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To the Honorable Jonx DRYDEN,

Mynister of Agriculture :

7 Deag Sir,—I have the honor to transmit herewith the Twentieth Annual Repor
20 . . . . ‘ .
‘,f.),' of the Ontaric. Agricultural Oollege and Experimental Farm.,
74, 298 In this Report the work of the year 1894 is briefly reviewed under the follov/ing
heads :

PART I. REePoRT o PRESIDENT,

PART II. Reror? or Prorrssor or GROLOGY AND NATURAL
PART 1III. Rerorr oF PRrOFESSOR oF CHEMISTRY.

PART IV. Rerort oF
PART V. Rerorr or HorTicurLTuRisT.
PART VI. Rerort oF AGRICULTURIST.

PART VII. Rerorr or Farw SUPERINTENDENT,
PART VIII. Rerorr or EXPERIMENTALIST.

HisTory.

PROFESSOR OF VETERINARY SCIENCE.

PART IX. Rerorr or Prorgssor oF DaIrying.

PART X. REPORT oF MANAGER OF PouLTRY DEPARTMENT.
PART XI. Report or PrYSICIAN,
ArPENDICES—]I. TO V. INOLUSIVE,

I have the honor to be, Sir,
Your obedient servant,

JAMES MILLS,
Presidend,




MINISTER OF AGRICULTURE

Hon

JOHN

DRYDEN,

l OKONTO.

Ontario Agricultural College and Experimental Farm, Guelph, Affiliated with
the University of Toronto, and under the Control of the
Minister of Agriculture.

MiLts, M.A., LL.D
J. Hoves Pantox, M A,
A. E
J. Huco REeep, V.S,

H. H. Deanx, BS A,
J. B. ReyxoLps, B.A.,
WiLrLiam RenNiE,

C. A. Zavitz, B.S.A.,
G. E. Day, B.S.A,,

H. L. Hurr, BS.A,,

F. C. Harrison, BS.A,,
L. G.
R. Harcourt, B.S.A.,
JAPTAIY WALTER CLARKE,
A. McCarLLum,

JAMES

SHUTTLEWORTH,

JARVIS,

0. C. James, M. A,
Joun 1. Hosson,

JouN McMiLrLan, M.P.,
EpwaArp JEFFS,

J. S. SmitH,

G. B. Boyce,

D. A. DowwriNe,

Wx., DoxavLpsox,

OFFICERS, 1894

ADVISORY BOARD

Chairman of Board,

Secretary of Board,

Professor of Geology and Natural History

President.
Professor of Chemistry

Professor of Veterinary Secience

Professor of Dairy Husbandry.
Assistant Resident Master.
Farm Superintendent.
Experimertalist.

Agriculturist

Horticulturist.

Bacteriologist and Librarian

Manager of Poultry Department

Instructor in Drill and Gymnastics

Bursar

Deputy Minister of Agriculture, Toronto.

Mosborough, County of Wellington.

Assistant Chemist,

Constance, County of Huron

Bond Head, County of Simcoe

Maple Lodge, Oounty of Middlesex.

Norham, Oounty of Northumberland.

Appleton, County of Carleton.
South Zorra, County of Oxford

Jounx 1. Hossox.

C. C. James.

JECTE—

#

;
,‘




ated with

President.
ol History.
‘hemistry.
y Seience.,
[usbandry.
nt Master.
intendent,
imen.talist.
riculturist,
ticulturist.
Librarisn.
partment.
Ohemist.
ymnastics.
Bursar,

Toronto.

/ellington.

of Huron.
of Simcoe.,
liddlesex.
mberland.

Carleton.

of Oxford

SECOND YEAR STUDENTS AND MEMBERS OF STAFF, JUNE, 1894.







HOIAJO ONIANTONT ‘1 ‘oN ASNOH—"INAWIMVJET XYITNO04

-

- . &

T A NS




m¥The year of

the history of tl
been perfect har:
ment has been
sections of this

nishing a liberal
is doing in sever

The most n
been the establis
ings, with office
necessary for the
according to the
desired in the w

. Jarvis, one of
front view of Hi
this report. % For

The attend:
the Fall Term, v
and four of our s
report, it will be
dairy course, 10:
the year 1894,

Each county
nomination is ms
were 80 nominate
fees. The counti

Brant, Bruce
Huron, Lambton,
Peel, Perth, Pete
Waterloo, Wellin,

2% AC.




PART 1.

REPORT OF THE PRESIDENT.

M"%.The year of 1894 has been in every respget a very pleasant and successful year in
the history of the Ontario Agricultural Oollege and Experimental Farm. There has
been perfect harmony among ' he officers of the [nstitution, and the work in every depart-
ment has been carried on with exceptional vigor. A careful perusal of the different
sections of this report will, I think, convince any one that our College is not only fur-
nishing a liberal and thoroughly practical education to the students within its halls, but
is doing in sever departments a work of inestimable value for the province at large.

A STEP IN ADVANCE,

The most noteworthy step in advance which we have taken during the year, has
been the establishment of a Poultry Department. We havec erected new poultry build-
ings, with office, pens, yards, hospital, boiler-room, sto'e-rooms, and everything else
necessary for the breeding and management of poultry, not on an expensive seule, but
according to the most approved methods. We think we have everything that can be
desired in the way of equipment, we have purchased first-class stock, and have Mr. L.

. Jarvis, one of the hest poultrymen in the Dominion, for our manager. A cut giving a
front view of House No. 1, Poultry Department, will be found at the beginning of
this report. ® For further particulars about this department, see Part X, of this volume.

STUDENTS IN ATTENDANCE.

The attendance of students during the year has been very satisfactory. In
the Fall Term, which closed on the 22nd nlt., every room in the College was occupied,
and four of our students had to find board ar 1 lodging outside. In Appendix I. to this
report, it will be seen that the number on the roll in the general course was 180 ; in the
dairy course, 103 ; and in the short course for teachers, 7—making a total of 290 in
the year 1894,

County STUDENTS,

Each county iu the province is allowed to send one student free of tuition, and the
nomination is made by the county council. Of those on the roll in 1894, forty-one
were 80 nominated, cad as a consequence, were exempted from the payment of tuition
fees. The counties represented were the following :

Brant, Bruce, Carleton, Dufferin, Dundas, Darham Essex, Glengarry, Grey, Halton,
Huron, Lambton, Lanark, Leeds, Lennox, Lincoln, M idlesex, Muskoka, Ontario, Oxford,
Peel, Perth, Peterboro’, Prescott, Prince Edward, Russell, Simcoe, Stormont, Victoria,
Waterloo, Wellington, Wentworth, and York.

2% AcC.




ONTARIO AGRICUITURAL COLLEGE.

Fres.

Ontario students not nominated by county councils pay a tuition fee of $20 a year,
and non-residents (from other provinces, Great Britian, and elsewhere) pay a fee of $100
the first year and $50 the second year. If a non-resident student has had a year’s experi-

ence in practical work on a farm, his tuition fee for the first year is $50.

AxaLysis oF OoLLkce Rorn (See Appendix I.)

1. General Course,

(1) From Ontario.

Counties, etc. Students. Counties, ete. Students.
Addington 2 Muskoka :

Brant 2° Northumberland ...........

Bruce ..... Outario

Carleton Oxford

Dufferin .... Parry Sound

Dundas Peel B RS N N
Durham UER o0 000 cons sees st vededn s
Elgin Peterborough

Essex .... Prescott

Frontenac Prince Edward

(ilengarry Russell

Grenville Simcoe
Grey Stormont

Halton ... Victoria
Hastings Waterloo
Huron Wellington
Lambton { Wentworth
York
Toronto

Lincoln

Middlesex

(2) From other Provinces of the Dominion.
Provinces, ete. Students. | Provinces, etc. Students.
British Columbia Quebec
Nova Scotia g

North-We t Territories
Prince Edward Island

(3) From other countries.

Students. Countries. Students.

Scotland
United States

Countries.
Bermuda ..

Total—180.

Counties, ete.
Addington ..

Bruce ......
Dufferin ....
Dundas X
Durham .. ..
Elgin
Frontenac
Grenville. ...
Grey
Haldimand . .
Haliburton . .
Halton "
Hastings . . . .
Huron......
Lanark

Leeds ..
Lennox
Middlesex
Norfolk

From an ¢
came from all
Course ; and t]
Simcoe sent 9 ;
a smaller num}
had a represent
from Dundas, ]

Seventy-ni
from the Provi
farmers’ sons.

Presbyterians .
Methodists
Episcopalians .
Baptists
Congregationali

Methodists . . .
Presbyterians .
Episcopalians .
Baptists
Friends



) & year,
 of $100

8 experi-

Students.

2
1
b
5
3
3
6
2
3
2
b
9
1
1
3
1

—
oo

143

Students.

3
12

Students.

AND EXPERIMENTAL FARM.

2. Dairy Course.

Counties, ete.

Addington ...

Students,

Bruce .......

Frontenac
Grenville............ ..
Grey

Halton

Hastings
Huron............
Lanark —
Leeds ..
Lennox
Middlesex
Norfolk

?
|
|

Counties, ete.

Ontario
Oxford

Peterborough . . . ..

Prince Edward
Renfrew
Russell
Simcoe ..
Stormont
Victoria
Wellington ...
Wentworth
*York

Cape Colony
New Brunswick
Nova Scotia .
Newfoundland

Total—103.

From an examination of this analysis, it will be seen th
came from all parts of the province. Forty counties
Course ; and thirty-four in the Dairy Course,
Simcoe sent 9 ; Bruce, 6 ; Dundas, 6 ; Glengarry, 6 ; Middlesex, 6 ;
a smaller number, In the Dairy Course, the lar

had & representation of 14, There were
from Dundas, Perth, and Wentworth,

Seventy-nine and four-ninths per cent. of the students i

from the Province of Ontario, and over
farmers’ sons. Of the 103 in the Dairy C

For the General Qo

Rericious DENOMINATIONS,

l. Students in General Course.

Presbyterians
Methodists
Episcopalians
Baptists

Methodists
Presbyterians
Episcopalians
Baptists
Friends

Roman Qatholics
Friends

Students.

at students in both courses
were represented in the (General
urse, the county of
and other counties,
gest number was from Wellington, which
9 from Oxford, 6 from Middlesex, and 5 each

n the general course came
seventy per cent. of the total number were
ourse, all but four were from Ontario,




ONTARIO AGRICULTURAL COLLEGE.

AGE OF STUDENTS IN (GENERAL Course.

W ssissvassiess ++ev.. 16 years of age, B0sc-cev00s00scncssene 24 years of age,
| [ SPPEAPIPTN | | - Besenssssssasseseocsecd "
s i i 6 seniin R | - €. covetncncrcnconenns 26 -
R I - “ S ——————— 27 "
B icososssscencesonns 20 i | lecesiececineneinns .98 "
. T | | - B 000016 070010760 5500 6608 29 -
BB i isain s sanenn oo 38 - Raie s0/enas vesosssaee I -
W cince ois 9 5o 5ie s : 23 - [T 32 -

Average age—20 years.
CHANGES IN StAFF,

There have been two changes in our staff during the past year.,

Dr. W. O. Stewart, of Guelph, was appointed college physician in the month of
August, to fill the vacancy caused by the death of the late Dr. McGuire. Dr. Stewart is
& young man, well and fav r)mhly known in the county of Wellington. He stands well
with the profession in Guelph and is doing the college work quite satisfactorily,

The only other change in 1894 was the appointment of L. G. Jarvis, of London,
October 1st, as manager of our new Poultry Department. Mr, Jarvis has had ample
experience in the breeding and feeding of fowl, and he is everywhere acknowledged to be
one of the two best poultry judges in the Dominion of Canada. He comes to us strongly
recommended, not only by the Ontario Poultry Association, but by the principal poultry-
men in all parts of Ontario; and I have no doubt that his work at the college wili be
a source of strength to the institution and a benefit to the province at large

Li1BRARY,

A considerable portion of the sum voted annually under this heading, is spent in
purchasing papers and journals of various kinds for the use of students in the reading
room. We take the principal Toronto and the Guelph dailies, and papers on general
agriculture, live stock, dairying, horticulture, apiculture, poultry, entomology, and those
branches of science which have a somewhat direct bearing on the work done in the college
class-rooms. The remainder of the money is spent in purchasing books for our library,
which no'v contains over 6,000 volumes that treat more or less directly of the different
subjects embraced in our course of study and apprenticeship.

During the past year, F. 0. Harrison, B.S.A., under the direction of Professor
Panton, has had charge of the library and has continued his work of classification and

indexing. As this work progresses, the library becomes more and more useful to both
students and instructors.

(GEOLOGY AND NaTuraL Hisrtory.

Our equipment for the study of geology is ample, and our collection of rock speci-
mens, fossils, and minerals has been so nicely and systematically arranged by Professor
Panton that the study of the subject has beccme simple and interesting to an unusual
degree. We have sixteen cases representing the geological formations from the lowest to
the highest—from the Laurentian to the modern surface deposits—arranged side by side
along one wall of the college museum, and in each case are found typical samples of the
rock and fossils of the formation which the case represents. The samples in each case
are labelled, and a note is pasted to the lid giving information as to the non-occurrence
of the formation or the place of its ocenrrence in Canada. Besides these cases, arranged
to show the formations as they occur, we have forty-two other cases of valuable minerals,
which the students are required to examine and classify, indicating the formation or

formations in which each specimen is found, “nd paying special attention to the economic
minerals in the collection.
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The number of weeds and insects sent to the college for identification is increasing
rom year to year. A considerable part of Professor Panton’s time is spent in reporting
on animal and vegetable pests, and in furmshing written information as to the remedy or
remedies which should be applied in each case,

Mr. Harrison, under the direction of P
our orchard last spring i

» first and

Such has been

vear students spend

departments and practical work in

f a master. In consequence of this

change, our second year men are enabled to devote some time to the analysis of flowers,
the first steps in microscopy, and the study of rust, smut, etc.; and by the practice in

laboratory methods thus gained, they are prepared for more advanced and thorough work
when they become third year students.

For full information regarding the work of this department, see Professor Panton’s
report in Part IL of this volune,

Onemicar. Work ror THE DAIlry,

Much of the work done in the chemical laboratory during the past year has been of
au eminently practical character. In addition to his lecturing and a considerable amount
of other work, Professor Shuttle 8 assistant, Robt, Harcourt,

BS.A., has carried on an elabo in the analysis of milk and
cheese for the dairy department ;

(1) To determine the ratiy of casein to fat in poor, wedium, and rich milk.
(t

medium, and rich milk is always in exact proportion to the amount of fat contained in the
milk.

(3) To find & just

and satisfactory rule or method for paying the patrons of cheese
factories for their milk.

Prof. Shuttleworth’s investigations along these lines are of great value. They will
be of much interest to all classes of dairymen, and I commend his report, in Part I'11. of
this volume, to farmers and cheese-makers throughout Ontario,

Tuberculosis, ete.

Yy surgeon, has reported

Our most serious losses

y herd. Dr. Reed’s report contains a full account
results in each case. From his statement of the
riem examinations, I am of

(1) That the tuberculin test is reliable but very rigid, frequently giving as high a

reaction where the traces of the disease are almost, if not entirely,
they are clearly manifest and widely diffused,

(2) That the indiscriminate application of the test would result in the slaughter of
animals which might perform their legitimate functions and die or be sent to the block
without injury or risk to the health of either man or beast,

microscopic us where
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It is, however, proper that I should report one fact which was to me more alarming
than anything else in cqnnection with our tests, viz.,, that J.J. Mackenzie, B.A., bacteri-
ologist, Toronto, found the bacillus tuberculosis in milk from one of our condemned cows
—a cow which showed no signs of disease while she was alive. In fact this cow, a young
Holstein, appeared to be perfectly healthy, and when she was slaughtered her udder was
found to be free from disease, but tubercles were well and clearly developed in her lungs
and liver.

In view of all the facts, I think the time has come when some legislative action should
be taken to protect the community agains® meat and milk which contain the germs of
this fatal disease.

BacrerioLogy IN ReraTioNn 10 MILK,

The importance of studying the bacteriology of milk is bezoming more clearly mani-
fest every day ; and as a first step in the direction of protecting the people of Ontario
against the danger from bovine tuberculosis, the Hon. John Dryden, Minister of Agricul-
ture for the province, has instructed me to arrange at once to give the students in our
dairy school a course of lectures on bacteriology in relation to milk and practical instruc
tion in Pasteurization, that is, in destroying by heat all the disease germs that may be in
the milk. The diffculty is to destroy the germs without injuring the flavor of the milk,
and to do so with cheap apparatus and but little trouble.

It would certainly be a great boon for a person to be furnished with an inexpensive
and convenient means of removing all doubt about the healthfulness of the milk and
cream which his children use from day to day. It is our intention to provide at once for
our dairy school the best appliances that can be obtained for this purpose, and to that end
we have sent one of our graduates, who has made a special study of bacteriology, to
Chicago University, Illinois University, Yale, Harvard, the Wesleyan University (Mid-
dletown, Conn.), and one or two other institutions and places, to learn the latest methods
of investigation in lacteal bacteriology and obtain the cheapest and best apparatus for the
Pasteurization of milk., On his return, he will give a short course of lectures and detailed
practical instruction to the students in our dairy school.

HORTICULTURAL DEPARTMENT,

This department has been moving forward during the past year. H. L. Hutt, B.S.A,,
our horticulturist, has given the students of the second year a full and thoroughly prac-
tical course of lectures on horticulture, and both first and second year men a considerable
amount of practical instruction in grafting, pruning, hybridization, the potting of plants,

‘ete. Wm. Squirrel, the head gardener of the department, under Mr. Huct, rendered
excellent service throughout the year in looking after the large amount of work which
was done on the walks and in the garden, orchards, lawn, arboretum, and forest tree
clumps. Our florist and assistant gardener, Arthur James, also did good work in the
management of the college greenhouses (six in number), so as to show students and others
the best methods of growing hot-house vegetables and taking care of plants in such a way
as to keep them clean and healthy and have a regular succession of bloom throughout
the year.

An important part of Mr. Hutt's work has been in connection with the new fruit
experiment stations which were established by the Department of Agriculture in different

parts of the province last year. In conjunction with L. Woolverton, M. A., Secretary of
the Ontario Fruit Growers’' Association, Mr. Hutt has visited the stations already estab-
lished and has spent some time in examining localities that have been mentioned as places
suitable for new stations. This work will be continued from year to year, and we hope
soon to have some valuable information to publish under this head.

For a full account of the year'’s work in this department, see Mr. Hutt's report in
Part V. of this volume,
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FarM ANp Live Stock.

G. E. Dary, BS.A,, our agriculturist, has given entire satisfaction in his lectures on
agriculture and live stock to the students of all the years. He has also given special
instruction in arithmetic, English grammar, composition, and spelling, two hours every
alternate afternoon, to some students whose early education has been neglected. He has
kept the pedigrees of our cattle, sheep, and swine ; has issued certificates for all stock sold,
and has attended to a somewhat voluminous correspondence connected with his depart-
ment. Mr. Day has been anxious for some time to commence a series of experiments on
the feeding of cattle, sheep, and hogs ; but hitherto we have not been able to arrange our
stables, sheds, and pens in such a way as to do the work satisfactorily. We hope, how-
ever, to have things in shape to commence work on this line at an early date,

Mr. Wu. ReNNIE, our Farm Superintendent, has devoted his undivided and unre-
mitting attention throughout the year to the men and students at work on the farm and
amongst the live stock. Mr. Rennie has been at his post late and early. hot and cold, wet and
dry. It would be impossible for any man to give closer personal atteation to his own farm
than Mr. Rennie has given to the work of the Oollege farm during ths past year; and the re-
sults are that our men and students have done more and better work than at any time in the
past fifteen years, the farm is cleaner and in much better condition than ever before, and
our stock has been brought through the year in good condition with a mere trifle for the

purchase of grain, bran, etc., compared with the expenditure under this head in the years
gone by.

Amongst the items referred to in Mr. Rennie’s report, Part VII. of this volume, are

fencing and draining. With very little extra outlay for labor, beyond that of the
students and our ordinary farm help, a large amount of much needed fencing and under-
draining was done during the year—work that has greatly improved the appearance of
the farm and has added not a little to jts value. I might also speak of grading and
gravelling done on the road northwest of the college farm ; but a reference to Mr.
Rennie’s report will better serve the purpose.

EXPERIMENTAL Prors, Ero,

The development of experimental work on the college
may be understood from the followin
year to year :

farm during the last fow years
g statement as to the number of plots used from

56 plots were used in experimental work,
“ 1889.. 464 - "

“1890............. 625 «
1008............ 1,048
1,523
1,612
. 1,705
In the last four years, this department has distributed over
choice grain throughout the province,

Our experimental grounds have been somewhat enlarged during the past year, and
the work in the department has been carried on with greater vigor and success than
usual ; 337 varieties of grain have been tested, 22

» 226 of roots, 178 of potatoes, and 110 of
fodder corn ; and over 700 plots have been Jevoted to experiments in the selection

of seed, dates of seeding, application of fertilizers, growing mixtures of grain, and
harvesting of crops at different stages of maturity ; also in different methods of cultivat-
ng fodder corn, roots, and Potatoes, and in preparing potatoes for planting, ete.

During the year, 131 varieties of grain which had been grown on our plots for five
years in succession were dropped out of the tests, and a fow promising new varieties were
imported. Some of those dropped, were fairly good varieties; but they were »ot amongst
the best. Hence their removal from the list.

Much attention in this department has been given of late to the selection of seed,
with a view to improve the quality of the best varieties which we now have.

“
)

“

23,000 packages of
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I commend the report of Mr. Zavitz, our experimentalist, in Part VIIL. of this volume,
as one of the most valuable reports ever issued by our exparimental department.

Co-OPERATIVR EXPERIMENTS,

In addition to his work on the college farm, our experimentalist carries on a large
number of co-operative experiments throughout the province, for the purpose of testing
our best varieties of grain, roots, potatoes, Indian corn, etc., under arious conditions of
soil and climate, and to ascertain the results produced by certain fertilizers in different
localities : 1,340 such co-operative experiments were made in 1894, and 7,721 plots were
used for the purpose. The following tabulated statement indicates in a general way the
character of the work done under this head :

| Number of plots used
| for these tests by farmers

over Ontario.
Names of experiments,

experiments.

Numbers of

experiments
Number of plots
required for each.

|
’]89]. 1892. | 1898.
\
|
‘ \
Testing nitrate of soda, superphosphate, muriate| ‘ |
of potash, mixture, and no manure, with oats
Testing nitrate of soda, superphosphate and nit  Fertilizers.
rate of soda mixed, and no fertilizer, with rape|

Ascertaining the relative value of four varieties of |
millet |

Growing lucerne as a crop for fodder
Testing six promising varieties of corn ....
|
Testing five promising varieties of turnips . l
Testing five promising varieties of mangels. 3 X 1,280 l
‘lesting five promising varieties of carrots

Testing five promising varieties of spring wheat.

Testing five promising varieties of barley....
Macti ~
| lesting six promising varieties of oats oo | ¥ Grain crops,

Testing four promising varieties of peas

| Testing five promising varieties of fall wheat....

Testing six promising varieties of potatoes Potato crops. l £ csels wsash BN

‘ 2,642 \ 5,688 | 7,181 | 7,721
|

For the results of this work in 1891, see the report of the Experimental Union in Appendix VII. of
this volume.

ExpERIMENTAL DAIRY.

The work in this department deserves speciai notice. Mr. T. C. Rogers, our dairy-
man, under Prof. Dean, made a number of useful experiments during the year in milk-
testing, the setting of milk, the effects of different kinds of food on the percentage of fat,
etc., all bearing directly on questions which arise with practical dairymen from time to
time ; and specially important work was done in the cheese department by Prof. Dean
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and Mr. A. T. Bell, of Tavistock. Very valuable experiments were made systematically
throughout the cheess-making season, to determine whether the cheese made from poor,
medium, and rich milk varies exactly in quantity and in quality according to the percentage
of fat in the milk—in other words, to determine whether the amount of fat in milk is the
exact measure of its cheese-producing power. For a full statement of the results of these
experiments, see Prof. Dean’s report in Part 1X. of this volume.

