEBEO.

Mr. E. A. Barnard, Dirfjtor of Agriculture of the Province of Quebec, writes as

follows :
—

" The Province of Quebec gubsidfzas three farms, giving to each $3,000 annually*

besides paying the board of ton students in each school, at the rate of $60 ;
besides

an allowance to as many students of «10 each, which they can earn for themselves

by labouring on the farm.
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NEW BRUNSWICK.

In the report of the Select Committee appointed by the House of Commons to

obtain information as to the agricultural intere&ts of Canada, we find a statement from

Mr. J. L. Inches, Secretary of Agriculture for New Brunswick, in reference to what

has been done to aid agriculture in that Province, as follows (p. 30) :
" Some three

years since the Government imported a number of cattle, sheep and swine, and

placed about 30 cattle, 40 sheep and 6 swine on a farm, as the beginning of a stock

farm. With the exception that the farm selected has not proved suitable, this act

on the part of the Government has been much approved, and the short experience we

have had of it shows that we can supply our farmers with a larger number of fine

animals for the same amount of money than by importing." There is no evidence

that any exijerimental work has been undertaken on this farm, beyond stock raising.

.i«;

Si' i^

DOMINION DEPARTMENT OP AQRIOULTURE. *

With reference to what has hitherto been done by the Dominion Department of

Agriculture for the encouragement and promotion of that industry, we quote again

from the excellent report above referred to, from the testimony of Mr. John Lowe,

Secretary of the Department. When speaking of the work done by the Department,

he says : " The first in order in the enumeration of its functions is agriculture. There

has, however, been no general vote for the purposes of agriculture. There have been

special votes for particular branches—for instance, cattle quarantine and inspection,

the gathering of statistics in certain particular cases, and also grants to exhibitions.

Eitherto, these have comprised the whole functions of the Department in relation to

agriculture." Much good has doubtless been aocompliflhed by the measures which

have been carried out by the Department, especi''My the prompt action taken in

preventing the spread of disease among animals; init whoa we consider the enormous

interests involved in agricultural pursuits, and the fact that thoy afford employment

tor 80 large a proportion of the population of the Dominion, It is ev lent that

increased attention might profitably be given to all the important subjects on which

the prosperity and advancement of this great national industry depends.

As an indication of the rapid e^ctension of Canadian trade in sto k, dairy pro-

duelH poultry, eggs and fruit, attention is invited to the following compilation

. :,aree kindly furnished by Mr. Lowe, Secretary of the Department :—
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PRELIMINARY.

From Iho faots which have been presented in the preceding pages regarding the

expenditure connected with agricultural education in teaching colleges in Amorica,

added to the necessary cost of equipping the various institutions, it is evident that

the outlay is very large in proportion to the number of persons directly benefited.

Farther, it has been shown that agricultural experimental stations have been of very

great service in supplying much needed information and stimulating progress in

agriculture wherever they have been established, and that these good results have

been and are being brought about at comparatively small cost. InCanada agriculture

may be said to lie at the foundation of the nation's prosperity, and involves interests

of such magnitude and importance that any reasonable expenditnre might well be

incurred, provided the results were likely either to add directly to the profits of the

tiller of the soil, by enabling him to increase the products of his land, or to save him

^ from some of the losses incident to want of knowledge or experience. The oonsidera-

tion of so important a subject should be no longer delayed, but since any very large

outlay at the commencement might be injudicious, it would perhaps be better to

consider first the most pressing needs, and provide for them as soon as practicable,

leaving the important subject of agricultural education in colleges for future con-

sideration.

The following plan or outline of a proposed system of agricultural experimenta-

tion for Canada has been prepared, with the idea of securing for agriculture here the

greatest good with the least possible outlay, and has been so arranged that it may

be adopted in part without materially lessening its relative efficiency.

f! I ! DIVISION OF EXPERIMENTAL AGRICULTURE.

PROPOSED ORGANIZATION AND MANAGEMENT. >

There should be provided one central station, situated near the Capital, the divid-

ing line between the important Provinces of Ontario and Quebec, with not le«s than 400

acres of land, which should serve as an experimental station for these Provinces

jointly. Here the climate represents ihe average condition of a large part of tbo

settled portions of Canada, where all the cereals and rSany other field crops can be

successfully grown, and where most of the best varieties of grapes grown in the open

air ripen well, and many sorts of apples and other fruits are raised with advantage. At

such central point all the different classes of experimental work might be conducted.

There should also be one sub-station for the Provinces of Nova Scotia, New Bruns-

wick and Prince Edward Island jointly, and one each for Manitoba, the North-West
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Territories and British Columbia. In the Maritime Provinces and in British Columbia

200 acres would probably be sufficient for the purposes of each station, but in

Manitoba and the North-West Territories, where land is so abundant and cheap, there

should not be less than a section of b'40 acres belonging to each station, so that there

may be land sufficient to carry on experiments in stock raising and forestry on such

a scale as the circumstances of each case may require.

With the varying conditions of climate and soil necessarily associated with a

fitretch of territory covering 4,000 miles, from ocean to ocean, all now accessible by

rail ; a station on the Atlantic, another on the Pacific, with three intermediate ones,

would be absolutely required if the work is to be carried on with reasonable efficiency.

It would also be expedient that the Government should reserve at suitable points in

the North-West Territories, fi-om the available and unoccupied Dominion lands blocks

of one, two or mor& sections each, for future experimental work in tree planting. The

setting apart of these blocks of land for forestry purposes would not in any case be

a loss to the country, since if they should only be planted in part, this would increase

the value of the remaining portion and also that of all the lands in the neighbour-

hood. By adding to the value of adjacent lands they would partly pay for them-

selves and at the same time prepare the way for extended experimental work if

desired, as soon as young trees wore available for the purpose.

The whole should be under the control of one head, known as director or chief

whose residence should bo at the central station, and whose duty it should be to

visit the sub-stations as occasion required and in conference with the managers of the

substations arrange for the course and character of the work to be carried on at each,

subject to the approval of the Minister of Agriculture. This arrangement would

ensure desirable uniformity in the character of the work performed and prevent the

waste which would result from the unnecessary duplication of experiments.

.

'

Central Station.

At the central station there would be required in addition to the director a

superintendent of agriculture charged with the care of farm stock and the dairy and

field experiments.

A superintendent of horticulture, who should conduct experiments in fruit and

vegetable growing, in determining the vitality and purity of seeds, and have charge

of the nursery and propagating houses.

A euperintendent of forestry, who should direct all forestry experiments, and

enquire into all questions relating to tree culture and tree protection in the Dominion

,

An entomologist whose duty it should be to investigate the habits of insects

(lestruotivo to farm and garden crops, fruit, &c., as well as those affecting animals,

with the view of testing such remedies as may be available for their destruction.
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Ho should alijo prepare such collections for the museum at the central station as

would illustrate the insects injurious and beneficial to vegetation, and duplicalc

collections of a similar character as early as practicable for each of the sub-stations.

A botanist, to whom should be entrusted the special duty of investigating the

injury done to field and garden crops, fruit and forest trees, by the lower forms of

vegetable life, such as fungi, rusts, moulds, &c., to study the character and modes of

growth of the noxious weeds prevailing in all parts of the Dominion, with the object

of devising means for their subjugation or destruction. He should also take charge

of the botanic garden or arboretum, and of that portion of the central rauseiim

illustrating vegetable products.

A chemist, to whom should bo rcfjrred all questions relating to agriculturai

chemistry, such as analyses of fertilizers, the determination of the chemical constitu-

ents of any substances which it may be desirable to use in experimental work in

feeding ; to make analyses of milk in connection with experiments in dairying, of

wheats, to determine their relative quality for milling, and to have charge of all other

subjects requiring special chemical investigation in connection with the work being

carried on at any of the stations.

A veterinary surgeon, whose services should be available when required for the

treatment of diseases of animals at any of the stations, and whose duty it should be

to study such diseases and prepare and submit a yearly report thereon.

Provincial or sub-Stations,

The officers required at each of the sub-stations would be a superintendent of

ngriculture and a superintendent of horticulture. The superintendent of agri-

culture to be chief of the station, subordinate only to the director, and responsible to

him for the proper government of the station and for the due performance of all

work directed to be undertaken. The superintendent of horticulture and all other

employees to be subordinate to the superintendent of agriculture and under his

direction.

Reports.

The outlying stations to report to the director as often as required, and the

reports of the ofllcers of all the stations to bo presented through the director to the

Minister of Agriculture.

Nurseries and Propaga'ing Houses.

At each station there should be established a nursery for the propagation of such

varieties of plants, fruit and forest trees, &c., as may be desirable for the purpose of

distribution, so as to rapidly extend the area of experimental work. Each station
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>]iould also be providad with a propagating house, to facilitate thcio utiJorttikings

und for the purpose of testing the vitality and purity of seeds for fanners and othor.s!

Museum.

as

A general museum should bo established in connection with the central station

.vliore examples of all the varieties of produce raised from year to year should

far as possible, be kept for reference and comparison, as well as for the instruction

of visiting farmers. Spocimons of injurious insects and their work; of injurious

and beneficial birds, and other subjacts of interest should find a place here.

Other Duties of Officers.

In addition to the special duties already referred to, the officers of the Hcvcnil

stations should be required to visit, whenever practicable, the public moeiings of

the farmers and fruitgrowers in different parts of the Dominion, for the purpose of

conferring with them and aiding in the discussion of the many problems connected

with agricultural and horticultural pursuits.

Disposal of Produce.

In the management of the stations all the products should be sold and a strict

account kept of the returns. No officer or emf'loyee should be allowed to receive

any portion of the produce without paying a fair value for the same.

Jrmnediate Needs.

If the outline submitted be approved, it is important that the o-^ganizatiou of the

central station should be begun without delay ; also a station in the Njrth-West. The

sections intended for future forcat bolts might also bo ro^7erved, and sites for the other

stations secui'ed as early as practicable. Possibly some arrangement might be effected

whereby the coat of the sub-stations and their managojicut might bo jointly borne

by the Dominion and the Provinces in which they are f^ituf.tcd.

GENERAL CONSIDERATIONS.

Improvement of Stock.

In the report of the Ontario Agricultural Commission, published in 1881, scweral

qualified witnesses give evidence in relation to the comparative value of a well-bred

three-year old steer as compared with one of common stock. It was stated that with

tfce same quantity and quality of food there woi'ld be an average difference in the

market value of the well-bred animal of about $30. If the breeding of better stock

could be made more general, and but one-third of Iho estimated gain be made SIO a
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head, u reforenco to the table of'oxportH will oiiublo the reader to calculate thosavinir

which would bo elVccled.

In all the Provincon there arc townships whore improved stocU is seldom >coi;

and where farmers do not appear to be I'uUy aware of the importance of introiliain r

it. Some effort should be made to remedy this defect.

I'ho opinion his also been advanced that in tho ordinary brooding of shpcj
. it ,»

proper selection of stock wore made, 5 per cent., at a moderate estimate, wduM

bo added to the value of tho carcase, and an additional pound of wool to each (looce.

l-'armors who i)ay no attention to brooding got an average of about 5 pounda of \vo)l

per fleece; those who make this subject a matter of some consideration and pnutico

get from G to 7 j)ounds, and fancy breeders !> to 10 i)0unds. Good fooiling also .^'ives

a desirable lustre to the wool. Slovenly farming always loads to loss, and in this

particular good breeding and careful management will result in good wool and v^^ni

mutton.

In tho more general impiovonicnt of horses and of swino, similar bono:]. i;i!

results might be obtained.

Poultry and E(j(js.

By reference to the statistics given of tho exports of poultry and eggs, it wili i c

seen that the egg trade has increased enormously, and will, on account of the constani

and general use of eggs, admit of aim jst unlimited expansion. The results of expo'-i-

ments with ditJorent breeds of fowls, for tho purpose of ascertaining their relative

merits, would be of great use to the agricultural community everywhere.

Dairy FrcJucts.

Since the general introduction of tho factory system, cheese made in Canada h;i>

acquired an excellent reputation, owing to tho uniformity of its character, and nicoi-

with a ready sale at iair prices ; at the same time, tho quantity exported hu-

increased to a reraai kiible degree. On the contrary, the exports of butter have slightlv

decreased, partly, it is said, owing to inferiority boing in most lociilitics th-

product of individual and unskilled labour. Since Canada is one of tho be-

countries in tho world for dairyii\g, why should not our butter rank equal ni

quality and demand with the choeae? Evidence is not wanting to show liia

wherever creameries havo boon established the price of thisproduct has been onh;Mi cor'.

in conpequenco of its uniformly good quality.

Prof. Arnold, of Rofdioster, estimates tho annual loss to Canada on accoun! oi

tho inferior quality and low price obtained for our butter at five millions. Mm h

loss might, doubtless, bo avoided were creameries to bo established in all tho

principal butter districts,
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ar bonoiiv:

Grain Crops.

All cultivated cereals munifodt, soonei- or later, a londoncy to (Jo!oriorato oi- tun

out, some much oarlior than othors. Now variotioH freshly introiucoci into a countiy

often show s^Toat .'i<,'Our and a high average of productiveness. Hence the iniportanco

of introducing now or untried Horts, and of the exchange of seed between localities

having ditVoront conditions as to climate. Spring wheat has boon forHOme years past

a comparative failure in Ontario, producing, it is saiii, of late, an average of 12 bashels

!is against a former yield of nearly 20 bushels. This is attributed t(j various ciunes,

such as climatic changes, exhaustion of soil and insect pests. All the.ie i)robab!y have

some part in the result, yet it is likely that deterioration is an important olen-iont

in iho case. More knowledge as to the proper rotation of crops, morj tliorou:,h

lilhigo and thorough drainage would inatorially aid in advancing prodtietivonesrH.

When we consider that a single gniin of wheat carefully grown as a soparat-^

jilant will yield an average of about 300 fold and how small compared with this is

the ordinary yield in Held culture, it is evident that there is abundant room for

experiment and impi'ovemont as to methods of cultivation and treatment. The

results of 80n\e researches are of suL;h a nature that after dotinito conclusions have once

been reached and publi-hed there is no special need ol' their being repeated. Not so

with the growth of agricultural products; the circumstances of climate and soil arc

^0 variable, and changes in the character of plants so frequent, that esporimonts may

ho constantly conducted with protit.

Recent researches in Russia, lately published in St. Potei -baigli, doni)ii>trato

the fact that wheat grown in the northern provinces of that empire ripens in losstinio

ihan that grown in the southern, the difference being about sixteen days. How much

of this ditterenco is due to variety has not been determin'>d, but there is no question

ihat could wo obtain for our vast wheat fields in the North- West earlier ripening

varieties of good quality the area of wheat culture would be extended, and the bonefits

resulting ditiicult to ovcr-cstiraato. Other field crops could, in all ])fol)ability, in like

manner be extended.