DaAiry ScrooL.

The second session of our Dairy School opened on the 15th January last and
continued till the 15th March for special dairy students, and half a month longer for
students in the regular college course. There were 103 special dairy students in atten-
dance, and the work of instruction in milk-testing, butter-making, cheese-making, and the
running of cream separators, was in every way satisfactory. A fair proportion of those
in attendance succeeded in passing the prescribed examinations on the subjects in the
course, and received non-professional certificates. After a year’s successful and approved
management of a factory, these non professionals will receive professional certificates.

Dairy CIRCULAR.

The following circular was issued early in November for the session to commence on
the 14th January, 1895 ;

The Dairy School in connection with the Ontario Agricultural College, Guelph, will re-open
January l4th, 1895, and remain in session to the 15th March—for a period of two months,
Our buildings and equipment are now complete, und we are at length in a position to offer
students a very broad and thorough course of theoretical and prac‘ical instruction in dairying.
In addition to the ordinary appliances, we have in our stables, close to the school, a herd of
thirty cows of different breeds for observation and instruction in the methods of feeding and
caring for dairy stock ; and a cream separator run by tread power in a room attached to the
dairy barn.

The course of practical instruction consists of two branches of the dairy business, viz.,
factory dairying and home dairying.

Facrory Coursk.

In this department, under competent instructors, students will make cheese and butter on
a large scale, learn how to run cream separators, and be given full and repeated instruction in
the use of the Babcock tester and the lactometer, together with directions as to the simplest
and fairest way of paying patrons for their milk in factories where the Babcock tester is used.

There are five large cream separators in this department—the Danish Weston, the Alex-
andra, the Alpha de Laval, the United States, and the Sharples’ Imperial Russian. Full and
repeated instruction with practice in the running and general management of these machines
will be given daily throughout the session. In the milk-testing room, there are seven or eight
of the best makes of the Babcock tester, of different capacities, some run by hand and others by
steam, all for the use of the students in attendance from year o year ; and in the butter-room,
there is constant practice throughout the session in churning, and in the working, printing, and
packing of butter according to the most approved metoods,

Discussions on practical dairy topics, especially the difficulties which arise in making cheese
and butter, are carried on in the cheese-room for an hour every afternoon. These discussions
have been of much value to students, and they will be continued in the future as in the past,
From time to time during the session, this hour is devoted to the judging of cheese and butter
by experts brought to the school for that purpose. The scoring of these judges is compared
with that of the students and reasons given for the conclusions reached in each case. In this

way students get a clear conception of the difference between poor, medium, and first-class
goods.

Cheese and butter factories should encourage their makers to devote a couple of months in
the winter to this course. It is not intended to take the place of practical experience in a
factory, but to supplement it. It is of much practical value to those who take it and will
undoubtedly result in material advantage to the factories in which they are employed.
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Home Dairy Courss

This course is intended especially for farmers’ sons and daughters who wish to learn some-
thing about running cream separators, using the Babcock tester, and making butter en the
farm. The department is furnished with hand separators, butter-workers, printers, ete ; and
full instruction is given by our own butter-maker, Mr. T. C Rogers, in every detail regarding
home dairy appliances, the handling of wilk and cream, and the making of butter. Special
istruction in cheese-making is also given when required

Home dairy students are admitted to all lectures and discussions, including practical drill
by the Professor of Dairying, on the points and peculiarites of dairy cows, in a live stock class-
room lllu\h]w‘ for the purpose

We can accommodate 16 to 20 in this course. and we hope to see the full number in atten-
dance throughout the session. Applicants may enter on or after the 15th January and remain
as long as they wish—two weeks, the entire session of two months, or longer. Those who decide
to take the course, should write at once, stating when they desire to enter and how long they
can remain

NSTRUCTORS
INSTH R &

1. Cheese-making Jell, Tavistock, Ont Assistant, R. W. Stratton, Straffordville,

Ont,

2. Milk-testing. T. B. Millar, London, Ont., Instructor and Inspector for Western Dairy-
men's Association

). Cream Separators Mark Sprague, Ameliasburg, Ont., Instructor for Creameries
Association

} Butter making. J.B .\lmr. \\n“ln;.nl\_ OUnt., Assistant in “u!lrl'l)('p:\]‘llnvhl, F. J.
Sleightholm, B.S.A., Instructor with Travelling Dairy for 1894

. Home /'u//;/ T.C Rogers.

LECTURES

A course of fifty lectures will be given as follows

Professor of Dairying. Thirty lectures on milk, butter, and cheese ; milk-testing, butter-
making, and cheese making ; the marketing of dairy products ; selection, breeding, and feeding
of dairy stock, ete., etc

Lecturer on Agriculture, Three lectures on general Agriculture in relation to dairying.
Professor of Veterinary Science. Three lectures on the diseases and treatment of dairy stock
Professor of Biology. Four lectures ; two on geology and two on botany.

Professor of Chemistry. Four lectures on the nomenclature and general principles of
chemistry and its relation to dairying.

Mathematical Master. Six lectures on mathematics and bookkeeping, explaining fully the

24

decimal system.

Lectures will commence at 8.30 a.m. and continue for one hour, after which practical work
will commence.

CERTIFICATES.

Certificates of standing will be given to those who pass all prescribed written and practical
examinations—some during the course and a more difficult one at the close. The standard for
passing is 40 per cent.; for second-class honors, 60 per cent.; and for first-class honors, 76 per
cent. To obtain this certificate students must attend at least seven weeks during the course and
take regular work in all the branches of the factory course.

To any one who holds a general certificate of standing, a special dairy certificate of profici-
ency in butter-making, cheese-making, or both, will be granted when he has proved his ability
to manage a creamery or cheese factory

(1) By at least two years’ experience as manager, one of which must be subsequent to his
college course ;

(2) By sending monthly factory reports during at least one season to our Professor of
Dairying ;

(3) By passing a satisfactory inspection as to cleanliness, tidiness, and quality of goods made
by him during the season.

T uition.
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Terms or Avwmission, Cosr, Erc.
No Entrance Examination I\’u/uu/’m/,

Tuition. Free to residents of the Province of Ontario ; to non-residents, $5 for the course.

Incidentals. A payment of 6 in advance for incidental expenses will be required of all

students in the regular course. Also a deposit of $2 to cover possible breakage. This sum of
2, if not required for breakage, will be refunded when the student leaves.

Board and Lodging can be obtained in Guelph (a mile and a-half from the College) at 83 to
$3.50 a week, and at 83 for a limited number close to the College grounds,

Working Clothes. Every student must provide two special suits of clothes to be worn in the
dairy—white and blue gingham dress, with white cap and white apron, for ladies ; and white
linen or cotton suit, with white cap and white apron, for men. These special suits must be kept
clean throughout the session

-
Home Dairy Course A charge of $2 for incidental expenses, and a deposit of $1 to cover

breakage. The latter, if not required, will be refunded when the student leaves One suit of
working clothes will be sufficient for this course. Board and 1« dging the same as for the regular
course

ProHIBITIONS,

Card-playing, smoking, tobacco chewing, spitting, and noisy or boisterous conduct in any of
the dairy buildings are strictly prohibited

Lavies INvITED,

We have made special provision for ladies who wish to take either the factory or the home
dairy course. Separate apartments have been fitted up and furnished for their comfort and con-
venience. Six ladies were in attendance last session ; and we hope to have a larger number in

1895.
Applications for admission shonld be addressed to the President of the College,

Candidate whose applications are accepted will be expected here on the Nrst day of the
course ; and all students will be required to attend the lectures and practical work regularly and
punctually while they remain at the school.

TRAVELLING DAIRY.

Our Travelling Mairy was at work from the 1st May to the 17th December. It
was in charge of F. J. Sleightholm, BS.A,, and J. Hume, the former of whom had
charge as instructor and the latter as butter-maker. The territory covered during the
season embraces the counties of Halton, York, North Wentworth, Brant, Kent, Essex,
Elgin,and Norfolk. Asa rule, the meetings were well attended and closeattention was given
both to Mr. Sleightholm’s lectures and to the practical work done by Mr. Hume. The unani-
mous verdict is that the Travelling Dairy is doing & work of much value to the farmers of
Ontario. Wherever it has gone, great interest in dairying has been created and the quality
of home made butter has been very much improved. In several instances, cheese factories

have been started in consequence of the work done and interest created by the Travelling
Dairy.

Crass Room WoRk.

Our class-room work went on as usual during the past year. Seven candidates
wrote for the degree of B.S A., in the University of Toronto, and passed creditably in
all the subjects. A fair proportion of the first and second year students gained a re-
spectable standing in our College Examinations, but the number of failures is so large
that it deserves more than a passing notice. (See class-lists in Appendix 1V, to this
report.)
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ARITHMETIC, ENGLISH GRAMMAR, AND CoMPOSITION.

The greatest trouble which we have with our students arises from their lack of pre-
paration in the fundamental branches of a Public School education. Even those who
bring certificates of having passed the entrance examination for admission to the High
Schools, are often found grossly ignorant of Arithmetic, English Grammar, and Compo-
sition. They have been taught grammar to no purpose. They do not understand the
first principles of the subject, and they cannot spell the ordinary words which they have
been using since they began to speak. This fundamental deficiency tells against them in
every subject, and the result is a discouragingly large number of failures at the end of
each term, varying from 30 to 55 per cent. of the total number of candidates.

No doubt a more rigid matriculation examination would remove the difficulty, but
experience has taught us that the application of this remedy would exclude from the College
a large proportion of our best students ; 8o, at present, the only suitable and effective
remedy which we can think of is a Preparatory Department for the instruction of those
who have not had the training necessary to fit them for the regular College work.

EXAMINERS.

The third year examinations were conducted by the University of Toronto, and
those of the first and second years by the Professors of the College with the assistance of
the following outside examiners :

Prof. W. J. Alexander, University College 2nd year Literature,
J. M. McEvoy, B.A. LL. B,, London, Ont Political Economy.
J. J. Ferguson, B.S.A., Smith’s Falls ... ... *+svee ... 18t year Chemistry,

F. C. Harrison, BS.A,, Guelph .................... st year Hygiene.
1st year Literature,
Ist year Botany.
2nd year Literature.
«+2nd year Chemistry.

BACHELORS OF THE SCIENCE OF AGRICULTURE.

The Examinations for the degree of B. 8. A. were held in the month of May, and
the candidates received their degrees at the commencement exercises of the University of
Toronto, in June. The list of candidates is as follows :

Brown, W. J.................. +ssseee. Dunboyne, Elgin County, Ont.
Ferguson,J.J. ......................Smith’s Falls, Leeds, Ont.
Grabats, W. B, ....oocoiivcecnneeonse Belleville, Hastings, Ont.
Kennedy, P.B. ...................... Sarnia, Lambton, Ont.
McOQallum, W Guelph, Wellington, Ont.
Sleightholm, F. J. .................... Humber, Peel, Ont.

Spencer, J. B......... Brooklin, Ontario County, Ont.

RECIPIENTS OF ASSOCIATE DIPLOMAS.

Twenty-five having completed our regular course of two years, were examined for
associate diplomas. Of these, twenty-one passed in all the subjects, and four were starred
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King, A,
l,nilt-y. F
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as indicated in the list. The diplomas were presented by the Hon. Ja

Galt, at our closing exercises on the 30th June ; and the names

follows, excepting the four that have stars opposite their names :
Buchanan, John. . ...
Carrick, C. S
Christian, A. H .. ..
Cook, J. H

mes Young, of
of the recipients are as

Hensall, Huron, Ont.

............... Kincardine, Bruce, Ont,
Danforth, York, Ont,

.. Gordonville, Wellin ‘-« Ont,
Eglinton, York, Ont,
Adolphustown, Lennox, Ont,
.Galt, Waterloo, Ont,.
Rockton, Wentworth, Ont.
Beamsville, Lincoln, Ont,
Apple Hill, Glengarry, Ont,

.. Cookstown, Simcoe, Ont,.

. .Johnston’s Crossing, Oolchester, N.8.
TI'oronto, York, Ont,

..Sarnia, Lambton, Ont,

. Ancaster, Wentworth, Ont,

. Kingston, Frontenac, Ont,

Duffett, G. P,,.... .
Elliott,\Vm,.4......‘.......
Henderson, R. H.

Kidd, D. F...... .
King, A. A..... .. .

Lailey, F.T. ... .. ..
Laird, - L P
Reinke, C. E, .. ..
Robertson, G, A

Rowe, G. F..... .. . .. . London, England,

*Shorey, 8. C..... . .. .. . +++vvv.v. .. Harrowsmith, Addington, Ont,
Swpson, A.E. ... . +++.... Hamilton, P.E.I.

¥Smyth, F. L Tormore, York, Ont,

Holt, York, Ont,

Donegal, Perth, Ont,
Wheatley, John Blackwell, Lambton, Ont.
Widdifield, J. W stessenss e e oo Siloam, Ontario, Ont,

Wilson, E. E. . Brampton, Peel, Ont,

“Vipond, J. M.

First-OLass MEx.

The work in the College ir divided into five departments, and all candi
an aggregate of 75 per cent. of the marks allotted to the subjects in any department, are
ranked as first-class men in that department. We would like to have a larger number of
such men, but we are determined that none shall be so ranked unless they really deserve
it. The following list contains the names of those who gained a first-class rank in the
different departments at the examinations in 1894, arranged alphabetically :

dates who get

First Year,

. Clark, J. F., Bay View, P.E. L, in five departments : /sgriculture, N
Veterinary Science, English Literature, and Mathematics.

2. Carlyle, 8. @., Chesterville, Dundas Co., Ont.
Veterinary Science,

3. Campbell, W. @, Brantford, Brant, Ont., in two departments :
Mathematics,

atural Science,
» in twou departments : Agriculture and

Agriculture and

. Lang, L. W., 8t. Marys, Perth, Ont., in five departments : Agriculture, Natural
Science, Veterinary Science, English Literature, and Mathematics,

. Lewis, @, Ballymote, Middlesex, Ont., in one department, viz., Agriculture,

- Paterson, T'. F, Lucknow, Bruce, Ont., in four departments: A
Science, Veterinary Science, and Mathematics,

1 Summerby, W, L., Russell, Ont., in four departments : Agriculture, Natural Science,
English Literature, and Mathematics.

griculture, Natural

e R - P R e 3 -t e ISR St
*To take supplemental examinations: Shorey in Agricultural Chemistry ; Smyth, English Gram-
mar ; Traviss, English Literature ; Vipond, English Literature.
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Second  Year. 3 people, was fi
Galv, presente
1. Buchanan, John, ITensall, Hurorn, Ont., in one department, viz.,, Mathematics. ing country a
2. Kennedy, W. A., Apple Hill, Glengarry, Ont., in two departments : Agriculture and

Mathematics.

PR DN

3. King, A. A., Colchester, Nova Scotia, in one subject, viz., Agriculture.
Amongst
Cox, Esq., Pre
of the proceed;
time to come |
6. Wheatley, John, Blackwell, Lambton, Ont., in four departments : Agriculture, Natural B8  might determi
Science, Veterinary Science, and Mathematics. ment to the st

4. Kidd, D. F., Cookstown, Simcoe, Ont., in one department, viz., Veterinary Science.

5. Robertson, G. 4., Kingston, Frontenac, Ont., in three departments. Agriculture,
Natural Science, and Mathematics

L

7. Widdifield, J. W., Siloam, Ontario County, Ont., in one department, viz, Agricalture. , The Geor,
® (Oanadian Ban!
Medallists, 2 $20 each, to b
departments of
Medals are given to the three students who rank highest in general proficiency in 1 (1) That 1
the theory and practice of the second year. Tho following were the successful com- ; embraced in th
petitors in 1894 : B scholarship is

Gold Medallist—John Wheatley, Blackwell, Lambton, Ont. : (2) That
First Silver Medallist—G. A. Robertson, Kingston, Frontenac, Ont. : two years from
Second Silver Medallist—W. A. Kennedy, Apple Hill, Glengarry, Ont. paid at the end

year.

First Year Frize Men. i No studen
arships are wor
Agriculture and Dairying—1lst, J. F. Clark, Bay View, P EI.; 2nd, T. F. Paterson, S8 awarded or paic
Lucknow, Bruce, Ont. 1 each case to the

vided he compli

Natural Science—I1st, J. F. Clark 3 2nd, W. L. Summerby, Russell, Russell, Ont.
paragraph.

Veterinary Science—I1st L. W. Lang, St. Marys, Perth, Ont., and T. F, Paterson ;
2nd, J. F. Clark.
English Literature and Composition—1st, J. F. Clark ; 2nd, W. L. Summerby.

Nore.—To
of the aggregate

Mathematics and Boolkeeping—1st, J. F. Clark ; 2nd, T. F. Paterson.
General Proficiency—I1st, J. F. Clark ; 2nd, T. F. Paterson; 3rd, W. L. Summerby 3
and L. W, Lang. ! A prize of |

S‘”’)PI‘(‘([[ I)ri,:l’ /'I/ ll‘w' l\’v‘»";/’"(], nﬂ"ur('(l "y \V F- (,”Rrk(‘ ‘}C R.i\'(‘, (;u’.lph) ()nt‘ Lory ;“'i‘d"lSH‘ -
5 ! was “The Beaut

. . of them reached
Second Year Prize Men, N in ]SQ}I_ s
Agriculture, Live Stock, and Dairying—I1st, A. A. King ; 2nd, John Wheatley.
Natural Science—1st, Jobn Wheatley ; 2nd, G. A. Robertson. e
y o 5 > s < r or the 3
Veterinary Science—I1st, D. F. Kidd ; 2nd, John Wheatley. h.‘jtun:srw;;hs;::
English Literature and Political Ezonomy—1st, F. T. Lailey ; 2nd, John Wheatley. 3 teachers; but the
f Mathematics—1st. G. A. Robertson ; 2nd, W. A. Kennedy. » l)«‘parunen.t of E
! @Qeneral Proficiency—1st, John Wheatley ; 2nd, G. A. Robertsen ; 3rd, W. A, Ken- school studies.
‘ nedy ; 4th, J. W. Widdifield ; 5th, A. A. King. Seven teach

B . ; P - Iture, live stoc!

ial Pris Pat Stock Show—1st, A. E. ; 2nd, A. H. Christian. SUIREG, EVe se
Special Prize for Essay on Fat Stock Show—1s Simpson ; 2nd, I ristian tures and practic
to the much larg

CrosiNG EXERCISES, - 5
lodgmq, and tuiti

This work m

Our closing exercises took place on the 29th June. The day was fine, and the .
orce,

attendance of visitors was exceptionally large. Our new hall, which holds about 900




8.

ture and
cience.

iculture,
Natural

ricalture.

ciency in
ful com-

Paterson,

1t

aterson

ummerby

atley.

A. Ken-

hristian,

, and the
vbout 900

ya ol

e

force.

AND EXPERIMENTAL FARM. xxiii.

people, was filled and everything passed off very pleasantly. The Hon. James Young, of
Galv, presented the diplomas, and a number of gentlemen from Guelph and the surround-
ing country assisted in the presentation of medals, prizes, and honor certificates.

Tue Georee A, Cox SCHOLARSHIPS,

Amongst the distinguished visitors present at the closing exercises, were George A,
Cox, Esq., President of the Canadian Bank of Commerce, and Mrs. Cox ; and in the course
of the proceedings, Mr. Oox gave us a very pleasant surprise by announcing that for some
time to come he would give the College $100 a year to be awarded in scholarships as we
might determine ; and the result was that we were able to make the following announce-
ment to the students who entered in October and are now in attendance :

The George A. Cox Scholarships, §100. George A. Cox, Esq., President of the
Oanadian Bank of Commerce, has very kindly and generously offered five scholarships of

$20 each, to be paid in money to the students who shall rank highest in each of the five
departments of instruction in the year, provided—

(1) That the candidate take not less than 40 per cent. of the marks in each subject

embraced in the year's work, and attain a first-class rank in the department in which the
scholarship is awarded,

(2) That he complete the second year work 'nd take an associate diploma within
two years from the date at which the scholarship is awarded —$10 of the money to be

paid at the end of the first year, and the remaining $10 at the completion of the second
year.

No student shall receive more than one of these scholarships. If two or more schol.
arships are won by one student, or if any scholarships or portions of scholarships are not
awarded or paid on account of non-attendance or other causes, they may be awarded in
each case to the student who stands next highest in that or any other department, pro-

vided he complies with the conditions laid down in provisos (1) and (2) of the preceding
paragraph,

Nore.—To be ranked first-class in a department, it is necessary to obtain 75 per cent.
of the aggregate number of marks allotted to the subjects in that department,

VALEDIOTORY PRIz,

A prize of $10 in books is offered annually to the second year students for a valedic.
tory address, and the competition for the honor is usually keen., The subject last year
was ‘“The Beautifying of Country Homes,” and there were several competitors; but none

of them reached the required standard of excellence. Hence no valedictory prize was given
in 1894,

SuMMER ScHOOL FoR TEACHERS,

For the second time, we sent out a circular announcin
lectures with practical instruction in agriculture and kindred branches for public school
teachers; but there was little or no response, owing to a change in the regulations of the

Department of Education whereby agriculture has been removed from the list of puolic
school studies,

g & short summer course of

Seven teachers came and spent the month of July very pleasantl
culture, live stock, butter-making, chemistry, geology, botany, and ¢ stomology. The lec-
tures and practical instruction given throughout the month were the same as were given

to the much larger class of 1893; and the total cost to each teacher for the month’s board,
lodging, and tuition was 812,

y in studying agri-

This work must, of course, be discontinued so long as the present regulation ig in
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VisiToRs,

On the 17th February, the College was favored with a visit from Lord and Lady
Aberdeen. Their Excellencies, accompanied by Captain Kindersley, Mr. Ferguson, and
Private Secretary Campbell, arrived here early in the day and proceeded at once to the dairy
school, which they inspected throughout with the most minute attention to every detail of
work and instruction. They then visited the dairy stable and farm buildings, to see the live
stock, and afterwards went to the President’s house for lunch, where they were joined by
the Hon. John Dryden and Mrs. Dryden, Vice-Chancellor and Mrs. Mulock, of Toronto :
Mayor and Mrs. W. G. Smith, of Guelph; James Innes, M.P., and Mrs. Innes, and
Donald Guthrie, Q.0., M.P.P., and Mrs. Guthrie. After lunch His Excellency delivered
a short but very happy and appropriate address to the students in one of the class rooms.
The party then visited the chemical and botanical laboratories, the gymnasium, and college
dormitories, after which they took a drive through the city of G uelph, and their Excellencies,
after spending a short time in the curling rink, proceeded to the City Hall, where they held
an informal reception from 4 to 5 p.m. Immediately after the reception, the party partook
of a very nice luncheon which had been prepared by order of the mayor and aldermen of
the city, and their Excellencies left by the 5.40 train for th. ~ast,

This visit from their Excellencies was very much appreciated ; and the unanimous ver-
dict was that they are worthy representatives of Her Majesty the Queer —bright, clever,
intelligent, and easy to entertain,

We have had a constant stream of visitors at the college throughout the year; and in
the month of June, we had the pleasure,of entartaining over 10,000 excursionists (chiefly
farmers), who came to inspect the farm and our equipment for work in the different depart-
ments of the institution.

FARMERS' INSTITUTES.

After ten years’ service in organizing and directing the Farmer’s Institutes of the
province, 1 decided to make way for someone who could devote his whole time to the work.
At the last meeting of the Oentral Farmers’ Institute, I ventured to suggest a change ; and
the result was that the Minister of Agriculture soon after appointed F. W. Hodson, of the
Farmer’s Advocate, London, to take charge as Director or Superintendent ot Institutes.

Mr. Hodson is in many respects well qualified for the position. He has had a thor-
ough training in the practical details of general farming and stock raising ; he is well
versed in journalism ; he is a hard worker, and has an unlimited amount of energy aad
perseverance. I have no doubt the institutes will do an increasingly useful work under
his management.

A list of institute meetings, arranged by Mr, Hodson for January, 1895, will be found
in Appendix VI. to this report.