There is no question that most of our host varieties of small fruits would succeed

well in many of the northern townships of our older Provinces, whore they are, asyot^

but little grown, and equally well in many localities in the North-West. From the

oxpcrience related regarding the hardy Russian fruits in Iowa, it is highly probable

that many of these also could be successfully cultivated in the same districts— not only

apples, but pears, plums and cherries also. The early introduction of those fruits

would be highly appreciated.

In the nioro favoured sections of our Dominion we have to consider uoi only the

variablen>^S8 of tho existing climate, but must endeavour to preiviro for the changes



which will piobably occur, Hoonor or later, from tlio doforoslatit^n of the oounliy.

Last winter tlio oxtromo cold killed a Itiri^o ])ro|mrtioa of tbo fruit troos in iuai,v

parts of Ohio and Michi;^'an and in southern Illinois; in the latter district il is

oBtimatod that at least ono-third of the apple trees were ruined, and some orchunii

are reported as entirely destroyed. Such experiences jtoint to the irajiortanco of

introducing varieties jto.^sossing groat hurdinois.

The fruit trade of Canada is rapidly increasing. It is tenfold greater than ii was

u few j'oara ago, and with piopor selection of late keeping soits, and the morogenoiul

introduction uf fruit evapoi'ators, the trade might ha almost indotinitoly oxtonduJ.

Insects.

iX-liciencios in crops often arise from the dopiedations of insects. The yearlj'

loss in Canada from this cause is very largo, almost every farmer suilering from it

10 somo extent. Such losses cannot bo entirely provontod, but might bo greatly

lessened by t'JO ditfusion of more general information on the subject. Wore a skilled

entomologist appointed, whoso duty it would be to visit districts whore inseel

plagues occur, and give all the information obtainable as to the best preventive and

remedial measure-* to adopt, the annual losses might bo greatly roduoed.

Fertiti::ers.

The cstabli.shment ol a chemiial station in connection with the central expeiv

mental farm would provide the moans of thoroughly testing and cstahlishim; the

value as a fertilizer of Canadian mineral phosphates, and undoubtotlly aid in develop-

ing this important industry.

Ashes are shipped in large quantities from Canada to the United States, uuoiv

they are sold as a fortilizor, at a cost of from 25 to 33 cents a bushel. Cinadiuu fiuinors

hesitate to pay 10 cents per bushel. If the actual manurial vaUio of ashes on fana

and garden crops v demonstrated to our farmers, it is altogether pi'ol)able tbut

this useful article would be consumed at home.

A few years ago Canada had important baits of wheat lands oast of Montreal.

What has become of those V An in('itferent and careless system, or lack of system,

has pravailod in those districts ; many crops of wheat have boon grown in succession

and littlo or nothing done to replace the olemonts taken from the soil. This has loJ

to its exhaustion to that extent that wheat growing no longer pays ; a judiiiouH

system of fertilization and rotation of crops would doubtless rostoro the ferliiity ol

«uch worn out lands.

'k ho character of the work involved in tho complete analysis of feriilizer.s i,-^ Mich

as to icipiiro special forms i;f aj>paratus which arc cora])lox and expensive.
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AppliancoH of this chanictor would bo noodod in tho laboratory at tho contml

station for tho spocial work to bo undertukon thoro, and wht-u that dopartraont w.i8

properly equipped all tho work of this nature r.-q-iirod for tho Dominion could bo

ethciently anil oconomicaily done thoro. Tho Having whi^h would bo effected in tho

looH which under tho existing law arc to bo paid to tho public; analysts would go fur

towards defraying tho expenses of tho ohomical section of an agricultural station

Botanic Garden.

It has long boon a reflection op Canadian taste and progiess that we have no

botanic garden in tho Dominion. In Australia and Ind'a thoro arc several such

•gardens sapportod by the Govornnaont. Bjtanic gardens huvo also boon long estab-

li.<h<»d in Ceylon, tho Mauritius, Jamaica, an.l >.evoral other of th.^ West India

Inlands. Canada is, indeed, the only important liritish colony whoroaurlj an instruc-

tive institution is wanting. In such gardens, trees aro tested a^ to thou- hardinees,

for tho production of timber, for their bark for economic purposes, and for thoii' fruit,

and all sorts of medicinal and other fl )woring plants aro grown. There all tho

native trees, shrubs and flowers of tho Dominion could bo brought together as far

as conditions of climate would permit, and now and useful species introduced and

propagated. Su«h & garden would bo a very instructive feature in connection with

tho proposed central oxporimontal station, and could bo cari-ied on there at a rela-

tive iy small cost.

General Usefulness.

Tho agricultural oxporimontal farms, properly conducted, would soon become

./uroaus of imformation for all who aro concerned with agriculture or horticulture,

whore tho farmer and fruit grower should bo encouraged to visit and inspect the

work going on and where thoy should fool free to report regarding such difficulties

as they may experience in tho course ol" their work, and seek information from tho

officers in charge.

As tho success of this undertaking would depend mainly on tho skill of tho men

entrusted with the work, and tho earnestness with which they engaged in it, all

appointments should be well considered and none made without satisfactory ovidonco

being given as to tho fitness of tho individual for the work assigned to him. With

a view to economy at tho outset, and until tho roqairomentsof tho stations wore such

as to demand tho full staff, some of tho appointments might bo deferred and others,

such as tho superintendent of agriculture and horticulture and entomologist and

botanist, combined.

Opinion of Dr. Oeorge M. Dawson,

Dr. G. M. Dawson, Assistant Director of tho Geological and Natural History

Survey of Canada, whoso world-wide reputation as a careful and accurate scientific

10-18
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observer adds weight to any opinion he may adya^o^; ha^in|; spent the greater part

of the past twelve years in exploring the liTorth-West and British Colambia, and

daring this time acquired an intimate knowledge of the conditions which prevail

there, thas expresses himself, in a oommanication addres8e4 to the Minister of the

Interior, when asked for his opinion regarding the proprifity o^ establishing agri-

onltural experimental stations in Manitoba and the North-West :—

" Memo, on Experimental AgrietUtvrcU Stations,

" Ottawa, 27th February, 1884.

In connection with the proposed establishment of an experimental agricaltnral

station or stations for Manitoba and the North-West, I beg leave to offer the follow-

ing boggestions, based upon personal acquaintance with the country daring my con-

nection with the International Boundary Oommission and (Geological Survey sinoe

1813.
<' In the establishment of such stations it would appear desirable to keep two

main objects in view :

—

" 1. The introduction and careful trial of all species of trees, shrubs, cereals,

grasBcs, fruits, &c., under the va^ns conditions of soil and climate, found in diffe^

ent parts of the country, attention Iraing directed specially to the Proviaces of

Quebec and British Columbia, the Northern and Western States and the interior

portion of Europe, as ^sources from which plants and seeds likely to be of special

value may be obtained. la connection with this iunction should also be included

experiments as to the rate of growth and best means ot propagation and oultivation

of native trees and useful plants ; and, further, the publication and general distribu-

tion of the results of these and other experiments in the fo.^m of reports.
" 2. A second and very important function should be the propagation and cultiva-

tion, on a large scale, of the more valuable and quick growing timber trees, and their

gratuitous distribation, or sale at the lowest possible price, with the view of encour-

aging extensive tree planting on the great plains. To this may be added the propa-

gation and distribution of such new or improved varieties of fruit trees, cereals,

&o., as may prove to be adapted to the country.
« For the second class of objects a single station for Manitoba and the North-

West might suffice, though the existence of two or more stations would greatly

facilitate the distribution of trees and plants. For the first, or purely experimental
class of objects, it would appear to be almost absolutely necessary, in view of the

diversity of soil, climate and elevation in this great region, to establish two or

more stations. In the event of the establishment of one station only, it might, I

believe, best be placed in the western portion of the Province of Manitoba. If two
stutione be established, one might be selected in the Red River plain, the neoond in

the vicinity of the lC4th meridian, near the Touchwood Hills orQu'Appelle Valley.