FINANCIAL STATEMENT,

For a statement of the revenue and expenditure of the different departinents, see
Appendix V. to this report. [t will be observed that the total unexpended balances on
the year’s operations in all departments is $5,142.48,

CONCLUSION.

With the addition of our new poultry buildings, I think I may say that never before
were we 80 well equipped for work in the different departments of the institution as we
are at the present time. We have the principal buildings which we require, and our

appliances for practical work are nearly all that we need for the students now in attend-

ance.
Our most urgent needs for the immediate future are a large building for the work of
the experimental department, and five or six dwelling houses for members of the staff

JAMES MILLS,
President.
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PART II.

REPORT OF THE

PROFESSOR OF NATURAL HISTORY AND GEOLOGY.

To the President of the Ontario Agricultural Cu//“_t/»’

SIR,—From a perusal of the report which represents the
Department of Natural History during 1894, it will readily
has been done beyond the work of the classroom. It is very gratifying to notice, from
year to year, a greater desire among farmers to know more of the scientific principles
which underlie the operations in agriculture, and that they recognize the Ontario Agri.
cultural College as an important source from which such knowledge can be obtained,

Many inquiries have been sent to this department during 189 ¢ regarding inswcts and

plants beneficial or injurious to agriculture, In g subsequent part of this report a list
of plants and insects received for identification is given,

In order to appeal to the eyes and even hands of students,
lasting impressions upon their minds, we have added stil] further
tion of charts, lantern slides, and specim permitted introduced
practical work into the classroom, aualysis of plants and eéxamination of
insects, together with the use of the microscope, are being emphasized in the second year
more than formerly. In the first year, students i n analysis of a plant
in each lecture and identify it from the data o d during the examination of the
plant. In the third year, we have ac day to practical work in miero.
scopy, so that threa Jessons given weekly instead of two, This arrangement

enables students in microscopy to give more attention to the prepiration of specimeng
and a practical study of the subject,

work accomplished in the
be seen that considerable

A8 a means of making
to our excellent collec.

In the advance which has been so characteristic in the study of life, as it is
o the animal and plant, we have been striving to keep in line, and f
have added to our work by more thorough and practical teaching, whe
went have permitted. During 1894 further progress has heen made by the purchase of
additional apparatus, the Preparation of a room for photography, and the study of
cryptogamic botany, as it relates to the crops of the garden, orchard and field.

The appointment of an assistant has enabled us to accomplish
ot have been done otherwise, As demonstrator in microscopy, he is
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1. Musgum
Here a ided improvement has been made in our collection of birds. Through
he kindness of the Minister of Agriculture, we had donated to the museum 200
virds from the collection exhibited at Chicago to illustrate the birds of Ontario. Before

adding this valual lot to our own we rr‘um'ml the cases, selected the best l\'[)l(‘ll birds
from our own, and classified the whole according to the classifiication now followed by
the American Orinthological Union. The collection now presents an excellent appear

ance, and is arranged so as to be of great assistance to the students who desire to mmly

onoml wrintholo y
We ha g0 added 150 H!Hnnllh(vl' birds to our list for use iIn ”l" class-room.
I'hese em brace most of the insectivorous birds found in Ontario, and will be of great
alue in connection with the study of economic entomology [hey are numbered and
vbelled in h a way as to be readily examined by the students who may wish to handle
and compare them thoroughly
P. P. Smith, a student of the second year, from Bermuda, has kindly donated some
nteresting specimens, such as a cow-fish, a flying-fish, and fragments of coral
I. F. Clark 1lso a student of the second year, has added some pecimens of Triassic
rock from Pr Edward Island, to our geological collection
F. 0. Harris B. S A y prese nted 80 specimens of mounted Ev.;t'ﬂ-i collected around
{thaca, N. Y luring the summer of 1894,
), LIBRARY
The books of the library have been re-arranged, and a large amount of induxing
~un-i‘:: hed duing this year These changes have been of great convenience to both

tficers and student
The number of volumes now in the library is over six thousand. 164 volumes have

een added this year ; these may be grouped as follows Reports, 29 ; Herd Books, 5 ;

Botany, 8 ; Geology, 2; Agriculture, 11 ; Chemistry, 4 Literature, 5 : History, 2 ; Bio-

graphy, 10 ; Poultry, 1 ; Mathematics, 6 ; Dairying, 34 ; Horticulture, 32 ; Entomology,
General S wce, 2 ; Parliamentary Reports, 10 ; Political Economy, 10

3. I:V,\I»I.\'u R00M.,

is a list of the papers, journals, and magazines which are received by
College. and are for the use of the students in attendance

(a) Sent free hy the Publ ers
Journal of Con ree, Montreal ; Canadian Baptist, Toronto ; Christian Guardian, Toronto ; Canada
Presbyterian, Toror Monthly Weather Review, Toronto ; Presbyterian Review, Toronto ; Sheep

Breeder and Wool Grower, Chicago Manitoba Weekly Free Press, Winnipeg ; Canadian Horticult

rist, Grimsby Canadian Entomologist, London, Ont. ; Bee Journal, Beeton; North York Reformer,

Newmarket : Acton Free Press, Acton : Ontario Evangelist, Erin, Ont.; Evangelical Churchman, Toronto,
Farmers' Review, Chicag Canadian Independent, Toronto ; Rural Home Journal, Kentucky ; Canadian
Churchman. Toronto : Canadian Independent, Toronto ; Canadian Evangelist, Toronto ; Canadian Bee
Tournal. Brantford : Poultry Journal, Beeton ; Farmers’ Home, Ohio; Farmers' Review, Chicago

(|>) Furnished by the College

Daily Globe, Toronto ; Daily Mail, Toronto ; Daily Empire, Toronto ; Daily Mercury, Guelph ; Daily
Herald, Guelph : Rural Canadian, Toronto ; Grip, Toronto ; Poultry Review, Toronto ; Farmers' Advo
ate, London, Ont. ; Canadian Stock Raisers’ Journal, Toronto ; Nor'West Farmer, Winnipeg ; Breeders
Gazette, Chicago North British Agriculturist, Kdinburgh, Scotland; American Garden, Greendeld, Mass.;

Cultivator and Country Gentleman, Albany, N.Y.; Scientific American, New York ; Live Stock Journal, §

England ; American Dairyman, New York ; Literary Digest, Boston ; Canadian Agricultural and Home
Journal, Peterborough’; Hoard’s Dairyman, Ft. Atkinson, Wis.; Maritime Agriculturist, Sackville, N.B
Science, New York : Garden and Forest, New York ; Scientific American Supplement, New York.
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. Pracricar Work

Fxperiments have been carried on in spraying which show conclusively that where

it is done lhnrmnghly at the proper time the work will be successful in preventing losses
from insects and parasitic plants

The use of Bordeaux mixture not only prevents the growth of
has a most marked effect upon the health of the le

foliage & much longer time

injurious fungi, but
aves, sprayed trees retaining their
the leaves presenting a most healthy
made our first application before the buds
began to swell, the solution being 1 1b, of copper sulphate in 25 gals. water : the second,
before bloom and after the foliage had appeared. In this case we used Bordeaux mixture,
made of 5 |b, sulphate of copper and 4 lb, fresh lime In 40 gals. water, The third
wpplication was made inllluwi:u!vly after bloom, and the tfourth from 12 to 15

[ am inclined to think that the mixture may be successful with
sulphate, which forms a very sim

than insprayed ones, and
\ppearance In the use of fungicides, we

days after,
ess of copper
ple formula to remember, name ly: 11b cepper s‘ul[vhutf',
L1b. lime, and 10 gals, water This, of course, is the same as $ |b, copper 411!,»}1:1(4-, 4
b, lime, and 40 gals, of wate r; but expressed as above is rt.ulily remembered, and may

e made in any quantity desired by simply increasing the umber of pounds and zallons
of material used.

a pound ]

In pre paring Bordeaux mixtures ¢
an be (|i\.\'h|\’u| rvmlil_v n w
ontaining the compound be
will dissolve readily,

are requires to be exercised,
arm water, but takes much longer time in cold. If a bag
suspended in the water at the top of the vessel, the whole

As one gallon of water will dissolve g pound of the sulphate, a
few gallons of water may te used at first and the remainder added afterwards, The lime

should be fresh and should be slaked, and then enough water added to make a creamy
whitewash ; this may then be poured into the copper sulphate solution, [t is an improve.-
ment to strain it while adding it to the copper compound, especially if there are any
particles of dirt, ete,, present, which might have a tvndem_\' to clog the nozzle of the
sprayer. The balance of the water having been added the whole is thoroughly stirred
and ready to use. T'o avoid elay the sulphate of °opper may be dissolved some time
beforehand and a solution :tlways ready which would represent, say 1 |b, copper sulphate
for each gallon of water, then all that is necessary is to take ag many gallons of this as
the formula 1 quires pounds of copper sulpbate, and add milk of lime as above described
Some have experienced failure from the fact that the lime has not l
orrosive effect of the copper compound, but if the lime
not hkely to occur if the above proportions are followed.

The copper compound

revented the
18 good and fresh a mistake ig

However, there is a simple test which may be applied, (et
yanide of potassium and dissolve it in a pint of water, add a drop
time when you are pouring in the milk of lime. Ag long as there 1S not plvnty of lime
vdded a dark brown color will appear as each drop falls on the mixture : but as soon as
the ferro cyanide solution fails to give a color enough milk of lime has been added,
making Bordeaux mixture it will be remembered that it should be
wooden vessels. Powdered copper sulphate will dissolve more
Bordeaux mixture gave excellent results against ‘“apple spot ”

Spraying kerosene emulsion upon our apple tre
[2th of June, when the young lice were
was followed by excellent results.

an ounce of ferrg.
or two of this at 4

In
done in earthen op
readily than uncrushed,
and ¢ gooseberry mildew,”
es affected with bark lice, on the
observed to be moving from under the scales,
A second application was made about ten days after,
An examination of the young wood in October revealed very few scales, and in most
cases none on the twigs, showing that we had kept the Yyoung lice from spreading,

Ordinary kerosene emulsion is made of one half pound hard S0ap, two gallons kero.
ith nine parts water.
Sour milk may be used in making the emulsion, then all that is necessary is to stip
ogether one gallon sour milk and two gallons kerosene,
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Our best results 1n preventing injuries from the cahlmgv !lly (rm!/mm_(,:'u rassicae)
were obtained from the u<e of tar paper upon the plant. Pieces of tar paper, th_’;t‘.
inches square, were used. These were cut half WAY across and tl.u- plant put in \t\"l.! ,N it
about the centre of the square and then plz_mtvd. I'his method (first used at the - 1?30.11‘»
sin experiment station) has been followed in several places apd has been 1\'0;)1 e 'ikt,l'\";
As the paper fits closely to the plant and has a strong smell, it keeps the fly from laying
i e young plants, X
- ‘-71_2’:".“.\];‘:"‘;:]'; H)roth«L'!‘ of London, Ontario, sent some nf their “ Tree |'roll-c't“0r.~
during the summer and desired us to try their success in trapping codll‘n'_: ufmfhﬂf lhtc-{'l-
funnel-shaped protectors are fnst:.-nml around the Lr'mk of thf* trm-.' a few "ft rom the
On the under side and in the upper part a piece of tow is placed for the pur

ground. : v
e [ placed the * protectors” representing the

pose of affording the larvie a hiding p ace o —
1 (largest), 2, 3, 4, upon twenty-five trees, an 1 obtained the following results
B812¢8 (largest), <, 9, p

No. of dling moth larvee caught on each tree Total

ho, b7, 49, 40, 39, ! W 299 on 6 trees
14,
10,

) 6.1 5

7
18, 2

18, 18, 10, 5. Bsia aieaTe & 550 8578 260 on 8 trees

| ), 8
7, 10, 10, 8, 12, 68 on 7 trees

14 on 4 trees

Total 641 on 25 trees

Or an average of 25 worms per tree

I observed upon the old trees that many of the pupe were well in the bark ;'uul
not many in the tow ; but in the young trees, whf‘ru the l»urk‘ was stO(})Lh',‘ “ll(“y :\lrc
largely in the tow, thus showing how important it is to (-qu-un off the rough m.r ". ”’.H
| and 2 were applied to trees in an old orchard, and sn/.us..% and 4 to trees in a' _\lovun,, ont.f

The vear 1894 has been very unfavorable f.nr spraying. During the early part 0'
the season rain fell daily, so that it was ",h“”'q( impossible to get a xulm‘hlvv tlnw'lo‘aprn)t.
High winds often prevailed when the rain ceased and thus the (-nn(ht'mns vlu-n "i(')?]
unfavorable to effective results. About June 10th warm weather set in anc . aupr |f¢(‘
conditions very suitable for the development of tungoid pests, and these continued for

4 1 . « . ¢ rorae o 141 8 Sprayv
most of the summer months. Yet, notwithstanding such adverse conditions, our spray

A ng Wi red by good results ) o
. “'llfli:..frl:-lli(:\:u(yld.‘;\ul-:f i):»v('!w and fungi c.m‘lw mnt‘mllv(l by the u‘:v Qf lnswtlv«'ulus in]m:
fungicides applied in this way. To destroy Imse-vts four ounces o‘f 1 »At‘r'n;.grm-lntw‘l;e_-l?t;: e
to forty gallons Bordeaux mixture and @ppllml as a combin ‘d.lnm-tt,n llu un; lylfl;_,l( 1‘]: g
In this department 125 different kinds of seeds were ldt‘nt‘- i, mT: also a larg
amount of work done to secure the data presented in Balletin XCVIIIL. (“ Impurities in
) r Seed ” yrinted in this report
(l‘”“.\i-:-:n(tl\‘ 1)i'\'1rl-ni‘llx:' ':-lt';t:m«l 128 |»|m{!.~a have been identified, and information regarding
their habits, ete., supplied to corre sponde nts. ‘ » . .
Many letters were received asking for information upon spraying, v‘tr As tlils.?\-. u.
.ump.sr:qli'w?v new thing and very little known about it, the replies in many (V.l‘\'--h
necessitated much care and time. One corresp mdeny sent a letter containing twenty »11\,.
questions, and wrote saying lie thought it would require a book to answer his questions
m”y'l‘hv following is a list of the different ~p:-v|vs.0f insects and plants that h:w-e- been
identified and reported upon during 1894 ; h.ut this nl()ns. not give t‘hw number .()? .,.p,.(-,
mens sent, for in several cases the same species was l.‘l'ﬂ'l\‘o.‘d from (hﬂ«-rvm) lAn-Tlnnix }
The appearance of the *‘army worm (Leucania unipuncta ) near Petrolea, hav ing
caused cousiderable alarm, I have in :mm.hvr part of the report given some n(ml"q upon
its life history and habits. I have JllHlf) given some notes upon ;u.ltllr;.w.mmx of the rasp
berry, as it seems to be quite common in several parts of Oatario, judging fron the ques

questions sent regarding it.

Seitenline 1

Soperda calcarat
Mytilaspis pomo
Agriotes cominmn
Anthomyia cepo
Callosaruia Pron

Monohammus se)
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Seientife X
Soperda calcarata
Mytilaspis pomorun
Agriotes comimnnnis
Anthomyia ceporum
Callosaruia Promethea

Monohammus serutator
Pieris rapa

Agrotis sub-gothica
Hamotobia serrata
Phytoriomus punctatus
Iulus multistriatus
Tllu )Cera u("’”.nlu‘
Siphonophora avena
l'inea biselliella
Hypoderma bovis

Mo nmorium pharaonis
Diabrotica bi vittata
Lumbricus terristris
Piophila casei
I'richodectes scalaris
Graptodera chaly bea
Saperda ¢ andida
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( n na

"«'M.nr borer

dark louse

Wire worm

Onion maggot

Promethea Kmper
moth

Pine tree borer

Cabbage worn

Striped cut worn

.Horn fly

Clover leaf beetle
Milliped:

3ud moth
Girain louse
Clothes moth
Ox bot

Common ant
Cucumber beetle
Earth worm
Cheese sl Ipper
Cattle louse
Grape beetle
Two striped bhorer

VECEIVED AND IpeNTiFIED DURING 1894,

Setenlific name

Coleophora Fletcheri
Coccinella

Ephestia Kuhniella
Leucania unipuncta
Helochara commensis
Calandra granaria
Podisus placidus
Caloptenus femur-rubrum
Silvanus surinamensis
Hylastes trifolii
Diapheromera femorata
Tremex Columba
Trichobasis punctatus
Euphoria India
Hwxmatopinus ensysternus
Tischeria malifoliella
Dryocampa rubicerreda
He@matopinus urius
Desmoceras palliatus
Clisiocampa Americana

Catastega acerie'la

PrLaNTs RECEIVED AND IpENTIFIED DURING 1894

CUhimapliila umbellata
Cichorium Intybus
Artemisia biennis
Ambrosia artemisiwfolia
WOomus sec ullllus
Brassica sinapistrum
Polygonum Pennsylvanic um
Camelina sativa
Spergula arvensis
Zanthoxylum Awericanum
Antennaria plantaginifolia
Cerastium viscosum
Lathospermum arvense
Trifolium arvense
Silene infHata
Aralia quinguefolia .,
Hie acium
Poa compressa
Apios tuberosa
Sagittaria variabilis
Souchur arvensis
Anthemis arvensis
Xanthinia spinosum
Carex lupulina
Poa protensis
Festuca elatior.
Lolinm perenue
Agrostis vulgaris
Phalaris intermedia
Actaea spicata
Agropyrum tenerun
Poa trivialis .
Sisymbrium Sophia
Cheniopodium Botrys

Prince’s pine
Chicory

Ragweed

Chess

Wild mustard,
Large smartwed,
False Hax

Spurrey

|'l‘l\‘|x]_\' ash
I'I\t'll.nlm,{

Mouse ear chickweed
Redroot pigeonweed
Rabbit-foot clover
Bladder campion.
Ginseng

Hawkweed

Wire grass

Ground nut,
Arrowhead,
Perennial sow thistle
(‘Imls omile

Spiny clotbur
Sedge.

June grass

Tall fescue

. Perennial rye grass

Red top,

Canary grass

. Baneberry

Rough meadow grass.

. Flixweed,

Jerusalem ovak,

Army Worm (Leucania unipuncta),

wet soils, but often feeds upon wheat

[t is more likely to make its appearance
may account for its presence during the early
way become very numerous and
field in search of food.
from time to time, yet it is rarely that they reac

Echium vulgare
Vaccaria vulgaris
Arternisia Absinthium
Alopecurus aristulatus .
Eleocharis palustris
Carex vulpinoides
Scirpus absovireus

8. criophorum

Carex irrigua

C. aquatilis

Glyceria fluitaus
Calamagrostis longifolia
Glyceria Canadensis

(3. nervata

Poa serotina

Panicum glabrum

P. crus-galli

P. capillare

Elymus Canadensis
Calluna vulgaris
Sombucur Canadensis
Euonymus Americanus.
Amarantus paniculatus
Plantago lanceolata
Rubus Canadensis
Pyrus arbutifolia

Cicuta maculata
Gleeosporium venetum

Glweosporium fructigenum
Roestelia aurantiaca
Morielia fructigena.
Taphrina pruni

T. deformaus

in a rainy season than a dry.
summer of 1894,
a source of trouble by the
Although the moth which

gives rise to the army worm
h such numbers as to cause alarm.

Commen name,
Cigar-case insect.
Lady bird

Flour moth,
Army worm,
Spittle insect,
Granary weevil,
Placid soldier bug
Grasshopper
Grain beetle,
Clover root borer,
Walking-stick insect,
Pigeon tremer

Indian cetonia,

Cattle louse,

Apple-leaf miner

Spring maple worm,

Hog louse

Elder borer,

American tent cater
pillar,

:\IAI]'I" leaf worn

Blueweed
Soapwort,

. Wormwood
. Water fox-tail,

Spiked rush
Sedge.
Bulrush,
Rush,

.\‘Hh{r.

Nedge
Manna grass,

. Rattlesnake grass,

Rattlesnake grass,
False redtop

Panic grass
Barnyard grass,

. Witch grass,

Wild rye

. Heather,

Common elder,
Strawberry bush,
Prince’s feather.
Rib grass,

. Low blackberry,

Choke-berry,

Water hemlock.

Raspberry anthrac
nose,

Apple rot,

Quince rust,

Plum rot,

Plum pockets,

Peach leaf curl,

This insect has a preference for grass on low,
» 0ats, cora, timothy, and other grasses,

This fact

With favorable seasons it
worms migrating from field to

" is seen
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During 1894 they have been much more common than in former years. Specimes of
the larvee were sent the writer from Little Britain, near Lindsay, and from Alvinrton,
near Petrolea. At the latter it appeared in such numbers that a correspondent reported
60 tons of hay and 300 acres of oats destroyed by the millions of  worms ” which seemed
to devour everything in their way. The specimens sent from this place were badly
infested by the larve of a Tachnia fly (Nemorea leucanie), a great parasitic enemy of
the “army worm.” 1t is likely this parasite will largely ward off an attack in 95,

It is generally found that where the * army worm " reaches such numbers as to form
so-called armies migrating in search of food, this parasite appears in great numbers and
exercises & most beneficial effect in destroying the “worms” and thus preventing an
attack the following year.

The larva of the “army worm” is about 13 inches in length, of a dull grey color,
with black stripes and numerous lines of white along the back. The underside of the
body is greenish, and the head a pale yellow, with brown lines on the side, When
migrating they usually move in one direction and are very active,

Tue MoTH THg CATERPILLAR

As soon as fully developed, which takes about three to four weeks, they burrow into
the ground and enter the pupa condition ; this state lasts for about two weeks, when the
moths appear. Some of the specimens were put in boxes ; in three days they entered
the pupa condition, and in twelve the moths appeared. The moth is fawn-colored, with a
small white spot near the centre of the front wings. The width of the wings when spread
is about 1} inches. The eggs are usually laid in tufts of dead grass, but may be found
upon blades of grass and even upon old cornstalks.

Remedies. The “ army worm ” has many enemies among birds and parasitic insects
so that it rarely reaches such numbers as to become a source of alarm.

1. Barning over pastures and meadows in the spring or fall prevents their increase.
As the insect breeds largely in rank grass, such as is seen bordering swamps, it is well to
burn such in the spring or fall and thus destroy the wintering quarters of the insect.

2. Where the worm has appeared, a good plan is to plow a furrow with its perpen-
dicular side next the field to be protected, and as the worms collect in it failing to climb
the steep side, you can destroy them.

3. Where Paris green may be safely used, it may be sprayed upon the plants likely
to be first attacked by the advancing worms.

I have referred to the above insect on ascount of its being one of the most interesting
cases of the injury done by an insect during the summer of '94, especially in the localities
from which the specimens came. As ths attack created considerable alarm, [ have no
doubt the above description of the insect and its habits will be read with interest by
many and prove instructive to some.
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RASPBERRY ANTHRACNOSE (Glawosporium venetum) —Many enquiries have been

received desiring information regarding this parasitic fungus upon the raspberry. Speci.
mens were frequently received which seems to indicate that the trouble is quite common,
On this account I have thought a brief description of the disease may be of use in enabl.
ing readers to identify the fungus,

Raspberry canes affected are sometimes spoken of as attacked with cane rust” or
“ sun scald.”

The biackeap variety seems most liable to attack, but it

On the shoots attacked
appear ; these, as the season
the centre, with purplish borde
small, but, as the disease deve
shape.

also appears on the red.

» small purplish spots irregularly scattered on the surface

advances, enlarge and assume an ash-colored appearance in
r surrounding each spot. A‘S first the spots are very

lops, the spots unite and show a more ler zthened than oval

R ASPBERRY ANTHRA( NOSE.

These spots are also found u
they are most characteristic u

It is in the second yea
when the canes bear fruit,

ed from the use of

\ ¥ lime, and 50 gallons water. )

e spring before the leaves open ; 2nd, soon after the young

canes appear, and these only sprayed ; 3rd, about two weeks later spray young canes
again ; 4th, the young canes Just before blooming. Cut out and burn the fruiting canes
each summer as soon as the crop is gathered.
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DISEASES AFFECTING THE GRAPE

Having received replies from 551 persons to whom circulars were sent through the
nedium of the Department of Agriculture for information regarding diseases affecting
the grape, the writer is able to present a summary of these replies, and, as the time is
1now opportune, give a description of four ef the most common parasitic plants attacking
the grape, and also give information as to the best means to prevent the spread and effect
of these diseases,

Of the correspondents making returns,
Mildew, 106 Black Rot, and 14 Anthracnose.