I believe, however, that three is the least number of stations which would satis-

factorily serve the objects in view, and would suggest that in addition to the two
loHt mentioned, a third should be placed either ir. the vicinity of Calgary or near

Sklmonton.
In no event should the proposed stations be placed in the river valleys, as oviivg

to their great depth the conditions found in these differ considerably from those of

the general surface of the plain. It would also bo desirable to select spotH for these

stations where belts or groves of trees already exist, such as to form wind-breaks,

and afford the shelter necessary for the proper cnltivation of seedlings, &c.
<< To achieve their proper degree <» uaeAi^nf^a, such experimental agricultural

station or stations ehcula be under the superintendence of one experienced scientific

agriculturist, besides those incident to immediate management of the stations, whose
duty it should be to obtain suitable plants and seeds for experiment fh>m all parts of

'!
I
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the world in whiol» such aro likely to ba found, to farailiarizso himself with the
results of similar experiments elaewhere, and to publish the information ' so obtained
trith that resulting from his own dxperiments, for the guidance of farmers and
others in the North-West, Should two or moj-e stations be decided upon, it would
jsrobably be found most convenient for the soiontifio Huporintendent to have that in
the Red Eiver valley under his immediate supervision. This station might be made
the principal one for the reception and disti'ibulion of plants and seeds to those
fiffther west. The wostorn stations miaht be placed in charge of intelligent
practical farmers, and occasional visits of inspection mrtde to them.

In conclusion, I may be allowed to refer to the recommendations as to tree-
planting in the North-West contained in my report on the geology and resources
of the 49th Parallel, published in connection with the Boundary Commission ezDedi<
tion of 1873-74.

^

i

G. M. DAWSON."

Summary,.

Since cheap railway and water conveyance of agricultural products from dis-

tant countries is rapidly changing the economical conditions of successful agriculture

in many parts of the world, it is of the utmost importance that all those who are

interested in the cultivation of the soil in Canada should endeavour to remedy all

that is fkulty in practice, or wasteful in effect, and to introduce new methods and

new products, as far as they are likely to bo profitable, and thus increase the

chances of our being able to retain the position wo have ac(][uirod as producers and

exporters of farm pi-oduce. A relatively small proportion of tbo land, even in our

most advanced Provinoes, is under the 6<;sK of culture, while self-interest and the

oircnmstances of our position demand that we should make the bent of everything we

possess. Liebig has well said that " the prosperity of any natioo depends much on

the condition of its agriculture," and to produce the best re»ultH, practical skill most

be associated with suitable information. Canada has a climate in many respects

favourable, and a soil in many districts unsurpassCHl in fertility, advantages, which if

properly utilized, will enable her to continue to furnish from hor surplus for the

millions in Europe food products of prime quality. To aid in thin good work every

effort should be put forth, both by the Dominion and Provincial authorities, to place

within reach of willing hands all needed information, and also supplies of such

eoonomic products as will be likely to add to the profit and attractiveness of agricul-

tural pursuits.

FORESTEr,

There should be a competent forester inoLar{;e of this dopartment, one who

thoroughly understands what is needed and under whoso direoti in nil work onnected

with the forest industries of the Dominion should bo carried on. Such would include

experiments in reolothing denuded land, testing the comparative value of oar native

trees, also of those from all other parte of the world where similarity of climate or

other oironmstanoes render it probable that they will prove uaofiil. It would also

iDolade the propagation of troes of economic value for general di>)tnbution.
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On this importaDt. sabjeot I have been favoured with a oommanioation from llr.

Bernhard E. Femow, of New York, Secretary of the Amerioan Forestry Cong; oss,

one of the best uuihorities on this continent, a graduate of the Prussian Foi jst

Acadamy at Miinden, who served as Chief Forester under the Prussian Gro^ernment

for several years before removing to this country. His letter which was kindly

written, at my request, contains so many valuable suggestions that I append it in full :*

"Amkrioan Forestrt Oongrkss,
"Offioi of thb Correspondino Sxorkta&y, 12th January, 1836.

" Wm. Saunders, Esq.

:

« Mt Dear Sir,—In reply to your request for my opinion in regard to the Daedg

of forestry in the north<west Provinces of Canada, and to a plan for its introduction,

allow me to say that a subject so important and complicated can hardly receive

adequate treatment within the limits of a letter. Space, and my time for using it

being limited, my knowledge of the specific conditions of the region in question being

only imperfect, and not derived from personal inspection, I shall content myself with

giving you simply such general hints Arom the standpoint oi a forester as may be

useful in forming vuur own answer to the questions yon ask,
" The subjeCb of forestry in your country seems to me to have two distinct aspects.

Forest conservation and the restoration of natural forests ara required on the lai-ger

area, a^d nfainly for economic purposes, while agricultural needs call for the creation

of new forests in a more limited part of the Dominion, mainly, I believe, in the Pro-

vinces of which you speak.
"I assume that the climatic and hydrologio influences of forests in general are

too well known to you to need discussion. That a permanently successful agi iuul-

tnre depends on a judicious distribution of forests is the natural consequence of those

influences. As the improvident denudation of large forest areas in the old world
and on this continent has rendered those districts barren and unproductive and of
no value for agricultural purposes, there can be little doubt that reforestation will

be the best aid for restoring favourable agricultural conditions.
" Aside from the economic value of the wood-lot and the mechanical influence

of the wind- break, retarding the velocity of surface winds, and lessening the severity

of blizzards, the most important effect of forest areas properly distributed lies in

their hydrologic significance.
" They are the cheapest, the most reliable, the best irrigators. This office is due

rather to a negative influence upon passing rain clouds. The forest does not prevent
rainfall, as does the open plain ; for while the extensive, treeless plains present an
air column, which, being dry and of high temperature, raises the point of saturation
of a passing rain cloud, and allows it to pass without deriving the benefit of its

moisture', the cooler air hovering over the fbrest tends rather to lower the point of

saturation, induces rainfall on the neighbouring territory, so that the most helpful

M^ncy of the forests on agriculture is attained by their distribution, in belts or
olnmps, over the agricultural lands.

" The oo-relation of forests and atmospheric moisture is snob, that while the latter,

to a certain degree, is a conditio sine qtui turn for forest growth, at the same time the

^wing forest tends to increase the atmospheric moisture of its surroundings, creat-

ing the very condition which it requires fbr its development
" I consider, therefore, that the reforestation of the treeless and arid plains, and

thereby their recuperation for agricultural usee, is, beyond doubt, not a dimoult tasl^

if beffun judiciously, starting from the outskirts of the present forest area and reach*
ing forward gradually with those species, which, like the oottonwood, soft maples,
birches end others, will vegetate in the and soil and dry atmosphere of those plains.

* Since the appended letter wu written Mr. Fernow hai been appointed obief of the United States
FoiMtry Bnresi at Waebington.

!^
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Those species may not be the most desirable for timber growth, and shoald there-
fore be replaced as soon as sufficient increase of favourable conditions is attained, by
nndergrowing them with more valuable species, gradually removing the first crop,
which had fulfilled its office by preparing the way for its betters.

'' To accomplish the result—modification of climatic condition—the extent of
suoh forests must be commensurate with the vaHt area needing the change, and it is

questionable whether the individual efforts of small settlers will not be too isolated,

and the results too limited and too remote, to be appreciably beneficial.
*' But if the Government does not undertake such forest planting on a large scale,

4B has been done in European countries, and is now practised in India and Australia,

it would certainly be a wise policy to inaugurate and supervise systematic planting

of lorest belts or clumps as a condition of land grants from the public domain. But
this would place the moral obligation upon the Government of providing at least all

possible protection against failure, by gathering and disseminating the necessary
information on forest growing. Cautious and judicious proceedings are in uo enter>

prise more necessary than in forestry, if fiaanoial results are of account. While
agricultural experiments are answered in a year's time, or at least in a few years,

tb' )sults of forcstal operations cannot be ascertained until many years are elapsed.

Mistakes are apparent oily after generations have passed, especially when timber
value or financial results form the main object.

'' A few examples may illustrate my meaning. Some eighty or ninety years ago
the American white pine was highly extolled in Germany as a desirable immigrant and
largely planted. To day it is found that to attain the quality which we demand for

bnilding timber the white pine requires more than one-third longer time than the

Dative iScotoh pine. Whether the larger yield per acre will offset the amount of

interest on the original outlay thus lost, is extremely questionable.

" Another mistake was the cultivation of birch in pure (unmixed) growth, which
found its advocates some years ago. The results of this birch mania have been large

areas impoverished under the ihiu foliage of the birch, which neither shades the

ground nor enriches it with suitable humus, taxing the ingenuity of the forester to

restore the soil to proper condition.

"The mistakes made in European forestry are frequent enough to serve as a

warning for others to proceed more judiciously.

" I would not discourage the planters of walnut Jn our northern climes, who, from

the rapid growth which the tree makes in the first ten or twenty years, calculate the

prospective nawlogs of the forty year old tree ; but it has impressed me more than ever

with the importance of the work fo which I was called for some time, namely, to

ascertain the rate of growth of different species at different periods of their life, and

the bearing of this on the financial result of their cultivation.

" To show you what such a small item as the distance of planting may have upon

the ultimate results, I copy from my note book the following figures of an experiment.

Thirty acres planted with Scotch pine in difforent widths, actual measuremoot, after

twenty-five years' growth revealed these results :

—

Interval ^"JPJIm""
between planti. of yield.

8 feet }-60

4-5 feet I'^J

6 feet }
22

^•5 feet .'20

9 feet • 1^
"Suoh oKaraples may be used to show that forest experimentation cannot be

expected to be undertaken by private individuals-at least, that s;jrstomat.o tovern-

merit aid is necessary, if it is the interest of the Government to achieve results for the

benefit of its constituent*. „ ^v n t^oii^
" No where, it seems to me, are measures of onc3uragoraont by Government called

tor more urgoaJy than in eataDlishing systematic forestry in your country. Fart

fI
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of Cacsda's wealth Ifes in Canada's foreBfB ; the Datnre of the soil and climate in the

northern districts of the eabtern and central ProvinceB IB, to a large extent, not fit

for anjthirg bnt forest growth. Tet Canada is utilizing the natural growth in stich

a manner au to deteriorate her forest capacity, and often even her agricultural pog*

aibilities. Tiniber growing will eventually become an economic necessity for

Canada ; few lumbermen, under existing conditions, can see any advantage in utiliziog

supplies with other views than those of immediate gain—a man's life Seems too short

to enter upon such extended enterprise as forestry—interest in f^iture supplies can

concern the State alone ; at least, so it seems at present.
*' The time for a wiser forest policy has come and the Government should lay

now, while it still retains land ana forest, the foundation ofsystematic forest manage-
ment—at least, to set, as in Gemany, the example after which private owners may
ibrm their forestry.

'' There seems to be a mieunderBtanding as to the position which the diti'erent

Governments of Germany bold in respect to their forests. Only one-third of the

entire forest area is State forest, not quite one-fifth belonging to communities is under

restrictive State supervision, and the balance, very nearly one-half (in Prussia 53

per cent.) is in private hands, to the unrestricted use of their owners, excepting a

few cases, ^here the danger to neighbouring agricultural lands from the indiBcrimi*

nate removal of the forest makes its management under restrictive rules necessary.

Tet the good example set by the management of the Government forests has laigely

induced a similar management of private forests by their owners, who frequently

employ the neighbouring Government officer at a small remuneration to make their

working plans.
" in Germany, where empiric forestry has been practised for more than two

centuries, the ncceesity of experimentation upon a scientific basis, though recognized

long ago, has found practical expression only recently. France has followed, ^nd we
may say that with the year 1870,when the first experimental stations were establiehed,

one in fiaden and another in connection with the forest school at Tharana,in Sazony,

a new epoch in the art of forestry has been inaugurated.
" The other Governments Eoon followed, so that there are now eight central forest

experiment stations, with a large number of secondary stations. All these, except

the Austrian, have formed a union, called the Association of the German Foreetal

Experimental Stations, and work under a common plan harmoniously together, to

furnieh a scientific foundation for a rational management of forests, based upon exact

experiments and careful investigation.
" Your Government may congratulate itselfthat it can build upon the experience

of older nations. For although European administrative methods and local manage-

ment nay not be translated into Canadian piactice, their study will be no small aid

in devising a system for your 0V7n use. As for their methods of scientific research,

and for the establishment oi'the general natural laws governing forest growth,we may
not hesitate to adopt the former and apply the latter as well in forestry as we do ia

agriculture.
" The natural laws being uniform all over the world, their practical application

will depend only on Bound judgment of local conditions. These we have to Btndy

here. What we do not know arid cannot loarn from the extensive European lilraries

of forestal literature is the capacity of our native t^pecies—not less than 95 in Canada

(some 20 only in Geimany) ; ihair rate of growlh in difierent periods of life ; their

adaptability to conditions of soil and climate ; the best mode of propagation and

treatment in the forest generally ; the time of their maturity ; their value as timber;

their value as couFervers of fbrent capacity ; their yielding capacities ; their bebavionr

towards each other (a most important and, in this country, almost entirely disregurded

consideration for the forest grower), and many other points essential to a success-

fbl forestry. In the face cf the utter ignorance on the forestry of our native species,

I will not mention the subject of acclimatization of desirable foreigners.
"Close observations and scientifio experiment are needed to arrive at this fnnda-

mental knowledge.
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" In this work one point partioalarly should idot be overlooked, namely, that
observaUons on tree growth lor use in forestry must be made tinder forest condfitions.

The nurseryman and gardener have very different objects in view. They work nnder
different conditions ; their experiences may often mislead the forester, and their
nethods, in most cases, he cannot adopt. If anything, therefore, is to be accomplished
m forest experimentation, the experimenter must study forest conditions and employ
them in his experiments.