The county of Welland reported GO per cent. loss, Wentworth 70 per cent., Lincoln
10 per cent., and Essex 50 per cent.

As to varieties most liable to attack, 116 correspondents report Rogers’ hybrids, 35
Concord, 23 Clinton, 20 Niagara, 15 Brighton, and 12 Delaware.

The year 1889 is frequently referred to as the season when these diseases were first
noticed to any considerable extent, and they have been on the increase since. Grape
growers are awakening to the importance and necessity of fighting these foes, as may be
seen from the fact that of those in communication with the Department in reply to the
circular above referred to, 59 report using sulphur, 45 Bordeaux mixture, 12 copper sul
phate, 10 ammoniacal solution of copper sulphate, and 3 eau celeste. The consensus of
Opinion is that favorable results followed the use of the above named fungicides, especi
ally in the case of the Bordeaux mixture.

Thirty-two persons report that they found farmyard manure to favor the develop-
nent of these fungoid pests. Many find ashes an excellent fertilizer for the grape vine,

120 report Downy Mildew, 105 Powdery

Funcoip Pesrs,

The grape being a plant that produces a large amount of foliage and fruit, it is not
® raatter of surprise that it should have a number of enemies among insects and parasitic
plants. In this bulletin we wish to direct the attention of readers t~ four plants that
are found affecting the grape injuriously, by deriving their nourishment from it as para.-
sites upon its leaves, canes and fruit.

No group of plants has received more attention, since the establishment of experi-
ment stations, than what is called the fungi, and no investigations have been more pro
ductive in practical results than those which have been followed to ascertain the nature
and remedy for plant diseases, caused by species of fungi. Until the microscope was
discovered and its manipulation simplified, we knew very little concerning the life his-
tory of these pests, most of them being exceedingly miaute,

GENERAL CHARACTERISTICS OF THE FunaGL

The fungi include most of these parasites, that commence life from a apore which to
some extent corresponds to a seed, the starting point for the higher forms of plant life,
as the grape, etc. Spores are exceedingly small, most of them microscopic, have a very
thin covering, germinate from no particular point, and have no embryo, Thus you will
perceive they differ very materially from a seed, which is visible, has a well-defined cover-
ing, germinates from a particular point, and contains an embryo, that develops into a
plant capable of producing flowers and seeds.

The fungi also differ from other plants in having no green coloring matter (Chloro-
phyll) in them, and thus cannot elaborate food from inorganic material ; they must derive
their food from material elaborated by plants that do possess Chlorophyll. They there-
fore live on organic matter, some on dead, such as mushrooms, others on living, such as
wildews, smuts, etc. The latter are true parasites, and are very injurious by sapping the
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vitality from the plants upon which they are found. Among these fungi we find four
frequently parasitic upon the grape. Before discussing these specific forms, it may be of
service to the reader Lo outline the usual development of a parasitic fungus from the ger-
mination of spores till spores are again produced. Spores being exceedingly small are
readily transported Ly the wind, and soon reach a suitable place for garmination upon
some plant, which is termed the host. The minute germinal thread which at first appears
soon peneirates the tissue of the host plant and continues growing among the cells, from
the contents of which it derives nourishment., As growth proceeds, thread-like structures
(hyphw) increase, and usually form quite a complicated mass (mycelium) pervading the
tissues of the affected plant.” The growth of this has a very disastrous eflect npon the
plant attacked, by lessening its vitality and general growth. At the proper time certain
structures arise {rom the mass (mycelium), These vary much in the different fungi; but
all are concerned in ihe production of spores, which falling upon proper places and sur-
vounded by favorable conditions, soon germinate and perpetuate the disease.

This first form of spore (summes spore) is usually developed early in the season and
in great numbers, their use being the rapid spread of the fungus. Their vitality is chiefly
onfined to the season in which they are prodaced ; but later in the season, among the
threads of the mass, more complicated structures appear. The elements they contain
mingle together and give rise to much more durable spores (winter spores) which are
lestined to carry the trouble into another season.

They are capable of surviving more adverse conditions than the summer spores. By
burning up affected material in winter or early spring, before the winter spores have ger-
minated, we can prevent to a considerable extent the spread of a fungus. Ramemb ring
this outline, f,r it is much the same in all these parasitic fungi, the reader will be in a
position to understand the following descriptions of certain spacific forms feeding among
the tissues of the grape.

Downy MiLbew or Browx Ror (Peronospora viticola).

This fungus which moisture seems to favor, attacks all green portions of the grape
and appears about June. As soon as a spore falls upon the leaf it germinates, and the
germinal thread penetrates the tissue and passes between the cells, not into them ; but
small growths develop on the penetrating threads and these (haustoria) dip into the cells
and atstract nourishment for the growing fungus. An examination of these minute
threads by a microscope reveals no partitions, such as are observable in the threads of
‘“ Black Rot.” As development continues the thread-like structures of the fungus increase
and form a mass (mycelium) which pervades the host-plant ; from this arise minute stalks,
that made their appearan e through the small opening (stomata) on the undersides of the
leaves, usually several in one opening. (See fig. 1.) They appear in such numbers as to
form patches of a mouldy or frost-like appearance ; opposite to these on the upper side of
the leaves are pale green spots, which gradually turn brown, indicating a sickly condition
of the leaf. These stalks under the microscope present quite a tree-liks form as seen in
the figure, and bear on the ends of the branches many oval bodies (conmidia) which drop
off as soon as they mature If they reach favorable conditions, the contents soon break
up and spores are formed ; these pass out, each capable of moving about, and after reach-
ing a proper resting place, they germinate and the fungus again develops, as already
described. These are summer spores and aid in spreading the fungus rapidly. Later in
the season, about autumn, the winter spores are produced among the threads of the
mycelium by a sexual process. They have much thicker walls and are fitted to withstand
the adverse conditions of winter, and thus carry the trouble into another year. Hence
the advisability of destroying leaves, etc , that might be suspected of having these winter
spores upon them. When the shoots are attacked it is indicated by dark colored spots
slightly depressed, but not so deep as in the case of Anthracnose. Affected fruit fails to
develop, it graduaily becomes withered and Lrown. (See fig. 2.) Hence the term
“ Brown Rot ” applied to distinguish it from “ Black Rot.” In the latter the berries are
very much wrinkled and dried up. (Compare figures A and B.)
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The Downy Mildew in its growth bears a close resemblance to the fungus causing
“ Potato Blight,” described by the writer in the O, A. C Report for 1886. A great
many “ blights ” on different plants, turnips, lettuce, onions, cabbage, etc,, are caused by
parasites in the order (Peronosporeee) to which the abyve belong.

Remedies. 1. Eau celeste, a mixture of copper sulphate ammonia and sodium car
bonate (see under “Qonclusions ” at the end of this bulletin) has been used very successfully
against Downy Mildew by spraying as follows: 1st application ten days before the
vines blossom ; 2nd Just after the blossoms fall, and 3rd, about two weeks later. 2,
The Bordeaux mixture, copper sulphate, lime and water, as also referred to in the con
clusions, is effactive.

Brack Ror or tHE Grare (Laestadia Bidwellri.)

This fungus, aided by moisture and high temperature, is often associated with rank
and succulent growth. It affects leaves, shoots and berries, usually mking its appearance
in June, in the form of circular reddish brywn spots, of lighter color in the centre, They
are more distinct on the upper surface of the leaf, than on i(he lower. Around these
diseased parts, minute dark colored pimples can be seen. These show the various stages
in the growth of the fungus which we shall describe, when referring to the attack upon
the fruit. On the shoots the disease causes long brown spots somewhat depressed. It
is not in the attack upon either leaves or shoots that much damage is sustained, but
when the fungus reaches the fruit. The berries are attacked shortly after the Jeaves
show the presence of the disease. The trouble often shows itself as » small brownish
spot on the surface, near the stem end ; this gradually spreads and covers the whole sur-
face, changing in color, till it becomes quite black and the berry eventually withers,
assuming a dry, shrivelled-up condition, (See figs. A and B, showing unaffected and
affected fruit.) An examination of the surface reveals many small black pimples in
which the fungus can be detected ; these pustules can be seen by the eye, but sections of
them under the microscope show many interesting stages in the life history of this
parasite,
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Its thread like structures with partitions duriag devel s)pment not only grow between
the cells but in some cases penetrate them, Among the tissues of the shrivelled berries
minute cavities are seen in which Spores are developed. These cavities may be quite near
each other, but contain entirely different forms of spores, for we find four kinds connected

with the spread of this.f'ungus. When mature the spores escape through minute openings
on the surface of the pimples referred to.

Among the most important germs in spreading the fungus during summer are the
Stylospores, oval in outline and borne on very small stalks attached to the walls of
certain cavities, (pyemidia.) As soon as mature they separate from the stalks and pass
out of an opening on the top of w pimple, (S-e fig. 3.) Other cavities (spermagonia)

give rise to still smaller and more elongated spores (spermatia) which mature and also
pass out through an opening,

Ascospores, oval in outline, are not developed till the ““ rot ” has been fully matured,
and may be seen upon diseased berries in the spring. They are winter spores and are
concerned in the perpetuation of the fungus from season to season. On this account it
i8 very important to destroy them as far as possible. The cavities (perithecia) containing
these are lurgely occupied by flask-shaped organs (dsci), (see fig. 4) in each of which are

eight of these oval spores ; these on reaching maturity escape from the cavities to fiad a
new starting point on the plant.

Conidia, a fourth form of spore, are not so common as the others and are more
usually found growing upon the surface of the pimples, than in cavities inside ; they are
oval and appear at the ends of stalks, showing well-marked divisions, from which they

drop off, when mature. The Stylospores and Ascospores are the most important in the
propagation of ‘“ Black Rot.”

Remedies. 1. Some have succeeded in preserving the fruit from attack by enclosing

the bunches in paper bags, as soon as the flowers are fertilized, 9. Spraying with
Bordeaux mixture (see Conclusions) is a very successful fungicide against * Black Rot.”

Powpery MiLpew. (Uncinula spiralis.)

This fungus is quite different from eithe
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minute, nutlike structures (perithecia) (see fig. 6.) are developed among the threads of the
mass (mycelium). Within these, in small flask-shaped bodies (A4sc/), the winter spores
(Ae¢cospores) are developed, to continue the disease another year,

a-

Tmarci

Fig. 6

Remedies. § 1. Sulphur has been very successful against this mildew by applying it,
1st. Twelve days before bloom ; 2nd, when the plants are in bloom, and 3rd, three weeks
later, 2. Bordeaux mixture is also successful.

ANTHRACNOSE (Sphaceloma ampelinum.)

Continued dam ) weather favors the development of this fungus, which may be found
on all green parts, but more especially on the cane where it appears as small brown
marks, which sometimes unite and form somewhat lengthened spots, the centres of which
are sunken with a well raised border. The growing fungus does not extend deeply into
the tissues, although the central area is depressed ; but the affected parts rupture and
spores are produced on the ends of mycelial threads ; these drop off and form new centres
of the disease. (See fig. 7). On the leaves it produces minute brownish spots of lighter
color in the centre and raised borders surrounding the whole,
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When the berries become affected, they show brownish or blackish specks with a
more or less circular outline : the centres of these become gray, and surrounding this
sometimes a conspicuous red ring appears with a dark border on the outside of it. This
presents such a characteristic appearunce, that the term * Bird’s-eye Rot,” (See fig, 8)
has been applied to the disease. Berries attacked do not wither or turn brown as those
referred to in “ Black Rot ” and * Brown Rot " ; but the portion affected becomes some-
what wrinkled, and the berries assume an irregular shape. The spores of this seem to
live during the winter upon the diseased portions of fruit, leaves or shoots.

Fig. 7 Fig. 8,
Remedies.—Sulphur has given good results. Bat it would be a great improvement
to spray the canes with a solution of copper sulphate (1 1b. copper sulphate in 20 gals.
water) before the buds start. The careful and thorough application of Bordeaux mixture,
as directed in the Qonclusions of this bulletin, will bs followed by but very slight if any
attacks upon the grape, by the four parasitic plants discussed

CONCLUSIONS

From a study of the nature and habits of the fungi discussed in this bulletin, we
make the following conclusions :

I. Destroy as far as possible all affected material, such as diseased leaves, canes and
berries,

2. Before the buds start spray with a solution of copper sulphate (1 1b. in 25 gals
water).

3. After growth starts spray once at least before the vines bloom, using Bordeaux
mixture (see below) ; if twice, make the first application as soon as the leaves appear
and the second just before blooming.

. After bloom, as soon as the fruit sets, make three applications at intervals of 12
to 15 days, with the Bordeaux mixture,

The coloring of the berries by this mixture may be overcome by using in the last
application an ammoniacal solution of copper carbonate (see below) ; or it may be removed
by dipping the fruit in a solution of vinegar (2 quarts vinegar in 10 gals, water) and
then rinsing it in clean water.,

5. The best fungicides to prevent the diseases of the grape are (a) copper sulphate,
I 1b. in 25 gals. water, for early treatment ; (5) Bordeaux mixture, 6 b, of copper sul-
phate, 4 1b. fresh lime, 45 gals. water. In making this we grind the copper sulphate and
dissolve it in a few gals. ot water, slake the lime with about 6 gals, of water ; after cool
ing strain it through some coarse sacking into the barrel that contains the copper sulphate
solution and stir it well, adding the rest of the water necessary to make up the mixture :
(¢) eau celeste, 2 Ib, copper sulphate 2} 1b. washing sod A, 2 pints ammonia and 23 gals.
water, Dissolve the copper sulphate 1n 2 gals. of water, the 2} 1b. washing soda in
another vessel of water, mix these and when chemical action has ceased add 2 pints of
ammonia ; (d) ammoniacal solution copper carbonate ; 3 oz, copper carbonate, 2 pints
of ammonia, 25 gals. water. Dissolve the 3 0z of copper carbonate in 2 pints of ammonia,
and when about to use dilute with 25 gals. water. Of these the Bordeaux mixture is
likely to rank first,

6. These mixtures can be applied w th great efficiency by using a knapsack sprayer
with Vermorel nozzle or a barrel pump, drawn upon a stone-boat between the rows,
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IMPURITIES IN OLOVER SEED

Notwithstanding the advancement that has been made in the thorough cultivation
of land by the farmers of Ontario, we find the number of species among weeds is on the
increase

This likely arises from a tendency among farmers to introduce seed from other places
and not confine themselves for seed to the product of their own farms. Among the seed
frequently changed, we may place clover, which on account of its size and form is very
difficult to rid of impurities ; on this account we may consider it as being a chief source
of the introduction of weeds into many farms. ‘The writer obtained sixty samples of
clover seed from various parts of Ontario for the purpose of examining them in reference
to their purity, cleanliness and vitality. These samples were obtained from wholesale
seedsmen, seedsmen fselling on commission, and from farmers The resulis from an
examination of these are interesting, as they show a marked difference in the number of
wecds found in each

In testing the ssmples three things wer: kept under consideration

1. The purity of the sced that 18, the extent to which it was true to its kind

2. The eleanliness of the sced : re ferring to its freedom from the seeds f weeds and
foreign substances such as bits of stone, glass, ete,

3. The witality of the seed with reference to its germinating power, when placed
under favorable conditions

Testing seeds for these three characteristics is now be coming quite a common prac-
tice among seedsmen of reputation, both in the United States and Canada: and thus we
find almost invariably in connection with the wholesale seed houses & festang-ground, the
presence of which has a great tende ncy to strengthen the confidence of customers

In England and Ge¢ rmany the law demands seedsmen to guarantee the »italit
and cleanliness of the seeds offi red for sale.

This has had a most beneficial effect upon the seed sold in those countries to farmers
and gardeners, but it does not interfere with export trade, so that while great care may
be exercised to sell a good article at home, yet a much inferior may find its way into our
country. Much loss is sustained yearly from seed being not ¢rue to name. not “elean and
low in vitality, and as yet there seems no redress for the unfortunate purchaser in Ontario.
[t is claimed that most secdsmen are sufficiently jealous of their re putation to be a safe.
guard against imposition, This may be true to some extent, but it is feared there are
many who run the risk of selling seeds they would not if they knew the law was ready
to protect the unlucky purchaser. There is no doubt the use of * testing-grounds ” by
seedsmen has lessened the trouble very much. r

We would scarcely imagine that men would 8toop to grind up quartz, sift and color
it, §o as to adulterate clover seed, and yet this has been conclusively shown to have been
followed by some. Oases have occurred in which men have had hundreds of pounds of
this spurious material sold to them in adulterated clover seed. Clover seed may be con
sidered one of the most impure seeds in the market. )

In making our observations, one-half ounce of the seed was taken from the sample
obtained and the number of weed seeds, particles of sand, dirt, etc., carefully counted.
The species of weed seed was also noted. One hundred seeds were tested for ?~,‘z,,/‘,'/,, by
placing them in conditions favorable to germination, such as moisture, snitable t('nliwro;-
ture and darkness. The number that sprouted showed the per cent. vital,

The vitality of seeds can be fairly well ascertained by placing seeds between sheets
of blotting paper laid on sand, and keeping the paper moist, The samples should be
w here the temperature is not lower than that of the air. If it can be kept about 75° to
85° F. all the better. Some place the seeds on a piece of flannel and cover them also
with flannel. The whole is placed in a saucer or plate, kept moist in a warm room and
allowed to germinate. If one hundred sends are used the number germinating indicates
the per cent. vital.

If seeds are scattered upon a piece of black cardboard the foreign grains, ecc., can be
readily detected. .
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Tabulated statement showing iupurities in Olover Seed.
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dicates 1 1b. of alsike clover—640,000 seeds, 1 Ib. of red clover 300,000 seeds. Rate of sowing used in the
above calculations : Alsike, 6 1b, to the acre : red clover, 12 1b. to the acre. Under the column “Kind

can be of clover,” A indicates alsike, R red. * Were obtained from wholesale seedsmen. + A sample as obtained
from a farmer Yefore cleaning. 117 weeds in § oz. alsike would give 22,464 weeds in an acre, 135 weeds
tn § oz red clover would give 51,840 weeds in an acre,
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The following figures represent the forms of the sceds of some of the most common
weeds, enlarged and natural size

LACK BINDWEED

ITE OCKLE BLADDER CAMPION CHESS
WH N

Of the sixty mnu}n]' s examined, 53 contained grass \N"ds . _‘7 \n‘;(}ﬂ ()’f \.s-h}l'o’- I«"m-[](;.«
(Lychnis vespertina); 32, sorrel (Rumez tlr‘;’lfuu’//a) : 8, ( ampm‘n (S ,',,;‘ 1;{: ’ ( /’,.“”:’;
chicory (Cichorium intybus); 9, rib-grass (I/unhf.qo /rrur'v'ﬂ{u!:l) s 4, .-M;‘vfl‘ ',‘ » ‘(;I,:“ '
(l:'lﬁﬂti«i«l»‘/(}/irti: J, smartweed (Polygonum F ennsylvanicum); 5, chess Bromus
secalinus) ; 5, black bindweed (Polygonum convolvulus).

CoNcLUSIONS,
1. The number of seeds present is of more importance than their weight in deter
ining the number of weeds. ' . . gt
a "k The presence of weed seeds is far more serious than any adulteration from
Ay Z, grav i, ete, e
ieces of quartz, gravel, wood, o W -
g 3 ltliq & great mistake to buy cheap seed, as it is likely to possess poor \lt.all't_\
by being old and to contain the seeds of weeds. Seedsmen who sell pure r-wr.d ru“;m-
pipvnsi:e machines to clean it, and therefore cannot be f'vxg)u'ted to sell their seed as
' : ittle pains to have a good article.
ap a8 those who take but little pain ' | e
Chm;‘)\'ne 6, 8, 12, 13, 15, 18, 21, 57, 58 were obtained from wholesale seedsmen : No.
i S Oy -y Jy g | ) & 4 . =
' i i en cles vhile e others were from
27, a sample from a firm before it had been cleaned, while most of th
1061 > " o u's'
commission merchants or farme ' . el N
4. Among the most common foreign seeds likely to be in clover are: (-rgﬂs]neo u;‘
white cockle 'sorrrl, rib grass, ox-eye daisy, chicory, smartweed, chess, black bindweec \
false flax and thistle, ‘ “
5. Every farmer should have a collection of the seeds of weeds. !t wou]d. nr_)tl be
a difficult matter to collect a sample of each ; this would be of great assistance in iden.
ifyi : e hich might become a great pes:.
tifying the seeds of weeds w ; ‘ B
d ﬁh Farmers should examine carefully all new seeds from other plams A very few
weed s.eeds in half an ounce of seed will be thousands in whnt is required to sow an acre
See table _ A -
\ 7 Th)e samples examined were quite true to name ; the vitality of the seeds was
i . ching over 90 per cent. It is usual to deduct 8 per cent. from the laboratory
R “vitali iti 50 f ble to germination
test to represent the field vitality, where conditions are not so favorable to germ
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HOW TO PREVENT SMUT.

Clean Seed, 1t there are no smut spores upon the grain sown, there wil] not
likely be smut upon the plants that grow from it,

Hot Water. 1t has been conclusively shown that Smut spores upon wheat or oats
can be destroyed by immersing the grain for fifteen minutes in water at g temperature
of 132°F. This not only destroys the smut spores, but hastens the germination of
the grain and improves the general growth of the plants, The difficulty in this treat
ment is to maintain a temperature of 132°, for if it falls below 180° op rises beyond
135, the remedy is likely to fail.

Any way by which this temperature of 132°F. can be ke
sed in it twelve to fifteen minutes may be adopted. Some persons take two vessels,
one containing water at 1]0¢ F to 120°F, the other water at 1392¢ F. Whatever quantity
of grain is taken each time for treatment, it should be much less in bulk than the
water into which it is to be immersed. The grain is put into a basket or bag made

from loosely woven matorial, so as to permit the water to pass in and out readily with-
out the grain Straining through.

Pt up and the grain immer-

The grain is first Put into No. 1 a minute or two, raise

*d up and down a few times
s0 that it may be thoroughly wet, and heated so as not to lessen the temperature of No.

=, Into which it is next plunged and moved about for twelve to fifteen minutes, so ag to
be thoroughly saturated. It is very important to keep the temperature of the watsr in
this vessel at 132°; if it sinks below add warm water and if it rises above add cold water,
never allowing it to reach higher than 135° or lower than 130¢ The grain, after
having been ruised and lowered into No. 2 several times for twelve to fifteen minutes,

15 lifted out and cooled, either by dipping it into cold water or by pouring cold watep
upon it,

Considerable smut may be removed before treating with hot water, by placing
the grain in g« vessel of cold water and stirring it about for thirty minutes The
smutty grains will float to the top and may be skimmed off,

Chemicn! Solutions, 1In treatment |

)y uzing solutions of chemical compounds, there
is always a risk of injuring the germin

ating power of the grain,
But this method has been long followed with much success,
case of wheat smut (bunt) than that upon oats (loose smut).

In both cases the Jo¢ water remedy ranks the most successful. There are man
solutions that have been tried, but we shall refer to only two, It ig generally believed
that a strong solution used for a short time is better than a weak one for a longer
period, especially where the seed is to be sown by a seed-drill. When grain is allowed

to soak for a long time, it 10es not readily pass ou¢ of the drill, and hence using a
stronger solution for a shorter time is preferred,

usually more in the

The following are among the best solations that have been tried :

l. One pound Cupper (blue vitriol) dissolyed in three
Wet the grain thoro i8 solution an

slaked lime upon it,

2. Three pounds of Copper Sulphate dissolv
grain thoroughly and dry by sprinkling plaster
This quantity will be about sufficient for fifteen

2 A0,

gallons of water,
d then dry it gradually or sprinkle

ed in five gallons of water,

or slaked lime upon it and mix well,
bushels of grain,
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3. One pound Copper Sulphate dissolved in twenty gallons of water. Allow the

seed to remain in this twelve to fifteen hours and put it in lime water for teu minutes

and then dry.