" I see that the Dominion Lands Act, as amended, provides for reservations on the
slopes and crests of the Bocky Mountains for the purpose ofpreserving an even water
anpply. Such reserves should be placed under the same mreotion &8 the eventual
forest experimental stations. Other reserves in the plain, giving the opportunity of
Studying different forest conditions and of applying oonclasions for practical results,

are not only an essential adjunct to forest experimentation, but may eventually
form the nucleus for systematic forest economy.

" Such reserves, while in the first place designed to serve as experimental
grounds, should be made large enoufrh to establish and support a regular forest

department, and, with a conservative policy, mfty be so managed as to demonstrate
financial possibilities, and could in time be made to pay for the expooses of all

forest experiment al stations. Germany, with a forest area of 35,000,000 acres, of
which only 33 per cent, are State forest, expends on experimental Ptations alone
in the aggregate over $30,000, out of which only few salaries are paid, the experi-

menters being otherwise paid officers. Experimentation in forestry then, as in

agriculture, is of a double character, the nursery and forest garden in connection

with the botanical laboratory corresponding to the laboratory of the agricultural

ohemist, while the model fium finds its counterpart in the natural forest and the
jdantation.

" It would lead me too far to enter into the details of orgt^nization, except to say
that centralization of the work is a necessity, and that the central station should be
connected with agricultural colleges or esperimental stations, where the aid of scien-

tific apparatus can be most readily and cheaply secured. Forestry being based, some-

what similarly to agriculture, upon a knowledge of natural sciences, the aid of the

Boientific staff of such institutions would be an advantage ; specialists in botany,

chemistry and technology, geology, &c., can be directed to give attention to their

subjects as related to forestry, and occasional or regular lectures on forestry matters,

by the forest director and his staff, will soon engage close attention from the Htudents

of agriculture and practical application in the management of their wood lots at

home.
" I hope you will find, in the foregoing suggestions, something to aid you in

deciding whether and how your Government should take steps to provide for the

fatnre, not only of Canadian forests, but also of successful agricultural settlements on

the treeless plains.

"If I can aid yoa further, please indicate in what manner, and I will choerlully

do 80.

" Yours very truly,

BERNHARD B. PRRNOW."

I add, as an interesting item from the Budget of Prussia (the m wt economical of

the German administrations), for the year Ist April, 1885-^6, the following figures

(wunded off) :—

Total expenditure for State »...-.. •".• $316,000,000

Total area 86,000,000 acres.

Tot t^l State forest area 6,600,000 "
ooKtxt^nn

Total expenditure for Forest Department 8,250,01)0

Of which special appropriation for purchase of waste

lands and removal of easements o7o,000

f
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Of balance for adminiatration

—

Personal (4,600 officers of all grades) 34 per cent

,
Material 68 «

General expenses 8 "

For forest schools and scientific purposes $ 48,260

Total gross receipts of Forest Department 13,260,060

Of which, for wood (260,000,000 cubic feet) 11,700,000

Net income from Forest Department 6,000,000

AGRICULTURAL COLLEGES, EXPERIMENTAL STATIONS AND SCHOOLS
OF HORTIOULTDRE AND FORESTRY IN OTHER COUNTRIES.

In farther proof of the fact that there is a general movement in most civilized

communities to encourage research and experiment, and to provide and impart infor-

mation with the view of promoting agriculture, a few facts will now be submitted

relating to some of the schools of agriculture, hortioaltnre, experimental stations

and schools of forestry in other countries.

During the antnmn of 1883 Profl A. S. Welch, late President of the Agricultural

College of Iowa, visited Europe at the request of the Commissioner of Agriculture

for the United States, for the purpose of enquiring into the organisation and manage*

ment of the principal agricultural schools in England, Germany and Belgium. He

remained some months, and on his return, in 1884, submitted a report, recently

published by the Department of Agriculture in Washington, from which much of

what follows has been gleaned.

ENGLAND.

JBoyal Agricultural GoUege at Cirencesttr^ England,

This well-known institution was established in 1846 by a company of noblemen,

headed by the late Prince Albert, and was incorporated at the same time under a

charter granted by Queen Victoria. By the sale of corporation shares a sufficiont

Bum was realized to erect the main college building, which is an imposing gothio

structure, located a mile and a quarter from Cirencester. The building has a fronti

age of 200 feet, and contains the apartments of the resident professors, students'

dormitories, library, lecture rooms, laboratories, museums, &o.

In 1880 the institution was first named by Her Majesty the " Royal Agricultural

College of England." The formal patron is the Prince of Wales, and the Dake of

Marlborough is President. The college has no endowment fund; its support is

wholly derived from students' fees and the patronage of the association.

There are about tO students, 60 of whom reside in the college; the others are

out-students, who board in the town. The in-students pay £135 (1668) per annum;

the out-student, for tuition alone, £75 ($366.)
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The instraotion consists of courses of lectures on practical and scientific agricul-

ture, mechanical work of the farm, experiments in the field and veterinary hos-

pital practice. With these subjects are associated chemistry, geology, botany,

aoology, mechanics, physics, mensuration, practical engineering, land surveying,

book-keeping and architecture. The students composing the classes take oareftel

notes on the topics presented to them, then consult works of reference and prepare

themselves for a weekly written examination, by the results of which their standing

is in part determined.

The chemical laboratory is thoroughly equipped and the studies directed by a

staff of competent teachers who instruct the students in chemical processess, partica-

larly the analyses of substances associated with agriculture.

In the lecture room is a collection of wheat plants, with roots and heads well

preserved, showing the results of an experiment by Sir J, B. Lawes, of Kothemsted,

on a single variety of wheat cultivated for nineteen successive years in twenty-eight

small plots, one of which received no manure, while the others were annually treated

with definite quantities of special fertilizers. In this manner, by nineteen repeated

applications, the exact effect of every fertilizer was ascertained and a most instruc-

tive series of specimens secured, the nnmanured examples showing about half the

size and weight of those best manured. The relative size and yield of the different

samples showed that super-phosphate of lime and ammonia salts produced the beaib

results.

The biological laboratory is well supplied with microscopes and other apparatus.

An excellent botanic garden is an interesting feature ; it is well stocked with

plants, especially with grasses and other economic species.

A large museum is another valuable aid. It contains a full collection of com-

mercial fertilizers, forage cakes, including those made from hemp, rape, palm, cocoa

nut, cotton and flax seeds ; also a collection of sugars, starches, animal and vegetable

oils and mineral phosphates. An interesting feature is a series of w.'ix raoJeld repre-

senting English root crops and a large number of neatly preserved Bntish grains and

cereals. The veterinary display is also largo, including a set of papier-mach6 models

for teaching the anatomy of the domestic animals.

The department of physios is well fitted with apparatus for illustrating the sub-

jeota of light, heat, electricity, &o. The prominence given to model engines, pumps,

water-wheels and other mechanical appliances indicate that the practical relationsd
this department to agriculture are fully recognized.

The college farm consists of 500 acres of land divided into twenty fields, in which

are raiaed a groat variety of crops on an approved system of rotation. In the stock

department a specialty is made of Cotswold sheep and Berkshire pigs, and some d
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the most perfect specimens of these breeds, as well as good specimens of all the other

leading breeds of sheep in the world, are to be seen here. Horses and cattle are

also bred, bnt to a more limited extent.

Downton College of Agriculture,

This college, located at Downton, near Salisbury, was established, in 1880, for

the purpose of preparing students for positions of land owners, farmers, &c. The

&rm comprises 550 acres, and on account of the variability of its soil is well adapted

Ibr purposes of instruction. A flock of Hampshire Down sheep, numbering about

TOO, is a prominent feature in the stock department at this place.

Both Professors Fream and Sheldon, well known in this country from their

writings on the agricultural resources of Canada, are actively engaged in this college.

The courses of lectures are very similar in character to those of the Boyal College

of Agriculture, and cover the whole field of agriculture and the allied sciences, the

teaching being aided by well fitted laboratories, with the newest forms of apparatus.

In this college students are required to work in the fields and to help in the manage-

ment of live stock.

The expenses, including board, lodging and tuition, are £129 ($628) a year ; for

students boarding outside the college £60 ($292).

FRANCE.

Bapid progress is being made in experimental agriculture in Franco. From
the report of the Select Committee of the House of Commons, already referred to,

much of the following information is gathered :

—

In 1868, the Minister of Agriculture of Franco, commissioned a gentleman well

Tersed in agricultural science, Mr. L. Grandeau, to visit the agricultural stalionB of

Germany, and "to report on the working of thepe institutions, on the nervicoH which
tibey render the German p* pulation, and as to the advantage thero would bo to

French agriculture by encouraging the creation of analogous crttablishmentw." He
returned full of admiration for those agricultural statiors which he dohcriboM as pro-
ducing the happiest results, and further eajH, "at whatever cost, our (urnu'rH mu.st
be made familiar with the art of experimenting. In a word, it is honceforth indis-

pensable that agriculture, which in our country has been hitherto a Hcience of
observation, should become at the same time an experimental sciorice. In i hit- manner
and in this marner only, can to reached better conclusionH which will bo more
abundantly remunerative, and which will more than compensate the incrcat^ed labour
which the husbandman will undertake in following the now order."

^
"The manilest demonstration of the profit resulting to agriculture ft om the

union of chemical science and physiological CAporiment which wuh nalizod
Jrt the stations, made impreesion every day more and more, on pradical farmers.
The mistrutt of those whom they called the learned, lessened from day to day,
and they hastened to come to ask at the station, counsel and instruction as to
thofie things in their daily labours on which they most wanted information."



Following this there were in the year 1878 in France forty-three agricultural
experimental stations eubsidieed by the Qovernmei.t, twenty-four received from
1760 to 16,467 francs each, and nineteen from 500 to 3,000 francs.

fffi^.
To France m also due the credit of having solved the difficult problemH wbich

formerly stood in the way of the beet sugar industry, a result brought about chiefly

by the liberality of the French Government. In the encouragement of tree planting
France has also taken a prominent part and, some portions of her territory cncc
barren and arid, are now clothed with a luxuriant growth of pines.

OERMANY.

The Royal Agricultural Academy at Poppekdorf, near Bonn, Prussia.

The Royal Agricultural Academy belongs to the highest clasH of agricultural

schools under the Prussian syBtem. It aims to give a complete courfio of instruction

in the sciences on which progressive agriculture is based, as well as practical

instruction in all the details involved in agricultural operations. It also underttkcB

to carry on extensive experiments in every department of agriculture, for the pui^-

poee of improving its processes and increasing the value of its products, atd aims to

make original investigations in the sciences which underlie agriculture.

To accomplish these objects the institution is liberally supported ly the Gcrn an

Government. It has a faculty of learned men, a well managed furra. gardens, exten-

sive experimental grounds and stables, domestic animals, a mut-eura, a botunic

garden and conservatoi ies, and numerous lubciatoiies, in chaigo of scientific exptits,

abundantly supplied with scientific apparatus.

The faculty consists of a Director and 18 professors, each of which has one or

more assistants. There are also other officers and cleiks to attend to the routine

business.

The Director is the general executive officer, has control of all the funds

ajpropriated by the Government for the support of the academy, and reports

annually to the Minister of Agriculture.

The couii-o of instiiiction is for two years, and is not open to the peasantry.

Only the middle and higher classes can avail themselves of its advantages. Tho

Uf-iial attendance of students is about 8.% more than half of the number take iho

agricultural course; The others take the course of agricultural engineering.

Some idea can be formed of the extent of the experimental woik undertaken at

this academy, when it is known that in winter wheat alone GOO varieties have been

tested, so as to ascertain the kinds best adapted to German soils; also, 650 vaiioties

of American English and Geiman potatoes for the same purpose. In many other

departments, similar exhanslivo courses of experiment have been pursued.
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The Royal Institute for Fruit and IVinc Culture.

This institute, which was ostablishocl by tho PriisHJaii (Jovornmont twelve years

ago, is situatod at (loisonheim, on the Rhine, in tho centre of tho j^rapo-^rowing

dislrict.

The faculty (consists of four profoissorc, all of whom aro men learned in science,

bcsidos agsistants and gardeners. The oxporimontal grounds are large and well

Btockod, each division being placed in charge of a special export. Tho buildingH,

museum, laboratories and collars aro ample, convenient and well adapted to thoir

isovoral purposes, and an excellent library is kept well supplied with bookp. In this

ostablishment tho number of students is limited bj law to 50.

While mainly designed to give instruction in fruit culture, this institute also

iinclulos in its course vogotablo culture, market gardonir.gand, to some extent, troo-

growing. Special attention is given to tho cultivation of tho grape and the manufac-

ture of wine; also, to the growing of apples and pears.

In tho experimental applo orchard there aie nearly 400 varieties, which aro

being tested for comparative oxcollenco, both standards and dwarfs; 400 varieties of

pears, 60 of plums, 50 of peaches, and 24 of apricots, all of which, as they fruit, aro

submitted to careful comparison by qualified exports. In tho small fruit soctioa

there are 6G varieties of gooseberries, 45 of raspberries and 100 of strawboiries.

In the experimental vineyard 350 varieties of grapes from all parts of tho world

aro being tested as to their productiveness, thoir quality for table fruit and for wine

making. Here also are greenhouses and propagating houses affording every facility

for multiplying desirable sorts for more extensive experimental work.

The immense expense incurred in carrying on these schools for eo limited a

number of students, and that number being limited by law, would seem to indicate

that a much higher value is attached to the general results of the experimental work,

of which the entire public receive the full benefit in tho yearly reports, than to the

to:iching giv 'n. Further, with so largo a teaching staff and so comparatively small

a nun '.or of students tho toacdiing can bo carried on either by the professors or thoir

assistants, without interfering much with experimental work.

BELGIUM.

The Royal Forest School of Bavaria.

This school, wh'ch is situated at Aschatfonburg, all'ords very thorough instruc-

tion in forestry. In addition to a full statf of professors, who give instruction in all

the '^oiences grouped around wood craft and forestry, thpre aro largo museums and

oxc('!lont laboratories supplied with all sorts of scientific instruments. Here tlioro

aro 85 students.
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Agricultural Experimental Stations.

In Bol<,''nim there are uIho ninoa^'i-iculturul oxpcrimonliil fcitiiliona,Hupporlcii jointly

by theCiovoriimonl and the local agricultural sociotioM. The work curriodon i\.i those

stations in chiefly chomicul. In the station at (Jhont, which may bo takon as u typo

of tlio group, there is a director, a choniist and throe assistants ; a chomlcal labora-

tory, woU supplied with apparatus for conducting analytical work, a .-tabic and a

fooding room.

At these stations analyses aro conducted of foods and of products from tlio farm,

of grasses and fodders used for the production of flesh or milk, for the purpose of

determining thoii comparative value; alsoof manures, but mcro particularly the com-

morcial fertilizers, such as aro purchased and used by tho Belgian farmer.