{. One pound Potassium Sulphide (liver of sulphur) dissolved in ten gallons of
water. Allow the grain to steep in this twelve hours, stirring it from time to time so
as to thoroughly mix ; then spread the grain so as to dry.

5. One pound Potassium Sulphide dissolved in twenty gallons of water, Steep the

grain in this twenty-four hours

In closing this report I wish to express my thanks to yourself and to the Minister of
Agriculture for the liberality and readiness shown to supply the equipment asked for
from time to time, for the purpose of increasing the usefulness of the department over

which I have the honor to preside
Your obedient servant,

J. HOYES PANTON,
Professor of Natural History.

ONTARIO AGRICULTURAL COLLEGE
December 31st, 1894.
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PART III,

REPORT OF

THE PROFESSOR OF CHEMISTRY.

To the Presivlent of th Ontario Agricultural College .

Sir,—It affords me pleasure to submit herewith the

report of the department of
Chemistry for 1894,

The changes in the order of lectures and in the text-boo
recommended in my report of last year and authorized by y
wise changes. The plan of requiring the students of the
chemicals used by themselves, instead of paying a fee,
all concerned.

ks in my department,
ou, have proved to be
third year to pay for the
has operated satisfactorily to

More sawples of soil, marls, wood ashes, fertilizers, ete, have been sent to our
laboratory for analysis this past year than any other year since my appointment. In
cases of general interest, we undertake, as far as time permits, the examination of the
above materials ; but in no case, since no charge is made, do we undertake analysis of a
private nature, calculated to advance the interests of certain individuals or companies,

During the year just closing, and immediately after the conclusion of the third
year examinations in May, we devoted severai weeks ‘) official analysis in connection
with the American Association of Official Agricultural Chemists, The time thus spent
was devoted to the investigation of the several methods of determining phosphoric acid
in its different forms, proposed by the official reporter on phosphoric acid. ' The im.

portance of this kind of work to the science of agriculture cannot be overestimated.
My assistant, Mr. R. Harcourt, and j

Ferguson, McOallum and Ken
of 1894. To these gentlemen,
taining the best methods of det

ete.
My report is arranged under the following heads :
The Composition of Cheese and Whey in Relation to each other,
Analysis of Soils from Lake Temiscaming District.
Analysis of Fish Manure,
Analysis of varieties of Turnips, Swedes, and Mangels.
Effects of thinning on the Composition of Roots,
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THE OOMPOSITION OF MILK, CHEESE, AND WHEY IN RELATION TO
ONE ANOTHER.

An extensive chemical analysis of milk, cheese, and whey was begun by us early in
May last, to study the constituents of milk in their relation to the yield of cheese. This
line of study was suggested by the excellent work upon the investigation of cheese com
menced at Geneva, N.Y,, jn 1891, and by important conclusions drawn therefrom. It
is to study this question from the standpoint of Ontario conditions, as well as to bring
new facts to light, that this line of chemical investigation has been entered into.

The principal points of the present investigation are

I1st. The degree of uniformity in the proportion of fat to casein in our milk.

2nd. The relation of the fat contained in our milk to its cheese-producing power,

3rd. The proportion of the fat of the milk lost in whey by our method of cheese
making
{th. Fat as a basis in apportioning dividends to patrons,

oth. The average composition of our milk, cheese, and whey

Compounps CoNTAINED IN MiLK, CHEESE, AND WHEY,

Water Milk contains about 87.6, cheese 34 6, and whey 93 4 per cent. of water.

Fat [he fat of milk, cheese, and whey is a mixture of glycerol salts of several
acids, and is the same substance that forms so large a portion of natural butter, Milk
contains about 3.5, cheese 35.5, and whey 0.24 per cent. of fat.

Casein. This is the chief nitrogenous substance in milk, and is commonly called
curd. This curd or casein can be precipitated in milk by acids or by the use of rennet,

Milk contains about 2.3, cheese 22.1, and w hey 0.13 per cent. of casein,

Albumen Albumen 18 similar in composition to casein ; but, unlike it, is not thrown
down or made insoluble by acids or the action of rennet. In cheese-making, the albumen
passes more or I ompletely into the whey. The amount in milk is about 0 7,1in cheese
1, and in whey ) per cent,

Total Sol By this term are meant all the compounds (except water) taken

together

PLAN OF SECURING SAMPLES FOR ANALYSIS.

The k used was from our herd of twenty cows. FEach cow’s milk was tested with
a Bab tester as soon as drawn, and the milk from the herd divided into two lots
ACCor as it indicated a high or a low per cent. of fat. Lot L represented milk low in
fat H wiik high in fat. In addition, milk was purchased from two or more neigh
be farmers and added to lot L or H, according to whether the per cent. of fat was
low or high. After being thoroughly mixed, 300 pounds were taken from ecach lot and
put into separate vats to be made into cheese. From ecach vat a sample for chemical
analysis was taken ; and to replace these samples, equal quantities from lots I, and H
were added to their respective vats. The milk of each vat, being exactly 300 pounds,
was made into cheese by a skilful maker, under exactly similar conditions. Cheese was
made in this way every day during the first week of May and of June. Sawples of milk
were taken for analysis on the 2nd and 7th days of May, and 4th, 6th and 8th days of
June. The cheese and whey of these dates were also sampled and analyzed. The fol
lowing tables give duplicate analyses of these samples of milk, cheese and whey.

Lot H represents the rich milk, in which the per cent. of fat is 3.915. It took an
average of 9.4 pounds of this milk to make one pound of cheese. Lot L represents the
poor milk, containing 3.302 per cent. of fat and requiring 10.3 pounds of milk to make
one pound of cheese. Out of the following tables we have selected all the full duplicate
analyses and have made from them our general averages for wilk, whey, green cheese,
and cheese one month old.

all

of

Per cent

casein

Wuey

orf fat.
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Table showing average composition of milk, whey and cheese.

Water Sugar,

ash, et

Fat Casein, Albumen.

Average of 18 luplicate determinations of
J distinct samples 87.687 12,318 46 2.279 0.704 789
\verage ‘cr 1893 at 48 American factorie 87.280 12.72 3.77 2.18 0.69 ). 78

Wh

Average of 12 luplicat

determinations of
6 distine

t samples Y

3.435 6.564  0.239 0.130 0.759 5, 436

Average for 1893 at 18 Ameri

can fact 1e8

o .00 1) U.38

Average of 10 luplicat

» distinct cheg

for 1893 at 48 American factories

termaation

34.601 65.399  35.511 22.108 082 6.70
36 . 84 63.16 33.90 23.32 5.94

Aver

()

of 12 dup

6 distinet cheese 32

18.607 5)

1.475

The above table shows an

wrked degree of uniformity hetween Canadian and Ameri-
can fl\"l'.l';'h

As a check upon the amount of the fat of the

wilk retained in the cheese, fat deter-
minations of cheese were made directly

. and also by difference hetween the fat lost in the
whey and that contained in the milk. Making allowances for the difficulty of determining
accurately the fat in cheese, owing to its scmewhat uneven distribution, the figures in the
last two columns of the following table, obtained by direct determination and by differ-
ence, agree closely, and point to a conclusion entirely in accordance with that arrived at
by the Geneva station, viz, that * the loss of fat in heese-making is quite independent of
the amount of fat in milk Another feature brought out in this table, and one which
reflects credit upon the maker, is the smail amount of the fat of the milk lost in the whey,

Table showing pounds of fat in cheese and whey from 300 pounds of milk

Pounds of at 1n
yield o

ind

By direct de

» June 4.... 300 3.080 ).216 1:0.71 9.24 28 .25 1:3.0 h8 9.66 8.66
/ May 7..... 3800 3.193 2.420 | 1:0.75 9.58 27.50  1:2.8 78 8.86 8.80
y I June 6. ... 300 3.194 2.046 | 1:0.64 9.58 29.75 | 1:38.1 10.44
i May 2 , 300 | 3.482 2.106 | 1:0.60 10.45 27.76 | 1:2.6 39 9.47 10.06
! June 8 300 3.664 2.327 | 1:0.65 10.69 31.00  1:2.8 59 10.39 10.10
Total 1,600 | 3.302 2.223

June 6. .. 300 | 3.6556 | 2.368 | 1:0.65 10.97 32.76  1:2.9 BT ferossvne

May 7 3 3.685 5 1:0.61 11.056 20.25  1:2.6 1.02 9.65 10.04

H May 2..... 300 | 3.899 1:0.59 11.70 | 29.75 1 1:2.5 i1 9.73 | 11.29

June 8..... 300 4.000 | ¢ 1:0.56 12.00 82.60 | 1:2.7 53 11 11.47
(June 4 X 300 5 BP eosios 13.01 33.75 1:2

Total 1,600 | 3.919 ' 2.366 | 1:0.60

158.00 1:2.6 | 55.13
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The best method of paying for milk delivered at cheese factories is a subject of great
importance to cheese-makers and patrons of cheese factories. Certainly the old method,
viz., that of paying for milk according to weight alone, is not satisfactory. Of late there
1 a tendency, particularly among American cheese men, to pay according to the amount
of fat contained in the milk, The justice of this method evidently depends upon the con-
stancy between the per cent. of fat and the yield of cheese.

In the table the percentages of fat are arranged in the order of their amounts in both
L. and H, giving a range from 3.080 in L to 4.338 in H. In this table also the L and
H samples are separately grouped to give an average for L samples, representing milk
low in fat, and for H samples, representing milk high in fat. An examination of the
figures under * ratio of fat to casein” reveals a gradual decrease with some variation in
the proportion of casein to fat as the milk increases in richness By comparing the groups
it will be seen that L, with an ave: age of 3.302 per cent, of fat, gives on an average 0 67
of one pound of casein to one pound of fat ; and H, with an average of 3.919 per cent, of
fat, gives on an average 0.60 of one pound of casein to one pound of fat. While it would
not do to conclude hastily from these tests, covering only one week in each of two months,
that milk containing 4 per cent. of fat contains less casein in proportion to its fat than
milk which contains 3 per cent. of fat, still it must be admitted that these results point
in that direction. Below are given the results of tests along this same line made by the
Geneva Station (Bulletin 68, New Series). Samples of milk were collected once each
week through the entire season from the herd which gave milk richest in fat and also from
the herd which gave milk poorest in fat. The average results secured from each cf these
two herds during the season were as follows

Average | Average Pounds of casein
per cent, of fat | per cent. of casein |for one pound of fat

in milk | in milk, in milk,

Herd giving mil" vichest in fat..... 0.63

|
Herd giving milk poorest in fat...... ; 3.3 2. 0.66
-

These results show that the milk poorest in fat contained a trifle more casein for each
pound of fat in milk ; but, for all practical purposes, the results may be regarded as show-
ing uniformity in the relation of fat to casein in factory milk from different herds.

Our averages for the milk poorest in fat and for the milk richest in fat are practically
the same as those of the Geneva poorest and richest milk ; their tests cover one day of

very week throughout the season and our tests cover the first week of May and of June ;

the conclusions drawn from their results and from ours are the same, viz , that the poorest
milk contains more casein for each pound of fat, but Geneva found a difference of 0 03,
while we found a difference of 0.07.

From the milk having more casein for each pound of fat, more :heese for each pound
of fat would be expected, than from the milk having less casein for each pound of fat.
What are the facts ?  Fifteen hundred pounds of milk L, containing an average of 3.302
per cent. of fat or a total of 49.539 pounds, yields 144.25 pounds of green cheese, being
=9 pounds cf cheese fcr each pound of fat. = The same weight of milk H, containing an
average of 3.919 per cent. of fat or a total of 58,73 pounds, yields 158 pounds of green
cheese, being 2.6 pounds of cheese for each pound of fat. Under exactly similar conditions
of handling, the rich milk yields 133 pounds more cheese than the poor milk, but the poor
milk makes s of one pound of cheese more for every pound of fat than does the rich milk.

Suppose L and H to represent two patrons, each supplying 1,500 pounds of milk,
L's milk yields 144.25 pounds of cheese and H’s milk 158, Then, if the cheese nets 9
cents, patron L should receive 144.25 x 9 or $12.98 ; and H, 158 x 9 or $14.22. Had
these patrons been paid according to weight of milk alone, each would have received equal
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shares. In all, 302.25 pounds of cheese were made, netting 9 cents a pound, 302,25 x 9 =
$27.20 would be divided equally, each patron receiving $13.60, Accordingly, patron L,
supplying the poor milk, would be paid 62 cents too much, and patron H 62 cents too
ittle,

SECOND PERIOD,

The principal points being investigited in the chemical analyses of milk, cheese and
whey, now in progress at this College, the plan of securing samples for analyses, and the
results obtained during May and June, are given on page 20, During those two
months, particularly May, there was plenty of rain, and pasture was abundant.

The average percentage of fat of the samples of milk (five in number) testing 3.6 and
over, was 3.915, or practically 4 [t took an average of 9.4 lb. of this milk to make one
pound of cheese ; the milk contained an average of one pound of fat to .60 1b. of casein,
and it yielded 2.6 1b. of cheese per one pound of fat. The average percentage of fat of
the samples (five in number) testing under 3.6, was 3.302. Tt took 10.3 1b. of this milk
to make one pound of cheese, The milk contained one pound of fat to .67 1b. of casein :
and it yielded 2.9 1b, of cheese per one pound of fat. That is to say, the milk high in
fat made more cheese per pound of milk, contained less casein per pound of fat, and
yielded less cheese per pound of fat than the milk low in fat. The investigations outlined
on page 20 are being continued along exactly the same lines.

Herewith are given, in comparison with those already published, the results for July
and August. ‘Duriag this experimental period the weather was unusually dry ; and the
May and June. The average of all full duplicate
determinations shows that the milk of May and June contained .059 per cent. less fat
and .019 per cent. more casein than the milk of July and August,

pasture was less nbundant than during

-
)

The table below gives the composition of the milk and that of the cheese and whey
obtained from it, on four different dates for lot L, or milk low in fat, and lot H, or milk
high in fat. The figures showing the omposition of the milk of any particular date and
vat, and those of the cheese and whey made from that milk occur on the same
line of averages. In lot H the milk of \ug. 2nd and July 31st was the richest in fat,
containing a little over 4 per cent. The percentage of fat in the cheese of these dates is
about one higher than that in the cheese of July 5th, made from milk containing 3.819
per cent. of fat, and about 3.5 higher than that in the cheese of July 7th, made from milk
containing 3.489 per cent. of fat. In lot L, with slight exceptions, a similar relation is
evident, 1 e., cheese relatively rich in fat comes from milk relatively rich in fat, while
cheese relatively low in fat comes from milk relatively low in fat. It can also be said of
the whey that the percentage of fat is relatively high or fow as the percentage of fat in
the wilk from which it was made was relatively high or low. The relation in the fat of
the milk, the cheese and the whey observed above, was not so evident in the May and
June analyses. The fat of the milk being held mechanically in the curd, and tending to
separate from it and to rise to the surface, variations in conditions attending coagulation,
willing, etc. would materially influence the amount of fat retained by the curd. If
exactly similar conditions in every detail could be secured, the fat in the whey would
probably vary fairly regularly with the juantity of fat in the milk. In lot H, with one
exception, the yield of cheese is in the order of (thc ugh not necessarily proportional to)
the percentages of fat—the richest mill ylelding the greatest quantity of cheese. The
exception is in the low yield of cheese on July 31st. It may be accounted for, however,
by the gassy condition of the curd of that date cesulting probably, as analysis showed, in
a drier and conse quently lighter cheese, In lot L, upon the sgme date, a similar deficiency
in yield of cheese occurs. The curd of this cheese was also gassy ; and analysis showed
a relatively dry cheese. The percentages of fat in the other three samples of milk, and
also their yields of cheese are very close. In lot H the average percentage of fat in the
milk was 3.849 ; and it took 9.7 1b. of this milk to make one pound of cheese. In lot
L the average percentage of fat in the milk was 3.153 ; and it took 11.18 Ib. of milk to
make one pound of cheese. That is, » given weight of rich milk makes more cheese than
an equal weight of poor milk.
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Table showing pounds of fat in cheese and whey from 300 pounds of milk

inds
n yield «

cheese

ination

y difference

tern

2

247
671
820

153

#91

July 7Tth § 23 0.64/10.467| 30.7 2.9 129 9.808
July bth 4 3 ) 2 0.656/11.457| 31.26 2.7¢ 223(10.839
July 31st : ! 4 0.60/12.048| 29.50 2.4 . 804/11.186
August 2nd 0.53/12.225; 31.50 164(11, 33(

0.6046 7 1:92 2.620/43.165

On July 31st 300 Ib, of milk, lot L, containing 9.921 ]b. of fat, yielded. less cheese
than the same weight of wmilk, lot L, July T7th, containing 8.823 |b, of fat. Why less
cheese from the richer milk? The table of composition shows that the milk of July 31st
was the highest in fat and second to the highest in casein of all other samples in lot L,
The same table shows that the milk of July 7th was the lowest in fat and in casein of
all the samples in lot L, Basing the yield of cheese only upon the composition of the
milk, a greater quantity of cheese would be expected from the milk of July 31st than
from the milk of July 7th. More actual water-free cheese was obtained from the former
milk ; but analysis proved that the cheese of the Tth was the wettest and that of the
31st the driest in lot L. This difference in the quantity of moisture retained in the
cheese is sufficient in itself to account for the lighter cheese from the richer milk. The
above table also shows in lot L more cheese on July 6th than on Aug. 2nd. This is
another instance of the poorer milk yielding the greater quantity of cheese. The poorer
milk contained only .171 Ib. less fat, but 1.398 Ib. more casein than the richer milk
The cheese produced from these two samples of milk contained practically equal weights
of water. The whey produced also contained practically equal weights of casein and of
fat. It would, therefore, appear to be the excess of casein in the poorer sample of milk
that enabled this milk to yield a greater quantity of cheese. The analysis reveals a
difference in the amount of casein in the cheese of these dates, which is exactly equal to
the difference in the casein of the milk of the same dates. This fact is consistent with
the above opinion, viz., that the greater weight of cheese from the milk lower in fat was
owing to its greater quantity of casein.

In lot H, the lowest yield of cheese occurred on J uly 31st, and the highest yield on
August 2nd. The milk of the 2nd contained only .177 Ib. more fat and .675 1b. less
casein than the milk of the 31st. but the cheese of August 2nd was two pounds heavier
than the cheese of July 31st. Why should there be this difference in the quantities of
cheese from equal weights of milk, varying in fat by only .059 per cent.? Three facts
in explanation are brought out by analysis, viz, the excess of fat in the milk of the 2nd
was not lost in the whey, but was retained in the cheese ; the excess of casein in the
milk of the 31st was partly lost in the whey ; and the cheese of the 31st contained 1.25
Ib. less moisture than the cheese of the 2nd. The curd of the 31st was gassy. That of
the 2nd was normal. This is another example of gassy curd yielding dry, light cheese.
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The milk of July 5th contained, on the whole, .99 1b. more fat, and .816 more casein
than the milk of July 7th. Botn samples produced normal curd. The analysis of the
cheese and whey of these dates showed that the excess of fat and part of th» excess of
casein in the milk of the 5th were not lost in the whey, but remained in the cheese, A
greater yield of cheese, therefore, might be expected on the 5th, and this was the case,
As only part of the increased weight in the cheese of the 5th was due to water, the

excess of fat and of casein in the milk of the 5tk must have contributed to the increase
in the weight of the cheese of the Oth,

The average percentage of fat and casein in the milk of July 5th, 7th, 31st and
\ugust 2nd, in lots L and H, are arranged, in the above table, in the order of the per-
centage of fat. The figures, under ratio of fat to casein, show considerable
irregularities in the amount of casein per pound of fat. For example, in the richest
milk, containing 4.075 per cent. of fat, there is .53 1b. of casein to one pound ot
fat; while in the milk poorest in fat, containing only 2.967 per cent., there is .65 Ib, of
asein to one pound of fat. Yet the richest samples do not necessarily contain the lowest
amount of casein per pound of fat. For instance, in lot H, the casein in the first and
second samples is represenved by .61 and .65 respectively, and in lot L, in the third and
fourth samples, by .61 and .62 respectively, Notwithstanding these individual irregu-
larities, the average percentage of casein is 2.098 in lot L, and 2,336 in lot H : and the
average quantity of casein per pound of fat is .66 1b. in lot L, and .60 b, in lot H.
These figures indicate the tendency of milk rich in fat to be also rich in casein : but that
the relative increase in the casein is less than that in the fat,

Lots L and H, the former being milk low in fat and the latter being milk high in
fat, represent equal quantities of milk, each being 1,200 1b. The abive table shows
that the 1,200 b, of rich milk contained 8,442 1b. more fat and mde 13.74 1b. more cheese
than the 1,200 1b, of poor milk. But the two richest samples of milk yielded the least,
and the two poorest samples the greatest quantities of cheese er pound of fat in the
milk. The figures in the colamn under “ Ratio of fat to cheese” clearly indicate a

decrease in the proportion of cheese to fat in milk as the samples of milk increase in
richness,

THirp PEeriop.

The following is a report of the analyses made during September, October and No-
vember, together with a summary of all former results. The data along each of the lines
of investigation, viz ( 1) the fat in relation to the casein in milk; (2) the fat of the milk
in relation to the yield of cheese ; (3) the quantity of the fat of the milk lost in the
whey ; (4) the fat of the milk as a basis in apportioning dividends to patrons, and (5)
the composition of milk, cheese and whey are strikingly concordant in the three periods
into which the experimental season is divided.

In all; one hundred and eighty complete analyses, representing thirty distinet sam.-
ples each of milk, cheese and whey have been made. No variations in methods from
those outlined in the first period have been made. But the milk purchased to supple
ment that from our own herd, as explained above, was not procured from the same parties
throughout the experimental season. This circumstance lessens the value of the figures
giving general averages in composition.

By comparing the figures in this table showing average of all with similar figures,
tirst, for May and June, and secondly, for July and August, it will be seen that there is
practically no diffe.ence in the composition of the respective products in these three
periods.  But by comparing these same figures of lot I, with lot H in the above table,
and in the other two periods above referred to, at least two products, milk and cheese,
contain higher p:rcentages of water in lot L than in lot H, higher percentages of fat in
lot H than in lot L, a slightly higher percentage of casein in the milk of lot H than in
the milk of lot L, and, in two of the periods, a higher percentage of casein in the cheese
of lot L than in the cheese of lot H. These facts show that the composition of the
cheese varies nearly as the composition of the milk from which it is made,
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To preduce one Ib. of cheese, it takes on an average one lb, more of the milk con-
taining 3 290 percentage of fat than of milk containing 3,903, By referring back to the
results of May and June and of July and August, it will be seen that to produce one pound
of cheese it took, in the former period, .9 of one pound more of milk containing 3.302
percentage of fat than of milk contiining 3.915, and, in the latter period, 1.47 Ib,
more of milk containing 3.153 percentage of fat than of milk containing 3,849, The
Average percentage of fat in milk I, of the 30 fat determinations made during the season,
is 8 248 This milk yielded one Ih of cheese per 1064 1b. of milk. While the
average percentage of fat in milk H of the 30 fat determinations made during the sea-
son, 18 3 889 This milk yielded one pound of cheese per 9.5 1b. of milk, The figures
show that it took practically one pound more of the poorer than it did of the richer
milk to make one pound of cheese,

Table showing Average Composition of Milk, Cheese and Whey,

|

Albumen.

‘ Sugar, ete.

l

\/

verage of ]?‘lll]'»h'.'I""i"t«‘l'lHA.«( ns of 9 sample
May and June { | 12 3 3 2.279 0704 |
rage of 10 duplicate determinati ns of b samyp’es,
July and August . ; . .
erage of 22duplicate determin ations of 11 samples, |
September, October and N vember 2.283 0.861
Average of all 87.6: 2.274 0.848
Average for 1893 at 48 American factories 87 .4 2.72 2.48 0.6y y’

2.260 0.981

Whe

Average of 12 duplicate determ nations of 6 samples,
May and June ) 0.130 0
Average of 18 duplicate determinations of 9 samples, —_
July and August o | 93.168 0.954
Average of 24 duplicate determin Ations of 12 samples,
September, October and Noven ber., .| 93.182 | 0 951
Average of all ... . 93.261 | 0.931
Average for 1893 at 48 American factories 93.000 f 0.86
|
, V

[ |
Average of 10duplicate determinations of 5 samples, ’ | ! — i
May and Juue N , 34.601 | 65 399 | 35.511 | 22,103 1.082 | 6.703
Average of 14 duplicate determinations of 7 samples, |
July and August T
Average n"..'('l‘lll'lll'ab'l!t'lr‘rlnlll:illﬂll*"f 19samples, | |
Septem ber, October and November 35.192 | 64.807 | 34.246 | 22.9278 1.141 7.148

“verage of all .. . 34.693 | 65.306 ‘ 34.826 | 22.494 1.341 6.644

oY

(freen eheese

34.287 | 65.718 | 84.720 ! 23.103 1.801 6.086

Average for 1893 at 48 Am. rican factories | 36.84 63.16 33 9% 23.32 5.94

This table gives the average c

the full duplicate analyses for each period of the ori son, viz,, May and
June, July and August, and September, October and Any duplicate analysis
in which one or more cons ined, has been rejected in compiling
this table. i ) there is very little ion in the figures giving the
composition of milk in the above three periods, and practically none in the case of whey.
There are variations in the figures for cheese in the above periods. But these are due
probably to the difficalty of sampling cheese for analysis. For milk the average of all is
taken from 50 duplicate analyses of 25 distinet samples ; that for whey is taken from h4
duplicate analyses of 27 distinct samples ; and that for cheese is taken from 44 duplicate
analyses of 22 distinct cheese.
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Table showing ratio of fat to casein, «nd relation of fat in
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Table Showing Pounds of Fat in Cheese and Whey from 300 Pounds Milk

fatin vield

nds of

1.096

amount of fat contained in 300
pounds of milk of different dates, there is very little difference in the amount of fat in
the whey of different dates. The figures in the last rn‘lumn. under fat in ¢
ence, show that, in rich milk, a greater quantity of fat becomes entangled in

milk to .\'il Id of cheese
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The above table, showing ratio of fat to casein, contains six duplicate analyses of the

percentages of fat and of casein in lots L and H of September, October and November.,

It gives averages of percentages of fat and of casein for the three periods of the experi-

it in vield mental work, viz. : May and June, July and August, and September, Ostober and Nov.-
by ember. [t also reports separately the season’s averages of fat and of casein in lots I, and
H. The figures in the third column show the decimal of a pound of casein to one pound

of fat in the milk. The L average for all represents duplicate analyses of 15 distinct
samples, or 30 single determinations ; and the H average for all represents duplicate
analyses of 14 distinct samples, or 28 single determinations. The figures giving percent.-
ages of casein do not show a regular proportional increase with the increase in the per-
centage of fat. The most that can be said as to the increase of casein, is, that a number
of rich samples of milk give a slightly higher percentage of casein than a number of poor
samples. This is shown by the averages in the table. But there are instances, in the
whove table, or poor milk being comparatively high in casein, and vice versa. Similar
instances occur all through the season’s tests. While a number of samples of milk
weraging high in fat tend, as above stated, to average slightly higher in ¢ asein, the
increase in the casein is apparently quite independent of the increase in the percentage
of fat. That the casein does not increase prcportionau'ly as the fat, is shown (-Inarly by
ths figures in the third colomn under ratio of fat to casein.  As a result of dividing con-
tinuously incre 1sing p ‘reentages of fat into nearly constant percentages of casein, the ratio
must widen as the percentages of fat increase.

difference

Since the fat and the casein of milk go to form fully 55 per sent. of the

weight of
its cheese, and since the fat of milk varies cousiderably,

but casein slightly, it follows that

in 300 equal quantities 'ot" milk of increasing percentuges of fat yield under normal conditions
¢ fat in increasing quantities of cheese, but that the yield of cheese per pound of fat gradua.lly
» differ decreases, ‘Comff:nluvntly fat alone cannot accurately determ.m", the cheese producing
e curd, power of milk. The above table shows that L samples, averaging for the whole season

.248 percentage of fat, yield 2.89 pounds of cheese per pound of fat ; while H sumples,

averaging for the whole season 3.890 percentage of fat, yield only

2.65 pounds of cheege
per pound of fat,

But while fat alone does not accurately determine the 'hm'sv-producing power of
milk, it is preferable, as g basis for apportioning dividends, to the Common methods, i, e,,
according to weight of milk, A careful study of the results of our season’s tests from
the important standpoint of apportioning dividends, leads me to believe that for milks
varying in fat from three to four per cent. a number, representing the “verage percentage
of casein in such milks, might be added to each fat reading ; that this sum of fat and

casein would be a much fairer basis than that of fat alone for distrihuting dividends to
patrons,

atio of fat

Rs

In the table below, fifteen average determinations of fat and casein of distinct vats
of milk, both in milk high and in milk low in fat, are arranged in periods, in order to
show the ratio, (1) of fat to vield of cheese, and (2) of fat plus casein to yield of cheese,
For each period, are given the total pounds of milk, the total
the average percentages of fat
fat plus casein to cheese. In every pe
wider for milk low in fat than for mil i . The season’s average gives .24, or
practically one-quarter pound more cheese per pound of fatin L than in H milk ; while the
average ratios of fat plus casein to yield of cheese in milk low in fat, and in milk high in

(LY XY Oy Oy O

NSO
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fat, are practically the same for corresponding periods ; and the season’s average gives
identically the same vield of cheese per pound of fat plus casein with L milk, ave raging
3.248 of fat, as with H milk averaging 3.890 of fat.

Rati I the

Pounds of | Percentage | Percentage | Sum of fat | Ratic f fat wuulr! the fat
Date milk of fat of casein plus to yield of and \sein t
ipplied in milk in milk, ocaseln greencheese the vield of

n cheess

RTres

Lot L

June 4t} 300 3.080 2.216 16.062 1:3.0 1:1.70
| May 7th 3 193 2.420 16.401 1:2.8 1:1.67
May Tt -
Period 1< June 6tl 300 3.1 2 046 16 404 1:3.1 1:1.80
: ; 1 ¥ 2 17.268 1 2.6 1:1.60
May 2nd 300 3.482 2.106 7.2 1:2 ; 60
‘.lm;)» 8t} 300 3.564 ) 827 17.514 1:2.8 1.7

Tot 00 302 2.223 83.649 1:29 | 1 ~
"na - &c

—_ 1 1

"l"-‘-\ Bt 2 ] 1:1.78
? a77 ' 1 1 ) 86 1. 67

August 2nd 00 3.197 1.977 1 Hl..» | 6

h”)t }1st 09 3. 807 2.024 16.743 1:2.67 |

Total 1,200 3.1563

*

) RO

Sept. 6t} 300 2.925 2.130 15.597 1 308 1.71
b it} 00 132 2.032 16.218 1: 2.87 1: 1.6
| Oct H" 300 3.563 2.274 16 .901 1:294 1 7¢
Period 3 Nov, 6th 00 3. 382 4
]
Oct 2

Wh

e season

Lot H

June 6th 300 3.6b5 2.368 li’ ,':z 1 ) } 1 \{
'M.u' 7t 300 3,686 2.265 17 877 1 _’ 6 1.63
Period 1 ‘" 9nd 300 3.899 ) 181 18.519 1 2.5 1:1 rn:
June 8th 300 1.000 2.396 18.822 1 :2.7 1.72
' ‘“ 4th 300 4.338 2 445 19,836 1:2H 1.70

Total 1,60)

915 2.329 92.841 1:2.( 1.69

7 }. 48 2.237 7.289 1:2.9 1:1.97

July 7ti . 300 3.489 2. 237 17 28 Y 1.7

w7 ;vlhl 300 3.819 2.509 13.279 1 iz 1:1.70

Period 31w gy, |0 300 1.016 2.412 18.870 1:2.44 1:1.56
§ . ‘ .

August 2nd i 1 1 : 1.6

Total

. 300 3 692 2.246 17 898 1:2.82 1:1.74

.‘\‘)::vlt ,4:;i,h 300 3.885 2 190 18 3-_)7 1:9 7 211 ?‘)

] “ 4th 300 3.887 2 284 18 483 1:3 68 1:1 69
3 Period 3 Nov. 8th ... 300 3.928 2 396 18.606 1:2.56 1:1 67
"6 Gth. . 300 3. 949 2.452 18.819 1:2.70 1:1.71

Jet. 2nd .... 300 1.076 2.284 19.050 1:2.65 1:1.70

Totdl

Whole season
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Age gives

y The following table makes it clear, (1) that in paying according to weight of wilk
veraging

patron L, whose 1,500 pounds of milk t_ sts 3.302 percentage of fat, receives 69 cents
more than the relative value of his milk ; while patron H. for the same weight of milk.
testing 3.915 percentage of fat, receives 69 cents less than the relative value of his miik

2) that in paying according to percentage of fat, the loss and gain upon the same milks

‘ are 5) cents, being just 10 cents better than the former method, but in this case it is the
l,",, (tvhl.“{,‘,‘ patron having the poorer milk who loses, and the patron having the richer milk who
casein to gains ; and (3) that in paying according to percentage of fat plus casein, the discrepancy
_“'f(",""." “' is reduced to an insignificant amount. Similar conditions are traceable in this table

through the oiher two periods of the season’s tests.
D L4

2.274 is the average percentage of casein calculated from lilty analyses of the above
quantities of milk. It is this percentage of casein that was added to the percentages of
fat in apportioning divide 'ds upon the basis of fat, plus casein. This number is certainly
applicable to milks averaging between 3.248 and 3.890 percentage of fat ; it explains why
two per cent. added to the fat reading gives a fairer basis for apportioning dividends tha;
adding nothing, one per cent., or three per cent.; but it must not be accepted as final and
wpplicable for very rich or very poor milk without further Investigation,

Patrons receive for milk supplied according

to
Pounds Pounds weight
of f of
milk cheese cheese,

supplied produced

to

to to .
»erce '
weight percentage | Percentag

of milk of fat of fat
and Casein,

cts. § $ c
69 13 83 b9 14 32
1,500 b8, ¢ 4 69 16 39 o9 156 89

“July and August T , 200 +69 10 44 8 10 90
S ! ,200 23 ' ) 69 12 78 +48( 12 32
Sept., Oct., and Nov 800 +88 16 b4 17 16

- . “ 1,600 89 19 62 19 03

. in May and June . 1,600

CoNcLusioNs Draws FroM THE SEkason’s TEsts,

l. Taking the average of several samples, a relatively large
obtained from relatively richer wilk, but the increased yield of chee
s than the increased percentage of fat in the milk.

r yield of cheese ig
8e iy proportionately

2. Under normal conditions of milk, curd, ete., the percentage of fat in chesea
varies closely with that in the milk from which it is made,

J. Under normal conditions of milk, curd,

etc,, a slightly higher percentage of fat ig
found in whey from rich than from poor milk,

4. The development of a gassy curd decreases the yield of cheese

from a given
quantity of milk,

5.. Oasein in milk does not increase proportionately as the fat, .

6. Milk poor in fat makes more cheese per pound of fut than milk richer in fat,

- That the greatest degree of care must be exercised in bandling milk from the
‘ t is drawn from the cow until made into cheese, to secure a maximum yield of

Cl. 38,

8. While fat as a basis in distributing dividends, is fairer than the co
8 still fairer basis is the sum of the fat ) in of the milk.

by adding an average percentage of casein to the fat reading,

wmon method,
This sui is obtained

3 A.C,
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ANALYSIS OF SOILS FROM LAKE TEMISCAMING DISTRIOT

Early in the spring, two samples of soil from the Lake Temiscaming district were
procured for analysis, through the Government agent for that district. One sample, a
fumus, represents the surface soil ; the other, a clay, the soil underlying this humus.
Che extent of this new district is greater than is generally known. It contains about
1,000,000 acres of first-class farming land. This land is rolling, well watered, and timber
ed. Mr. Neven, who has surveyed the townships north of Lake Temiscaming, reports
that out of five townships there would not be over one hundred acres of bad land. These
remarks also may be applied to the land south, between the lake and the Montreal river,
and excepting a rough belt of probably five miles just to the south of the river, to the
and stretching beyond for seventy or eighty miles
f several

The district possesses good timber
varieties such as white pine, black and yellow birch, spruce and tamarac
I'here are also said to be some splendid flats of sugar niaple. The atmosphere is not
felt as a corresponding tem
In winter, there is usually plenty, though
The spring is not late, and the cl'mate is well suiced
for agricultural purposes. The soil over the district is apparently very uniform, consist
ng of a surface soil of humus, eight or nine inches in depth, beneath which is
xcellent quality

lamp : and consequently a low winter temperature is not
perature would be in a damp atmosphere
10t an excessive, amount of snow.

a clay of

The following table gives the composition of these soils

-1

Moisture 1.700 1.710 1L.706 } 7.568 7.595 7.581
Insoluble matter 74.660 74 880 74 770
'rgan - 3.650 3.690 3.670 15.458
S ble silica 0.312 ). 255 0. 283
Alumina (Al, O H.820 0.619 6.719
Peroxide of iron (Fe, 0,) 1.000 4.000 $.000
Phe 81 wice acid (P, O 0.292 0.203 0.247
Sulphuric acid (3. ( 0.192 0.213 0.202
Br. ox. of Manganese (Mn, O, 0.583 0.544 0.5663
Lime.(Ca. O 0.977 0 732 0.8564
Magnesia (Mg. O 2.180 1.850 2.010
Potash (K, O 1.980 1.980
Soda (Na, O 0.331 0.331

ndetermine

Total s .
l Nitrogen g 0.160 5% 0.492

The constituents of chief importance to be determined in a soil are phosphoric acid,
nitrogen, and potash. A soil containing sufficient amounts of each of these constituents,
4 wnd having right physical properties, is fertile. A soil is said to be rich in the above
constituents when they are present in the following quantities : Nitrogen, 0.15 ; phos
phoric acid, 0 20, and potash 1.0 per ceut. Therefore, as to plant food in the abov: }-,la_v
soil, it is abundant.
That plaat feod in soils may yield abundant crops, a 8oil must possess such physical
properties as warmth, a proper degree of moisture, porosity, etc
Solar heat, as the sun’s rays, is the greatest source of heat of practical importance in
relation to the production of crops. Dark colored soils absorb the most and radiate the
fewest rays, properties enabling such soils to attain the highest temperature. The sur-
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face soil of humus covering the Lake 'l'umiscmninq distric
very great importance to any agricultural district, This surface of humus, by tillage,
will become mixed with the underlying clay and improve the clay’s porosity. It is this
property of porosity that gives to a soil the capacity to absorb and retain moisture,
Clay soi's naturally possess a high absorptive power for salts in solution. This absorptive
property for potash, ammonia and phosphoric acid has besn shown to be due to hydrated
oxides of iron and aluminium, which constituents abound in the clay of this district,

By the gradual mixing of this clay with the overlying humus, a soil of most excellent
agricultural properties will be formed

t is of this character, a matter of

ANALYSIS OF FISH MANURE

Mr. 8. Oku, of Tokio, Japan, who paid our College a visit last January, left with us
a sample of fish manure brought from Japan, expressing a desire to have it analyzed, It
ippears that large quantities of this manure are procurable in Japan ; and the authorities
of that country are considering the question of its exportation as a manure,

[t was found to contain the following percentage composition :

Moisture

Organic matter
Nitrogen . ...
Phosphoric acid e
I’otn.sh.”................

81.656
11.230
0.906

0.234

This material is similar in composition to the whole herrings received from British
Columbia in 1890. (See Annual Report of 1890.)

Prof. C. C. James, in the above report, has said : * It will thus be seen that a most
excellent fertilizer can be produced from any one or all of the samples of fish refuse sent
here for analysis by (a) extracting the fat or oil : (6) removing the excess of moisture by
drying ; (e) thoroughly pulverizing. The fertilizer thus produced would be rich in
nitrogen and phosphoric acid, but would be deficient in potash. To make a completa
fertilizer of it an addition of sulphate of potash might be made.”

ANALYSIS OF VARIETIES OF TURNIPS, SWEDES AND MANGELS.

The following table gives the percentage
loLs per acre, of the several varieties of turn
Agricultural Committee of the Ontario Agricultural
promising varieties to be tested over Ontario during the s

of dry matter, and yield of dry matter in
ips, Swedes, and mangels selectel by the
and Experimental Union, as
ummer of 1894 ;

o N o » & § ] ! Oi s
Varieties. Per cent, of Average weight| Yield f roots

Dry matter
dry matter, of root,

per acre, per acre,
e S——————— —

———— ————

Ibs,

l'ons,
Turnips and Swedes :

Jersey Navet (93). . 182 1.7567 ’ ‘ 1.51
Early American Red Top . 112 1.622 ¥ 1.28
Hartley's Bronze Top. ..... 9.825 953 37 1.12
Carter’s Prize Winner . o 3. 896 920 10, | 0
Carter’s Elephant (93). . 182 945 9. 1.00
ngels :

Giant Yellow (intermediate) ... 04 2.47 . 3.10
Long Red Selected. . . . 70 2.51 30, 3.218
Warden Prize Orange Globe ..., .60 2,05 24 .83 2.886
White Silesian . . .69 1.78 21, 3.114
Mami .oth Red (intermediate) P .70 I 1.70 20. | 2.598

For information regarding the yields of these roots ov

er Untario, see the report of
the Ontario Agricultural and ixperimental Union appended

to this annual report,
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The dry matter of roots being almost wholly digestible, the yield of d'ry matter
rather than the yield of fresh material, determines the relative merits of varieties ‘frm
the standpoint of yield, Carter’s Elephant, on account of the higher pe rcvntu;;q»( ‘(\1- 1?1‘7\
matter, though yielding nearly one-half ton per acre less fresh material th‘n‘n t\«\nlqr
Prize Winner, produces actually one-quarter of a ton per acre more food. The lite

In each insta
that the sum of tl
vl;’ll! per root ¢

21.2 3 of fre ri @ )CAUSe ts high pe: R4 Wt
Silesian mangel, yielding 21.20 tons of fresh material, produces, luumsf (')f‘l l]r I ‘ wiped dry, were
entage of dry matter, practically as much actual food as other varietiea yielding as g about two pou
) 5 v v . S (2 8 . » » » ' . :
much as 30 tons of fresh material per acre. The time is fast coming when farme rs, i
selecting varieties of roots, will consider the percentage of dry matters as well as yie |

}~r:rrn

It is [vruluh[_\'
50 harvested on t
y variation in t}

2, or to 20 inc

drills

THINNING ON THE COMPOSITION OF ROOIS

EFFECTS Ol

In fresh material Calculated to wnter-free substance

In all cases ¢l
than 1in those thin

Varieties 3 £ : 3 £ $ ‘ irnips, the perce
2 ag | B < & ‘ g8 | = = part, it gradually
I o | B &g - - ® k- XL | o r ery instance the
S < ; 2| 8% S g ; f_ g | = By £ - [n the mangels it
B 4 O < |z O | O < & s | P 1@ plants ; but the dr
N— _ - han at 12 inches.
" ' . o thinned to 12 inch
” (1 913.167/.10410.161) .800,.061 7.480) 1.369) .803188.202) 6.004| .4sc N o svach & o
Unthinned 12 908 .168!,107/10 151 81)/.061 7.440| 1.376| .876/83.171 6.645 196 kr X rfu U 18 cons
\ verage 87.795(.910 .167).105/10.156, .80b6/.061 7.46(| 1.372| .864/83.211| 6.599 196 of the thinned root:

}

n th oy
. - & - 2 1 the turnips than
i1 849 .164/.105] 8.5 771 .060 06| 1.435 997/81.478, 7 1{"1 78 g . I
12 inches ‘12 848 .1561/.093 791/.063| 8.059| 1.559| ,88481.507| 7.517| .¢01 roots 18 more than
- - » e a7 a9l 7 406 QA S
A verag« 89.477/.848/.1567/.099 8.5675 781.062| 8,063 1.497 940/81.492| 7.422 ots mature earlies

(1 940 .150,.006! 8.762 756! 064 8.738 1.394 80281 .4H4| 7 (l!tt o 80 :,;0')11 as that
20 inche 1 2 915/.152/,096| 8.771 770 .063| 8.506 1.413| .892/81.587| 7.1568 19
Average 89.243|.927:.1561|.096| 8.766 762/.063| 8.622 1.403 892/81.495| 7.088 {9

Swede s

i1 DO6!.185(.078/10 063| 1.123/.166/ 4.881| 1.51H6| .639.82.409 9.19¢] 1
Unthinned \ 2 609 .180/.072/10.062/ 1.122/.166/ 4.987 1.474 590 82 W} 9 ‘A’.‘T 1.3
\ verage 87.789!.602 . 182(,075(10.062] 1.122|.166, 4.934 1.491] .61482.405/ 9.193 1 S M
i1 A75H.197/.082! 9.280! 1.007,.179 5.080 1.740 724 81.980 3 r«'.ff» 1.08 w
12 inches 1 2 572,206 .099 9.248' 1.026/.169| 5.063 1.819 874.81.696, 9.063| 1.484 Usthioned
. » 4 N " 'y -y ~O 2 a7« . nnec
\ verage 85.680.5673/.201/.090, 9.264 1.016/.174| 5.066, 1.779| .799,81 “-"‘} 8.979| 1.502 9 4 inches

- ‘ . 3. & inches

f1 533 .166|.067) 8.482| 1.187|.169] 5.026/ 1.565| .631'79.989(11.103 1.5% : I‘]”“f;"_\

20 inches |2 5111.172(.076| 8.602| 1.089(.174/ 5.102| 1.622| .716,81.120( 9.798/ 1.6 5. 16 inches
\verage 89.396/.537/.169/.071| 8,642| 1.113(.171] 5.064' 1.503, .67380.554/10.495| 1.61¢ ,

6. 20 inches

Tu rnips

gy | - ” 9lgo gorl19 70 9 Unthinned
.’ ' (191.577|.818|.800/.338| 5.292| 1.072/.103| 9.711| 9 497 4 "‘.?'f:’ ~J~, 1; .‘.:. 1 a2 d athen
Unthinned |2 814/.706/.260 5.497) 1.025(.10110.020| 8.382 2.968!65.262/12.169( 1.1% e e
\verage 831|.753(.294| 5.394! 1.048(.102| 9.865| 8 9389 3. I!Krtnl IH.»’l‘J.H" 1.2 19 alae
e rasisn roxlra ¢ o 16 inches
[195.674/.623| 762 .444| 1.712] .783|.0562,14.401|17.614/10.263 :i'.f.,_‘.n‘lg,.a.{—s,’ 1 20 90 inches
12 inches .. cieeel9 ). 67 .,;'__’|; 762 .443| 1.5% 704].056(14 Z{.:b."l lz,l:.l-'\l()ﬂ}() :"”‘Q'ﬂ'.‘“?l 1 ;’{N inche
i Average Jooeo..| 622].762|.444) 1.651| 748 (m‘n 37817.61410.261 38.164117.187| 1.26 B\,
: [ (1/95.851|.553|.806 1.88¢| .803.074/11.89517.337/11.400/40.508(17 272! 1.50 nthinne

%0 inches 12 .583/.812 1.86¢| .788|.070(12.540 17.466/11.400 m.l:wjlg.sso! 1.506 \‘I:::_’::::
i Average..........| ... |.568.809).530 1.874 :955 07212.217 17.40111.40040.320(17.111 | 1.56 3

16 inches
20 inches

The above table gives the percentage, composition of m:i‘nge]s,'Swedes, and turm.ps
cultivated at three different distances apart in the drill. The drills were a little ove
27 inches apart. Complete analysis was made of samples unthinned, thinned to 12
inches, and to 20 inches in the drills.

The above table
size of the roots, anc
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SAMPLING,

[n each instance, half a-dozen roots were taken

; and these roots were of such sizes
that the sum of the weights of the

six equalled six times the weight of the average
weight per root of the entire plot. They were then washed clean, and, after being
wiped dry, were cut into a pulp. From the thoroughly mixed pulp a sample represent-
ng about two pounds was taken for analysis

EFrFecTs oF DivrERENT DisTaNcES oN ComProsITION,

[t is probably unnecessary to say that each kind was sown on the same date, and
1lso harvested on the same date : and cultivation throughout was alike. Oonsequently,
any varlation in the composition of turnips, Swedes, or mangels left unthinned, thinned

12, or to 20 inches, would be due to these different distances between the plants in

the drills.