Formerly the small farmers of that country wore sha'aofnHy imposed on by iho

vendors of spurious fortilixers and cattio foods, the deli' icncies in w!ii li they wjrc

unable to detect until after they had sunk a largo pari of their means in tc-ting them.

Now, through the agencies of those useful institutions, tho farmer cnn h-ivo

deteimliied lor him beforehand tho actual value of all such substances and thus bo

protected from imposition.

Tho sugar boot is grown in largo quantities in Belgium from imported seed, porno

samples of which aremucii adulterated with old and worthless material. The stations

have lendorod most valuable service to tho farmers by testing tho vitality of tho

various lots ofTored in the market, and have thus been tho moans of preventing, in

largo measure, tho waste of labour and other losses which a. lend tho use of worthless

seed.

Feeding experiments have been most caiefully conducted with diflV' nt breeds

of animals and tho rosults made public. The officers of this station have also devoted

some attention to counterfeits in commercial fabrics, determining tho precise quan-

tity of cotton in mixed goods. No teaching is carried on at any of these stations.

Th£ Horticultural School at Ghent.

This is ono of two such national schools supported by tho Belgian Govornment.

Tho lx)ard of instruction consists of seven professors, and the course of study

extends over throo years. Tho number of students is limited to 25.

At this school the cultivation of flowers is a prominent feature, receiving the

principal attention both as to instruction and practice. On this account much time

isdovotod to botany. As aids to study, there aro largo collections of plants in the

conRcrvatories and an immense herbarium of 30.000 specimens, comprising species

from all parts of tho world. Collections, charts and casts illustrate tho structure and
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charaotor of flowers and fruit, while a number of oxcollont raicroncopoH onnble

studonU to investigate the minute HtrucLuro and tinsues of plants. There U a lar^o

propagating house, where instructions are given in that part of the gardener's art,

and many oxjioriracnts are conducted. Bulb culture, which is an important com*

mercial branch of floriculture in Belgium, is thoroughly taught at this school.

The conservatories are very extensive. The main structure is 250 loot long, GO

foot wide and 4') feet high. This is stocked chiefly with tropical plants. For such

as require a lower temperature, another glass house is provided, 200 feet long and 30

foot wide. A special house has also boon built for orchids and aquatic plants.

OTHER COUNTRIES.

To pursue in detail the work being carried on in other countries in furtherance

of agriculture would probably be wearisome, since a volume would not exhaust the

subject, and the work is everywhere much alike in its character. A few general

remarks will enable the reader to form some idea of the extent of the work quietly

going on in many countries, somo of which aro supposed, by the uninformed, to be

behind in such undertakings.

The agricultural college at Petrovsk, near Moscow, in Russia, is very largo, well

conduciod and well patronized, and is supplied with every requisite for efficient teach-

ing. It has 1200 acres of land with nurseries, arboretum, forestry belts, etc., an

oxcollont selection of stock is kept, and all kinds of tiold crops grown. About 800

students are in attendance.

Other agricultural and pomological institutions aro also doing good

work in that country. The botanic garden at St. Potersburgh, under

charge of Dr. Kegel, ranks among the largest and most complete in the world. In

forestry Russia has made enormous progress, and has now, according to Professor

Budd's report, no less than l;i,502 named forests, covering 30,000,000 of s cros, There

are 762 large Government forestry stations throughout the Empire, under the

charge of an equal number of educated directors. In the Stojjpe districts much land,

formerly barren, owing to insufficient rainfall, has, within the last half century, been

brought into condition for cultivation by the planting of tracts of forests of from

15,000 to 30,000 acres each, which has had the effect of inducing local rainfall sutli-

ciont to admit of successful agriculture. In one Province, that of Tula, whore but

little wood formally existed, the Government has seven plantations, ranging in size

from 18,000 to 21,000 acres each.

In Silesia, the King's Pomological Institute at Proskau is ono of the host schools

of horticulture and forestry in Europe, where 300 acres of land are devoted to testing

all the hardiest fruits of northern and eastern Europe ; and similar institutions exist

in almost every country on that continent.
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In Ireland a syHtom of agricultural education has been recently introtlucod into

the elementary Hchools, which is full of promise. The schools are associated with
.school farms and gardens, whore children are taught the principles of agriculture and
bortieulturo.

In a recent report it is stated that from 46,000 to 50,000 children are annually

examined as to their proficiency in agricultural studies, and that about half that

number have succeeded in gaining passes for their proliciency in this branch. The
Albert Agricultural Institute at Ulasnevin, besides carrying on other good work, is

training teachers for that purpose^ as all those now engaged in elementary schools in

Ireland are required to pass an examination in this subject bol'..re entering on their

duties. Were some such measure f^ this adopted in Canada, and the nteroht of childrea

of all classes awakened by presenting to their minds some of the more attractive

features in agricultural pursuits, there is every reason to believe that tho effect on agri-

cultural progress would be very marked in a single generation. The MutisLor Agri-

cultural and Dairy School is rendering eminent service to farmers in the county of

Cork.

A large number of agricultural experimental stations have been established in

different parts of Germany, some eighty in all, many similar stations are in active

operation in Austria, Ilungary, Italy and other countries of Europe, most of them

supported or subsidized by the respective Governments. The growing of timber on

d largo scale has engaged the attention of many of those countries, and is also being

tarried on in a very largo way both in Australia and in India,

Japan too is moving in this matter. Some years ago the Japanese established

agricultural testing farms near Tokyo, where trees, shrubs and fruits from foreign

countries were grown, and the most promising sorts propagate! and disseminated.

Kecontly the Japan Government has engaged the services of an eminent American

agriculturist for a term of years, at a liberal salary, for the purpose of establish-

ing, in the Japanese Empire, experimental agricultural stations on the American

plan.

CONCLUSION.

The work which it is desired should be undertaken may thus be summarised :

—

(a.) Conduct researches and vciify experiments designed to test the relative

value, for all purposes, of different breeds of slock, and their adaptability to the

varying climatic or other conditions which prevail in the several Provinces and in

tho North-West Territories

;

(6.) Examine into scientific and economic questionsjnvolved in the production

of butter and cheese
;

(c.) Test the merits, hardiness and adaptability of new or untried varieties of

wheat or other cereals, and of field ciops, grasses and forage plantt-, fruits, vegetables,
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plttits and trees, and disseminate among persons engaged in farming, gardening or

frnit growing, upon such oonditions an are presoribed by the Minister of Agrioultnre^

nmples of snob surplus prodaots as are considered to be specially ^/orthy of intro-

duction
;

(d.) Analyze fertilisers, whether natural or artificial, and conduct experiments

with snob fertilisers, in order to test their comparative value as applied to crops of

different kinds

;

(0.) Examine into the composition and digestibility of foods for domestic

animals

;

(/.) Ck>ndnot experiments in the planting of trees for timber and for shelter;

(g.) Bzamine into the diseases to which cultivated plants and trees are subject,

and also into the ravages of destructive insects, and ascertain and test the most

useful preventives and remedies to be used in each case

;

(A.) Investigate the diseases to which domestic animals are subject

;

(t'.) Ascertain the vitality and purity of agricultural seeds ; and

O'.) Conduct a'jy other experiments and researches t)earing upon the agrical-

tnral industry of Canada, which may be approved by the Minister of Agrionlture.

The whole respectfully subrjiiw^d.

Lmidon, Ont,

February 20th, 188S.

WM. SAUNDELa
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