In all cases the percentage of water is
than in those thinned to 12 or to 20 inches
turnips, the percentage of water is prac
apart, it gradually incre
very instance the perc:

two to three lower in the unthinned roots
in the drills. While, in the mangels and
tically the same where 12 as where 20 inches
ases from uuthinned to thinned to 20 inches in the Swedes. In
ntage of ash in the dry matter is least in the unthinned roots.
In the mangels it gradually increases with an increase in the distance between the
plants; but the dry matter in the turnips and Swedes at
than at 12 inches. I[n each, the crude protein is le
thinned to 12 inches. The amides are also le
free extract is considerably higher in the
of the thinned roots. The decrease in th
in the turnips than in either the Swe

20 inches apart is no greater
ast in the unthinned, and most where
ast in the unthinned roots. But the nitrogen-

dry matter of the unthinned roots than in that
e quantity of nitrogen-free extract is much more
des or mangels ; while the crude fibre in the thinned
roots is more than in those unthinned, especially in the turnips. Evidently unthinned
roots mature earlier than thinned roots, but the quality of the food contained in them is

$

not so good as that in roots thinned out

L3
b aai \verage Yield of : .
— by st | weghvor | Vot | Dry mate
v - : root, per acre. I ’ g
E— — ppmmme e (RN F— A R
Ib tons,
Siwed
1. Unthinned : - 12.211 .46 22.60 2.760
2. 4 inches 11.781 1.06 27.78 | 8.273
3. 5 inches i y | 11.98Y 2.07 29.75 | 3.667
i. 12 inches T 680 il 11.320 2.79 27.25 3. 0856
5. 16 inches ... ... sonvenses] il 3.76 27.10 | 3.081
6. 20 inches .... Sewe . 10.604 424 256.00 | 2.6561
Fa /"""I"‘:
Unthinned . 8.423 A8 | 20.37 1.716
4 inches 5.710 1.28 37.50 2.141
8 inches 4.908 2.60 39.16 1.921
12 inches 4.326 3.89 37.88 1.639
BB O 55«05 6050 5bonsontassdnnns 4.501 4.99 37.27 1.678
20 inches 4.649 5.42 32.40 1.506
Mangels ;
Unthinnei ; van . " 12.205 .69 38.79 1.734
{inches ....... il P R 11.471 1.50 | 39.80 4.565
8 inches : T TR 10.713 2.46 | 37.86 4.035
12inches ............... i ST 10.523 3.12 35.90 | 3.77
16 inches e . 9.391 3.73 33.85 | 3.179
20 inches . . .. bR K 10.757 3.96 29.10 | 3.130

The above table shows the effects of thinning on the psrcentage of dry matter, the
size of the roots, and the yield yer acre. With one or two slight exceptions there is a
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gradual deerease in tlie percentage of dry matter with an increase in the distance be
tween the plants in the drills. Without one exception, the average weight of roots
increases as the distance between the plants in the drills increases, But the largest roots
do not necessarily give the greatest yield per acre. The third column of figures shows
an increase in yield as the distance between the plants increases to 8 inches ; but beyond
this distance the yield gradually decreases as *ne distance increases. Regardless of gize
of roots, Swedes thinned to 8 inches in the dril, turnips thinned to 4 inches, and mangels
unthinned yield greater quantities of dry matter than when grown at other distances
apart. But bearing in mind the deficient quality of the dry matter in unthinned roots,
it would be advisable to grow a few hundred pounds less dry matter per acre to obtain
an increased quality of food. Swedes clearly give the highest yield of food of the best
quality thinned to a distance of 8 inches; turnips, though they yield the most pounds
of dry matter thinned to 4 inches, only lose about 220 pounds of dry matter per acr:
thinned to 8 inches. This loss is counterbalanced by the enhanced quality of the dry
matter Both yield and quality considered, 8§ inches appears to give the best results,

“
PROFES
o\
CONCLUSIONS
There are two lines of investigation that press themselves most urgently upon our

attention for the coming year. The one is further analysis of milk, cheese and whey in
connection with cheese-making ; the other is an examination into the conditions of the

soil of even well tilled farms which is not producing the quantities of certain crops which To the President .
they formerly produced.
l'o meet the expenses in these connections, we shall require an iacreased grant, SiR,—I have

I again beg to call your attention to our need of the basement of the chemical

sessions since my
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PART 1V,

REPORT OF THE

PROFESSOR OF VETERINARY SCIENCE.

To the President of the Ontario lgricultural /'u[/»!/,‘

SIR,—I have the honor of presenting to you my second annual report. During the
sessions since my last report 1 have delivered lectures to the first year students on
veterinary anatomy and veterinary materia medica, and also a course of practical
stable lectures. To the second year students I have lectured on veterinary pathology,
veterinary obstetrics and the laws of breeding, and have also delivered a course of lect.
trés on “ practical horse.” To the special dairy class I gave a course of lectures on the
ordinary diseases and accidents to which the dairy cow is subject. To all my lectures
the students paid good attention, and the knowledge thereby gained will no doubt by
valuable to those who will have the care and breeding of stock under their charge in
atter life. OQutside of my work in the class-room I have given professional attention to
the stock of the farm, and I am pleased to say that with the exception of sheep the losses
have been comparatively very light. Below will be seen particulars.

Horses  We have had a few c
sore necks etc., but no fatal or eve

Catte. We had a few cases of abortion in cows, a few cases of netritis, some of
retention of the placenta, a couple of partial paralysis, a couple of difficult parturition,
+ few of impaction of the rumen, etc., all of which made comp'ete recoveries, I must
acknowledge that the Ccomparative immunity from loss in cattle wnd other stock is, to a
large extent, due to the careful feeding and general care given by the foreman, Mr. Lamb,
who is very attentive and very careful in carrying out instructions. We lost two
animals. One was the imported polled Angus bull, I was telephoned for one Sunday
evening to go up to see him, but he died before 1 arrived. A post mortem revealed the
formation of an abscess in the throat, which had ruptured internally and caused death
very suddenly by suffocation. The other fatal case was that of a grade cow. At first
she showed symptons of ordinary impaction of the rumen, with tympanitis, T treated
her for such and she showed signs of improvement, but the symptoms returned, and for
considerable time they could be relieved only to return again. The symptoms were so per-
sistent that we became satisfied that there was some mechanical obstruction in the stomach
or intestines. As she would eat very little we' nourished her with flaxseed gruel, etc.,
but eventually she died, and a post mortem revealed a ball of woody fibre, the size of u

ases of indigestion, some wounds, calks, sore shoulders,
n serious cases of any kind,
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arge hen’s egg, in the pylorus (the passage from the fourth stomach into the intestine).
This ball was rot firmly fastened, and no doubt®*at timee its position became altered,
illowing the passage of a certain amount of ingesta, when it would again insinuate itself
into the passage, and that accounted for the intermission of the symptons. The obstruc
tion was composed of very fine fibre resembling wool. Mr. Rennie and myself examined
it very carefully and came to the conclusion that it was a collection of the fibre of
ucerne, of which the animal had eaten considerable. It appears to us that if lucerne be
ripe, or nearly so, a portion of the fibre becomes indigestible, and the fibres accumulate
and form a ball, which in some cases may act as this one did. In order to make more
sure we requested Prof. Panton to examine it. He tested for animal and vegetable matter
and pronounced it vegetabl He also macerated a quantity of lucerne and obtained

ke fibre

Sheep.  We lost a number of sheep and lambs from different causes. One ewe died
from gangrenous metritis ; one ram from concussion of the brain, received from fighting ;
and a yearling ram from the same cause. A few died from diseases of the liver, similar
to that of last year, but I think we have done with that trouble now, as the supply of
roots fed has been limited, and we think the disease was caused by feeding too much
roots containing saccharine matter. We lost a few young lambs from a collection of wool
1 the pylorus. It is impossible to prevent lilln‘n( swallowing more or less of their damy’
wool, and it has a great tendency to collect and form a bal! which, if of sufficient size,
cannot pass through the pyloric orifice, but becomes fastened there and by stopping the
passage causes death Then we lost a number of yearlings and a few older ewes from a
collection of woody fibre, similar to that found in the cow, obstructing the pylorus. I am
of the opinion that lucerne is not safe food for any animal, unless it be cut and curml
when rather green. When matured it becomes very dry unwl woody, and portions of i
ecome quite indigestible, 1 treated all the lambs this year again regularly with a d-‘co‘
tion of pumpkin seeds, in order to prevent loss from tapeworm, and I am pleased to
state that I succeeded, as we had no trouble whatever from these pests. In all cases where
death occurred from any cause I held a post mortem and examined very carefully fo= tape-
worm, but did not find any. The following is the mode of treatment I adopted : I cut
or broke all seeds, then put them in a pot with water, and placed the pot on the stove
and let the water come to a boil, then set it back on the stove and let it simmer for 6 to
3 hours, and afterwards strained the fluid ; we then drenched each lamb with the product
of from one to two and a-half ounces of the seed, according to the size of the lamb.
This was done every ten days or two weeks from the middle of May until the middle of
August. It entails a good deal of work, especially the preparation of the decoction, but
I think the result paid for the trouble, as we have had no losses from tapeworm the two
years we have practiced this treatment, and for many years previous the losses from this

ause were very heavy. I trust we have now got rid of the worm entirely.

Pigs. There were some losses of newly born pigs, but other than that we lost but two
animals, one of which died from inflammation of the bowels, and the other, a young
Berkshire boar, died, apparently, from excitement and exhaustion, as a post mortem
revealed all organs healthy.

DEHORNING OF CATTLE.

As instructed by you, on the 7th of June I dehorned 16 head of dairy cattle. 1
used a saw to operate, I had no shears and could not conveniently procure & pair. I have
never seen the operation performed with shears, but am of the opinion that the saw is
fully as good. As dehorning is not practiced in this section this was my first experience,
except an isolated case here and there. I succeeded very well, with no after bad results,
except a little trouble in protecting against flies, and the collection of pus in the cavities
in two animals. I watched the mmmh closely, and was informed by Mr. McGillivray,
the dairy cattle man, that none of the cows missed a meal or failed in their milk. The
little trouble we experienced was caused by the excessively hot weather which followed
the operation. I do not consider hot weather a good time for the operation ; in my opin-
ion it should be performed in temperate weather, not in the extremes of either heat or
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cold. Under such circumstances I do not think there would be any trouble, nor do I
think the animals would require any after treatment whatever. I also think that the
time is near at hand when the operation will be more generally performed, especially in
lairy herds. As to the cruelty of the operation it is certainly painful for the time, but
it requires only from five to ten seconds per horn with the saw, and still less with shears ;
then the torture is over, and the cattle become more quiet and peaceable with each other,
and under such circumstances cannot injure each other, and will doubtless yield a greater
supply of milk.
TusErCULOSIS

In my last report I stated that I w
ymph as a diagnostic medium and also a
0.A.C. 1 have finished the experiments
for testing with the lymph called “tube

a8 carrying on experiments with Prof. Koch’s
8 & cure for tuberculosis in the dairy herd at the
and am now in a position to report the details
rculin” as follows: A ten per cent. solution
f the lymph in a one per cent. solution of carbolic acid is used. The temperature of the
animal is taken, the hypodermic syringe and needle and also the point of injection (1
sually select the loose skin just hehind the shoulders) are sterilized with, say, a five per
ent. solution of creolin or other good disinfectant ; then from three to four cubic centi-
meters (17 drops a c. c.) of the prepared lymph are injected hypodermically into the
animal. The temperature is then taken about every hour for from 15 to 18 hours, or
longer if it be a suspicious case and the reaction be not well marked. An increase in tem-
perature (called the reaction) of two degrees or over is supposed to indicate the existence
f tubercle. If the reaction should not reach two degrees, I would not like to condemn
the animal. Oonsiderable difference of opinion exists as to the accuracy of the test, some
claiming that it is unreliable and will in some cases condemn healthy animals, and in
others fail to cause a reaction in diseased ones. Within the last two years, I have had
considerable experience with it, both in the dairy herd and in private practice, and also
in witnessing the post mortems of cattle tested by others (the figures of which tests I
have seen), and my experience is that in no case does it condemn an animal that is not
diseased. Whether it in variably causes the reaction in diseased animals I am not prepared
to say, as that is a point very hard to determine, it being possible to do so only by the
indiscriminate slaughter of all animals tested, whether condemned by the test or not.
Below the figures of the tests in a few cases are given in order to illustrate thoroughly
the manner of testing ; but in the majority of cases I give merely the degree of reaction,
nd in cases that were slaughtered, the post mortem appearances.

No 1 Guernsey Cow. Temperature before injection 100 4.5,
at 6.45 a.m.,

Injected 4 o.c. lymph

Deg.
Temperature at 7.45 a.m. 1004 Temperature at 4,60 p.m, 102}
9.00 * 101 b. 103}
10.00 ¢ 101} 5. 103}
11.00 * 1004 . 1084
1200 m 101 g ’ 1033
1.00 p.m. 1013 9. . 1044
2.00 * 1013} .05 ¢ 1024
3.00 “ 102
This cow was slau

disease of both pulmonary and digestive organs. We. at the same time slaughtered her
calf about 10 weeks old (one of twins, the other being still-born) that had suckled its dam,

and we found the respiratory apparatus perfectly healthy, but the digestive and genital
organs very extensively diseased.

No. 2 Guernsey Cow. Temperature before injection 99 4-5.
at 7 a.an.

Deg.

ghtered and the post mortem revealed extensive and diffused

Injected 4 c.c. lymph

Deg. Deg.
Temperature at  7.50 a.m. 1003 Temperature at  3.03 p.m, 108
9.05 * 100§ 6.06 1054
10,06 101 A 1054
11.06 * 1004 v 106}
12.06 p.m. 101} : 107
105 “ 102 i 1053
206 1023
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tubercular deposits in both thoracic and abdominal viscera. .

No. 1 Jersey Cow. Temperature before injection 101. Injected 3 cc. lymph at
6.40 a.m

Deg. Deg
Temperature at 10.15 a.m 101} Temperature at 5,156 p.m 101}
12.05 p.m, 1014 7.56 ¢ 101
215 * 101 9.00 * 101
3.3 * 101

This cow, as will be seen, did not react, the highest point reached in 15 hours being
but 1-5 of a degree higher than the starting point, while an animal in peifect health will
often vary much more than that in the same time,

3y the foregoing figures the mode of testing can be readily understood, therefore I
will not in what follows give the full figures. In many cases the animals were tested
more than once, and in such cases I will give the degree of reaction in each test and also
the post mortem appearances

Degree of reaction Conclusion
No. 1 Ayrshire Cow - . 2-D degrees. Sound.
No. 1 Grade Cow - - ] - -
No. 1 Holstein Cow ... . 235 “ Condemned

This cow was slaughtered and the post mortem revealed the bronchial glands and
both lungs extensively diseased.
No. 3 Guernsey Cow. Tested Oct. 1893 leacted 6 degrees.
] l)‘,: l\(‘.'; ‘“ 5 “
Post mortem revealed a large tubercular deposit in the liver, and extensive disease
of the bronchial glands and right lung. Left lung slightly inflamed.
No. 1 Holstein Heifer. Tested Oct. 1893. Reaction 5 1-5 degrees.
. Dec. 1893. “ Hh45 ¢
Post mortem revealed the bronchial glands and both lungs extensively diseased.
No. 2 Ayrshire Cow. Tested Oct. 1893. Reaction 3 3-b degrees
“  Dec. 1893 = 11.56
Post mortem revealed the apex of right lung affected in the early stage. Well marked
tubercles in substance of left lung.
Devon Grade Heifer., Tested Oct. 1893. Reaction 6 1-5 degrees,
' “  Dec. 1893. - 515 “
Post mortem revealed well-marked and extensive tubercular deposits in the bronchia
glands and in the substance of both lungs.
No. 6 Grade Cow. Tested Oct, 1893. Reaction 4 3-5 degrees.
“  Dec. 1893. ¢ 335 ¢
Post mortem revealed the peritoneum diseased and attached to the abdominal walls
Large tubercular abscess in the liver, and the bronchial glands affected.
Guernsey Bull, Tested July 1893. Reaction 5 4-5 degrees.
“  Qect. 1893. " 415 “
o Dec. 1893. “ 335 =
Post mortem revealed the bronchial gl 1sand the substance of both lungs extensively
tubercular.

No. 2 Jersey Cow. Tested Dec, 1893. Reaction 1.5 degrees. Sound.

NO‘ ] -I"I"\'"I/ ('“”._ ‘" “ 6 2.5 1] “
No. 1 Grade Cow " ” be 4.5 o ¢
No. 2 Grade Cow. ¢ “ “« 51.5 o Condemned.

Post mortem revealed slight but well marked tubercular deposits in the bronchia
glands

This cow was slaughtered and the post mortem revealed diffused and extensive

No. 3
Post mon
No. 1 4,
Jersey H

Post mor
deposits in th

No. 1 Gu
Hol tein |

Post mon
aflected.

No. 1 H

Post mort
the liver,

J rsey Ba
No. 2 Gu
No. 2 Ho
lyshirve b
.|/;I‘~/’t’r‘f' ‘
No. 2 lo
Jersey Gy

This calf
Professor infor
only upon mic

No. 4 G'ra
No. b Gra

No. 2 Gue
* No. 2 Hol

No. 3 Gue

This calf

It will be
were the produc
purposes and !
l'oronto, and wi
disease, which ¢
even though bot

No. 4 Gue

Post morte




xtensive
>

mph at

8 being
Ith will

efore 1
e tested
nd also

1ds and

disease

marked

onchial

nsively

AND EXPERIMENTAL FARM,

No. 3 Grade Cow. Tested Dec. 1893, Reaction 3 4-5 degrees,

Post mortem revealed asmall tubercular deposit in the liver,

No. 1 Ayrshire Cow. Tested Dec. 1893. Reactioa 4-5 degree. Sound.

Jersey Heifer. Tested Dec. 1893, Res ‘on 4 1.5 degrees. Condemned

Post mortem revealed extensive disease of 1e bronchial glands, diffused tuber
deposits in the substance of both lungs. Left lung slightly inflamed.

No. | Guernsey Calf. Tested Dec. 1893. Reaction 2.5 degree. Sound.

Holstein Heifer. Tested Dec. 1893. Reaction 5 1-5 de grees. Condemned,

Post mortem revealed the brenchial glands, left lung and the liver extensi “ly
aflected.

No. 1 Holstein Bull Calf Tested Dec. 1893. Reaction 4 4.5 degrees,

Post mortem revealed the bronchial glands affected and diffused tubercular disease of
the liver,

Jersey Bull Calf. Tested Dec. 1893. Reaction 3-5 degree. Sound,

No. 2 Guernsey Rull Calf. Tested Dec. 1893. Reaction 4-5 degree. Sound.

No. 2 Holstein Calf. Tested Dec. 1893. Reaction 1-5 degree. Sound,

Ayshire Bull Calf. Tested Dec. 1893. Reaction 2-5 degree. Sound.

Ayrshire Bull. Tested Feb, 1824, Reaction 0 degree, Sound.

No. 2 lolstein Cow. Tested Feb. 1894. Reaction 2-5 degree. Sound.

Jersey Grade Heiter. Tested Dec. 1893. Reaction 4 3.5 degrees. Condemned.

“ Feb. 7, 1894, « 3 "
. ‘o “)7’ “ ‘“ ' l 5 ‘o

This calf was sent to Professor Smith, of the Ontario Veterinary College, and the
Professor informed me that the post mortem revealed tubercle in the bronchial glands, but
only upon microscopical examination.

No. 4 Grade Cow. Tested May 1894. Reaction 0 degree. Sound.

No. b Grade Cow. “ “ ¢ 1.5 « “

No. 2 Guernsey Bull Culf. Tested Dec. 1893. Reaction 1 degree,
“ Feb. 1894, =« 1 .
“  May 1894, “ 1 2.5 ¢«

No. 2 Holstein Bull Calf. Tested Dec. 1893. Reaction 1.5 degree.
“ Feb, 1894, o 0 !
¢ May 1894, ¢“ 0 ¢

No. 3 Guernsey Heifer Culf. Tested May 1894. Reaction 3-5 degree,

(This calf was about 7 weeks old.)

It will be seen that the tests did not condemn the above three calves : but as they
were the produce of diseased parents, it was not cc1sidered wise to keep them for breeding
purposes and { was instructed to slaughter them. Professor Mackenzie came up from
Toronto, and we held very careful post-mortems on them, but could ficd no trace of the
disease, which demonstrates the fact that the disease is, at least, not necessarily congenital,
even though both parents should be affected.

No. 4 Guernsey Cow, Tested October, 1893. Reaction 5 degrees,
“  December, 1893, . N L
“  Feb, 7, 1894, 2 4. “
Feb. 27, 1894, ° — “
May, 1894. 0
June, 1894, “ 145 «

Post mortem revealed the bronchial glands and left lung extensively diseased.
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No. 3 Holstein Cow. Tested October, 1“.'."» R« ‘.. tion H 4 .A» de L’." ¢
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and abdominal walls, megen e ric glands very much enlarged and containing considerable
quantities of tubercular matter, well marked inflammation of portions of the floating
colon, extensive tubercular disease of the uterus, the mucous membrane of which was
very largely diseased,

No. 2 Adyrshire Heifer, Tested December, 1893, Reaction 5 2 5 degrees.
Feb, 7, 1894, - 5 1-5
Feb. 27, 1894, - 115 -
May, 1894, - 025
June, 1894, “ 135
August, 1894, o 025 «
This heifer was then injected every week the same as the last-mentioned, making in
all seventeen injc [ons.

“

Che post mortem revealed the bronchial gland and pleura extensively diseased, a
few small tubercles in the right lung, liver and the mesenteric glands slightly diseased.

No. 3 Ayrshire Heifer. Tested October, 1893, Reaction 3
“ December, 1893, “ 2
“ Feb, 7, 1894, “ 0
“ Feb, 27, 1894, “ 0
“  May, 1894, " 0
“  June, 1894, - )
“  August, 1894, . 015

This heifer was then injected as the last mentioned, ma ing in all eighteen
injections,

The post mortem revealed tubercular deposits in pharyngeal glands, a large
tubercle in the liver, the mesenteric glands slightly affected, and some small tubercles in
the lung substance,

It will ! e seen that quite & number of the animals were tested several times, espec-
ially the three last mentioned. with a view to ascertain whethcr the lymph has any
curative powers if injected repeatedly. The post moarteme of these animals did not
indicate any such action. In fact in some cases, especially in the Ayrshire ow, No,
J, the indications point rather to the fact that repeated injections tend o diffuce
the disease. Towards the last, this cow did not do well ; she went blind w hout any
appreciable cause. She wag well looked after, and the stable in which we ha her and
the others isolated was well ventilated. In my opinion she would soon have di»d from
inflammation of the intestines, as there was well marked inflammation, of apparently a
subacute form, in considerable portions of the floating colon ; and I could account for
the inflammation in no other way than from the effccts of the diffused and extensive
tuberculosis of the coats of the intestines and subjacent organs. [t will also be noticed
in animals that were tested several times, that the reaction was well marked only on

isease of the first, or the first two injections, It appears in many cases to require a considerable
time to elapse between injections in order to get a reaction. This of courge teaches us
that there is little relinbility to be placed upon the effects of tests after (he first.

Note the facts in the cases of the Ayrshire bull calf and the Guernsey calf No. 1. Both
of these animals passed the test the first time, but the 1eaction in both cases was well marked
in the second test. This is hard to explain, as I do not think it possible that they could
liave received the germs of the disease in the meantime, ag they were kept in the stable
after it had been thoroughly disinfected, It may be that they contained the germs at
the first injection, but in such an early stage that they had not besome sufficiently local-
ized to cause a reaction ; or, as 1 have already stated, it is possible that an animal may

5 degrees,

9
2') “
1

5

2-b

om Sep be diseased and still not react, [ think the first the ory the more pre bable,

ons. In As to the disease being hereditary, opinions d.ffer. That the predisposition to the
diseases is congenital is generally admitted ; but whether the disease itself is congenital

slogle ét (that is, whether an animal, the produce of diseased pare 8 when born)

healthy 15 & point on which opinions differ, [t is claimed by some that germinal tuberculosis
ph razml never does occur, that is, that the offspring cannot acquire the disease from the seed of
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either parent, but (hat it may be possible for the foetus to acquire the disease through
the maternal circulavion, if the dam be affected. I favor this theory ; and if it is correct,
we can see that there is no danger of the offspring inheriting the disease from the sire in
any case, but of course the predisposition to contagion can be ‘transmitted by the sire
Our experiments go to demonstrate the fact that congenital tuberculosis is at least
)t common Note the No. 1 Guernsey cow’s calf. This calf suckled his dam
ind the post mortem revealed the respiratory organs healthy, but extensive tubercular
liseases of the digestive organs. As will be seen by the post mortems recorded here (and
it is also a well-known fact), the respiratory organs are the favorite seat of the disease
\ ve not therefore warranted in assuming that the calf was born healthy and if fed
pure milk would in all probability have remained so, but being reared on the milk of
his dam, which was very extensively diseased, it acquired the disease from the wilk. The
baccillus in the milk first coming into contact with the digestive organs, lodged there and
ultiplied, while, if the disease were conge..:*al, we should expect to find it in the respir
tory organs. In my last report I stated that I did not consider that there was danger
in using the milk of a tubercular cow, unless the udder or lacteal apparatus is diseased
Since then I have had reason to change my mind on this point, as Prof. Mackenzie dis
yvered the baccillus of tuberculosis in the milk of cows in which the pist mortems

9 ‘n' 'd these organs free from the dissase, the baczillus no doubt gaining access to the
will “}vrm.”"l' the circulation of the blood. Note also the three cilves, No. 2 Guernsey
nilK 1 . s 5 . 2 " -
If. No. 2 H 'stein bull calf and No. 3 Guernsey calf, These three were the progeny of
f, 1 2 R A

liseased parents wnd T am informed were reared as follows: Alln»}'u(l to .vmvklv the dam
for a few days after birth and then taken from her and fed the mixed milk of the h«'rt.l.
¢ received the germs in the milk or not is impossible to say, but if so not in
sufficient numbers to affect them, as the post mortem revealed all organs healthy, which
also shows that the disease is not often conganital, nor yet in all cases easily acquired ‘l
think the disease is much oftenar contracted by the inhalation of the germs than by their

introduction into the stomach

Whether they r

As regards the efficiency of the test, I have come to the following mwhnmw
hat it will not -.\\w.‘nya' condemn a diseased animal, but I have never known it
to condemn & healthy one. The first test is the only one upon which !nul‘h (lt‘pt-lhll'!!(‘n-

mn be placed The injection of the lymph has no pl'ly.ﬂologlcal. effect on a }'H'.All.!)
exciting a very slight degree of faver for a few hours While in
| it is often followed by

| nay be tha

wnimal beyond possibly .
. diseased animal, besides exciting a much better lll&rk"(i lviwr,. .
neral disturbance, such as loss of appetite and condition, dlnnmshml supply of milk, a
ondency to abort, etc. The degree of reaction does not determine 10e extent of the
lisease - but I have noticad that in cases where the reaction has tak_c-n pl.m:-- nhurtly ;\fte'r
he injection, say six to ten hours, the mmnfl h!\'ﬂ hw-l rut.hm' extensive 11[8(‘:}5“, while lnf\
\se where the reaction was longer in manifesting lt.m'H, soy twelve to eighteen hours,
there was but slight disease. In some cases 1t requires a very carfful post mortem to
liscover the disease, In the case of the No. 3 grade .cuw-thls was noticad. All
that was found in her was a small nodule in the liver, I think it probable that in cases
where the injection of the lymph has caused a rf‘&"liOﬂ and no disease hn\‘lm«n discovered
in the post mortem (as some claim), the reason is that a sulhcwntl:y ('arelu? p’m( mortem
has not been held, as mostly any organ in the body, even t_ho- brain or spinal cord, may
e the seat, and if the disease be slight it is often hard to find.

I{w;]u ('H‘u‘ll.\' submitted,

' . e Vs
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PART V.

REPORT OF THE HORTICULTURIST.

l'o the President of the Ontario Agricultural College .

SIR,—I have the honor to submit herewith my repor: for the Horticultural Depart-
went for the year 1894, I take pleasure in doing so, hecause I feel that, although in
some respects I have made but a beginning in the work %o be done, yet the beginning has
been successful. I am pleased to say that the work lias been lightened by the hearty
support and encouragement I have received from youvrself and the other members of the
stafl, the respectful attention of the students to one so lately of their number, and the
faithful performance of duties by the men over whom [ have charge. When entering
upon my duties here a year sgo I fully realized the responsibilities resting upon me, and
from the past year’s experience I feel assured that, with a continua ice of such co-opera-
tion the Horticultural Department will become more and more valuable to the institution
and the country at large, as well as more creditable to the Government which so liberally
supports it,

The report of the year's work can

be most conveniently given under the following
headings :

I. Teaching.
II. Management of the Horticultural Department.
[1I. Fruit Experiment Stations.

I. TEAOHING,

This being a college as well as an experimental farm, our first duty here is to give
instruction to the students. The instruction is given by means of lectures in the class-
room and practical work in the greenhouses, orchards, and gardens. Lectures on
horticulture are given twic: a week throughout the year to the second-year students, and
are illustrated as far as possible by specimens and object lessons in the class-room. The
following is a brief outline of the work covered in the course of lectures :

FRUIT GROWING.

INtauDUCTION, ~-Brief history of horticulture ; extent and importance of the industry ; Ontario as a
fruit-growing country ; the outlook for the fruit industry ; requisites for the business.

LeADING PRINC IPLES IN THE GR(
buds, leaves, flowers, fruit and seeds.

Probuorion o¥ NEw VARIETIES, - Species and varieties ;
and hybridizing,

)WTH OF TrERS. —Description and function of roots, stems, branches,

natural and artificial pollination ; crossing

PROPAGATION OF VaRrieTigs, —By cuttings, layera, grafting, and budding.

Serrine Our Oronarps AND Frurr PraNTaTIONS. —~Suitable soils and situations ;

distances for
planting ; marking out the grouud ; obtaining nurse+y stock ; transplanting ; watering ;

mulching.
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GENERAL MANAGEMEN ORCHARDS A) Fruir Prantarions —Cultivati manuring, spraying,
thinning fruit ; implements suitable for the different operations,

DirrerExT KINDS Or Fri Apples, pears, ninces, peaches, plums, apricots, cherries, grapes,
rasoberries, blackberries, currants, gooseberries, strawberries, etc, treated of in detail according to the
following syllabus : (1) History and botanical matter ; (2) Extent of cultivation ; (3) Methods of propaga
tion : (4) Soils snitable ) Culture required ; (6) Methods of pruning and training ; (7) Time and manner

of harvesting 8) Packing and marketing 9) Method of keeping and storing 10) Varieties grown,
" |

VEGETABLE GARDENING

(FARDENIN A8 AN Occural N Extent and importance of the industry narket gardening near
large towns and cities

The FARMER'S GARDE Location, size, an soil snitable

FERTILIZERS FOR THE GG A b Barn-yard rianure composts wrtincial tertilizers | time and manner
of applying then

GENERAL MANAGEMEN GARDEN.—Preparation for and cultivation of crops; rotatic rops
plan of garden

(FARDEN SEK Methed of obtas g itality : time and manner of wing : conditions favorable t«
germination,

RaisinGg Prants,—Construction and management of hot-beds and cold frames ; transplanting

Forcing Garnex Crors. —Illustrated by growth in the green-house f radishes, lettuce, onions,
tomatoes, cauliflowers, cucumbers elons, rhubarb, mushrooms, ete

GArRDEN CRror Root Beet, carrot, parsnip, salsify, radish, turnij Tul Potato, artichoke
Bu Onion, leek, garlic Stem Asparagus., Lea Cabbage, lettuce, spinacl Leaf-stalk Celery,
rhubarb. ¥ rs— Cauliflower, broccol Seeds—Peas, beans, corn. Fruit—Melon, citron, squash,
pumpkin, egg plant, cucumber, tomato, pepper Herbs —Sage, savory, mint, et Fur Mushrooms
Treated of in detail according to the following syllabus : (1) History and botanical matter 2) Importance
and extent of cultivatior 3) Soils and fertilizers suitable ; (4) Propagation ; (5) Culture and general
management 6. Harvesting 7) Packing and marketing ; (8) Storing ; (9) Varieties grown

LANDSCAPE GARDENING.

Loca n of ildings: making and care of lawns ; kinds, arrangement, and care of trees, shrubs
and flower beds ;: course and construction of walks and drives ; general surroundings

vines, hedges,

ARBORICULTURE

Importance of forests ; their effect on climate ; different kinds of trees ; their occurrence, habits, an
uses ; where trees should be planted ; raising trees from seed ; planting operations ; transplanting large

trees ;: care and management of trees, with a view to ornament, shelter, and ecocnomy,

FLORICULTURE.

Soi' for house plants ; methods of potting ; propagation of plants ; effect of atmosphere, temperature

and light on plants; watering ; trimming and training ; treatment of frozen plants ; resting plants
kinds of plante suitable for window or conservatory, hanging baskets, rockeries, lower beds, etc.; arrange
ment of plants for effect .

During the past year quite an addition has been made to the list of horticultural

books in the library, and from time to time various books have been recommended for
reading in connection with the lectures. The examinations are based partly on the
students’ reading, as well as on the lectures, The following are a few of the books
recommended on the different subjects treated

Fruirs.—Downiog’s Fruits of America ; The American Fruit Culturist (Thomas Jarry’s Fiui
Garden ; Small Fruit Culturist (Fuller); The Nuisery Book (Bailey).

VEGETABLES,—How to Make the Garden Pay (Greiner) ; Gardening for Profit (Heuderson) ; Succes
in Market Gardening (Rowson) ; The Vegetable Garden (Vilmorin-Andrieux

LANDSCAPE GARDENING.—Ornamental Gardening for Americans (Long) ; Landscape Gardening f
Farmers (3. C. Moon in Report Penn. Board of Agr., 1889).

ARBORICULTURE.— Practical Forestry (Fuller) ; Trees of North-Eastern America (Newhall) ; Ontari
Forestry Reporte. .

FLoRICULTURE,— Your Plants (Sheehan); Vick’s Home Floriculture ; Practical Floriculture (Her
derson.)

Pracricar InstructioN, besides that obtained from their regular work in the greenhouses and
garden and orchard, was given during the winter to both first and second year students in the various
methods of grafting fruit trées and ornamental plants. In the early spring they received practice in
pruning raspberries, currants, gooteberries, etc ; and later on in the season, when the fruit trees were in
Llonm, they received instruction in production of new varieties by zrossing and hybridizing. All of the:«
operations being performed by the students themselves, they took great interest in the work. It is the
intention during the coming season to emphasize this method of practical instruction as much as poesible
by having the students perform for themselves, under close personal supervision, the various operations
that may be carried on in the greenhouse, garden, and orchard.
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I[I. MANAGEMENT OF THE HORTICULT!I RAL DEPARTMENT
THE GREENHOUSES.

In extent and compieteness our greenhouses are probably unequalled Ly those of any
similar institution on the continent. There are six of these enclosing an area under
glass of a little over seven thousand square feet. I will mention the different

houses in
rder of arrangement, giving a brief account of the uses to which each has been

put
The Forcing House is 64 x 204 feet inside m¢ isurement. This house was riginally
ntended for growing roses, being built with benches ranging one above the other from
the front to the back of the house. We have thought advisable, however, to devote it
to the forcing of vegetables during the winter months On one of the lower
radishes and lettuce were grown in succession all winter
lowed by muskmelons. The fyrmer yielded abundantly, and the latter, although not a
lecided success, showed that melons may be grown in the greenhouse if attention is paid
wtificial pollination. One of the finest crops raised in this house last winter was
wliflower Sixty of these were grown on oue of the centre benches, on a space 24 feot long
y 34 feet wide, the soil on the bench being but 4} inches deep. They made rapid growth
nd every one of them hea led, forming beautiful, compact, tender * curds,” weraging
rom 7 to 9 inches in diameter. This crop was followed by lettuce, and that again by
rden peppers; both of which yielded well. On one of the upper benches, 3 feet wide,
two rows of tomatoes were planted and trained on wirs trellises. Bees not being in the
house to fertilize the blossoms, this was effected by shaking the trellises. The fruit set

vell and the vines bore steadily for the greater part of the winter, yielding a good crop
ranch of horticulture that needs

benches
In the spring these were fol

.

I'he growing of vegetables under glass in winter is g |
developing, and will no dou'+ prove quite profitable, .\lrv:nly some of our most enter
prising growers have made a start in this direction. At Grimsby two large greenhouses
have been erected for this work, and for the past two or three seasons have been shipping
irge quantities of tomatoes to the city markets, many of them going to the New York
market, where they sell at from 30 to 20 cents per pound.

[t is our intention to give more attention to this work in the
sible, find out to what extent it may be profitably carried on.
we intend utilizing the space under the benches by growing
barb. The latter is already up several inches high and will s
ng the summer and fall the forcing house w
which more will be said later on,

future, and, if pos

During the coming winter
mushrooms and forcing rhu
oon be ready for uge, Dut
as used for growing ~~hrysunthvmurm, of

The Propagating House, like all of the other houses, is 64 feet long inside, [t is
tisted up with a propagating bench 3 feet wide, running the entire length of the house,
Nearly all of the many thousands of plants required for bedding every yeur, and which
are propagated by moans of cutting, are started on this bench in 3 inches of clear, gritty
sand.  As soon as well rooted they are potted off intv 2-inch pots. At one end of thig
house we have had put in a propagating oven in which, by means of a close fitting glass
top and extra heating pipes coiled in a tank of water below, a very moist atmosphere
and steady high temperature can be maintained. In this *“ oven ” hard-wooded and
lowly-rooting plauts can now be readily started

Along the wall of this house are three tiers of shelves, running the full length of the

Louse on which such plants as gloxinias, achimenes and tuberous begonias are stored after
blooming. 1In the early spring, when these plants were iy, bloom and out of this house,
these shelves came in very useful for starting the seed potatoes used for very early
planting. Being thus fully exposed to the light, the sprouts on the potatoes were short,
stout and green, and when planted came up rapidly, giving potatoes 4 couple of weeks
earlier than could have been obtained from unsprouted tubers,

The Horticwltural Laboratory is 64xl]_£ feet inside, and is fitted up with a wide
central walk and benches on each side. This house is for the use of the students in doing

practical work, and carrying on original investigations. To facilitate this work. the
@ AC,
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f the walk are divided into sections foun fcet long, each student
for his own use two sections, one being a slate-cove red bench on which to keep
+ bench of soil six inches deep, in which plants are grown
On the former, during the past winter, were kept suc h plants as geraniums, oleus and

methods of grafting were practise { Petunias, a!so,

pot-crow I ants, and the other

fuchsias, on which the variou
grown for practice in artificial pollinatio On the soil benches were grown such
vhi were not only useful as affording a means of

ese various economic plants, but they each

a8 potatoes,
studvin

wson of the year when such things as new potatoes, | esh

.n\u] d a Crop a L

omatoes and green cucumbers had a high scarcity v vue

After the students had finished theu vork in this house in the spring, 1t was giver
f wglish forcing cucumber These occupied the housc for the

ip to the growing
vines were trained up the sides to the ridge in the

greater part of the summer I'he
long green arch, which, when bhanging full of fine large

)

entre of the house, forming
ucumbers ranging tre ne to two and one-half feet in length, was a sight greatly admired

v manyv hundreds of summer visitor
The following five varieties were grown
Empress of India, averaging 19 ¢ ucumbers to a vine, and the cucumbers averaging
ength. The most |-rnllu~‘fi\| variety tried

Wode weraging 18 cucumbers to a vine, wnd the cucumbers avering 20

ength
g
lison's Teleqraph, averaging 17 cucumbers to a vine, and cucumbers averaging

inches in length One of the finest ‘llm}i'}

Duke of Edinburgh, averaging 16 cucumbers to a vine, and cu umb
inches in length. Soon becon.es yellow and tough

s averagit

Chapin's Wonder, averaging 14 cucumbers to a vine, and cucumbers averaging
) 4

inches in length. Some of the finest specimens of this variety measured 34 inches in

length

The Intermediate House is 64x17 feet, and is fitted up with three feet side benches
nd a fivefeet centre bench. It contains a varied lot of greenhouse plants, but prix
cipally those which are being grown from time to time to keep up the succession of bloon
in the conservatory, the plants being at a stage of growth intermediate between those
eing started in the propagating house and those in bloom in the conservatory The
greater number of plants in this house at the present time are geraniums, cinerarias
caloeolarias, stevias and begonias.

Although this house is amply large enough to bring on all the plants require d for
inside bloom, yet it will, bv no means, accommodate the many thousands of plants which
have to be grown every year to fill the large flower-beds on the lawn. These, after being
2.inch to 4-inch pots early in the spring, are put outside under hot-bed and
gradually hardened off by raising or removing the sashes during
fine weather, so as to prepare them for their final removal to the flower-beds

The Tropical House is 64x20 feet inside, with an eight-foot centre bench and three

changed from
old frame sashes, and

By means of extra heating pipes this house is kept at a steady high

foot side benches,
‘.mnpvramn', in
variety of rare ornamental and useful plants.

which tropical plants grow luxuriantly It is stocked with a great

We have been endeavoring to get a good collection of economic plants that will be
aseful for instructive purposes. Among those to be found in this huuse are the follow
Musa Cavendishis, a dwarf species of the banana, one of the plants of which is at
present bearing a large truss of fine fruit. Citrus awrantium, the orange; Citrus
limonum, the lemon ; Ficus Carica, the fig; Olea ewropra, the European olive, which
furpishes the olive oil of commerce ; Punica Granatum, the pomegranate ; Cocus nucifera,
the cocoanut palm ; Phytelephas macrocarpa, the ivory-nut palm, the nut of which is
manufactured into buttous, umbrella-handles, door-knobs, ete. ; Cyeus revoluta, the sago
palm, from the pith of which a kind of sago is obtained ; Coffea arabica, the coffee tree;

ing

/'r//l r nNwgrun
pepper of con
amphor iz ol

gives the ging

I'/" ('M'/
the ridge beir
stAages for the
bloom of som
the show l)f
grow, on an a
but none of t
bloom Jlasts f
the past three
and many ha
farmers with
year

After the
lants as beg
lilies, hyacint
rex ln»;nnm.\-,
foliage.

In the ce
liameter and

In the 1
grown those |
those grown bk
India-rubber
varieties of A
f age and st
(Phormium te

That a cc
nterest to vis
which the nar
houses ; but
neet the requ
n one that is
ereenhouses o

It consist
factory in th
inch thick, an
ordinary sizec
hoth the bota
labified and s
pronunciation

The ink
nish, thinned
and is not affe

The supp
to prevent it 1
centre by wra
the loops of t
supports whicl




tudent
0 kn*’p
rrown
us and
), wer
plants
‘ans |\f
y each

i, fresh

3 given
for the
in the
e large
dmired

ging |

2 a9
ging 22

nches in

bsnches
ut prin
)f |||()Olh
n those
y. The
1erarias,

iired for
.8 which
er being
'n'(l and
s during

nd three
ady high

a great

t will be
e follow-
iich is at
; Citrus
re, which
nucifera,
which is
the sago
fee tree;

AND EXPERIMENTAL FARM

Piper nigrum, from the dried berries of which are obtained both the white and black
pepper of commerce ; Cinnamomum camphora, from the roots, stems and leaves of which
camphor is obtained by distillation ; Zingiber officinale, the underground stem of which
gives the ginger of commerce ; ete,

The Conservatory, our largest house, is 64x25 feet inside, with a wing 20x25 feet,
the ridge being 20 feet high. Running all around the sides of the conservatory are
stages for the display of plants in bloom. On these we aim to keep up . succession of
bloom of some kind the whole year round. At present (Nov. 15) the great attraction is
the show of chrysanthemums. We have about seventy different varieties of these, and
grow, on an average, four pots of each variety, Seventy seedlings were tried this year
but none of them have proved equal to already-named varieties. The chrysanthemum
bloom lasts for six weeks or two months, and is a great attraction while it lasts. Duaring
the past three weeks hundreds of visitors from far and near have visited the conservatory,
and many have declared it the finest display they ever saw. We wish that more of our
farmers with their wives and daughters could see the conservatory at this time of the
year.

After the chrysanthemums are over, the succession of bloom is kept up with such
plants as begonias, salvias, geraniums, pelargoniums, primulas, cinerarias, calceolarias,
lilies, hyacinths, tuberoses, fuchsias, etc. Along with these are staged such plants as
rex begonias, coleus, acalyphas, ferns, etc., which are remarkable for their beauty of
foliage.

In the centre of the house is a fountain, ‘with a circular stone basin 12 feet in
diameter and three feet deep, in which water lilies and other aquatic plants are grown.

In the 14-foot space enclosed by the walks running the length of the house, are
grown those larger plants and trees which require all the height of the house. Among
those grown here are a number of the Australian blue gum trees ( Zucalyptus globulus),
India-rubber trees (Ficus elastica), Australian silk oaks (Grevillea robusta), several
varieties of Arancarias, a couple of century plants (4gave Americana) over thirty years
of age and standing about 10 feet high, some large specimens of New Zealand flax
(Phormium tenax), besides a number of club, date, rattan and other palms,

LABELLING GREENHOUSE PLANTS.

That a collection of plants such as we have here may be of value to students and of
interest to visitors, the plant should be plainly labelled. The ordinary wooden labels on
which the name is written with a lead pencil, may do very well for commercial green-
houses ; but where plants are kept for instructive purposes or for display, these do not
meet the requirements, In our endeavor to get a good kind of label, we have at last hit
on one that is giving great satisfaction, and one which might be of value in other public
greenhouses or even in private conservatories.

It consists of a celluloid card, on a wire support. The celluloid we get from an organ
factory in the city, and is the waste from the facing of the organ keys. It is 1-16 of an
inch thick, and we have it cut into two sizes of labels, a small one 1} x 3 inches for
ordinary sized plants, and a large one 1} x 3} inches for larger plants. On these cards
both the botanical and common names are neatly printed, the botanical names being syl-

labified and accentuated so that students may readily become familiar with their proper
pronunciation.

The ink used for the printing is a glossy, black paint, made of drop black and yar-
nish, thinned with turpentine, so that it will flow readily from a pen point. 1t soon dries
and is not affected by water.

The support for the card is made of No. 16 steel wire, which should be galvanized
to prevent it rusting. The wire is cut 8 or 10 inches long and a small coil made in the
centre by wrapping it tightly about a §-in. rod. The celluloid card is held firmly between
the loops of the %0il and ean be set at any desired angle by bending back the coil on the
supports which are stuck in the pot.




past year all of the plants in

of about twenty-three acres, has been gone over regu arly with the mower and kept smoott
amd we S m Ihe many tree and shrubbery n;lllnx}»s‘llrl"vi about the lawn have been
trimmed and kept well cultivate i ['he grass edges, bordering the walk drives and
hrubbet lumps, estimated at six or seven miles in length, have all been gone over with
the edging knif | kept neat and trim ; and many f the drives have been improved
with an addition overing of screened grave During the winter the drives were kept
od 1ition t ! 1 o oV them atter ery heavy fall of snow vith a larg land
I wl h ") t wit! pl antage bdi ,v»,}m.\.-(! on ! \H}’ [l ountry 1 *Avl i

Y v g 1n front ol the Colleg build ng and the smaller ones on other }r.l"« 0
AW et out with ne {esigns and the plant wrefully attended to throughou

\ as0! With the attenti siven, the plants made excellent growth, and from Jun
till November pi ited a \!-' t which was greatly admired by the many thousands o
rsionists from all parts f the country During the year mu h improvement has

cen effected in different parts of the gro ds At the rear of the shop and tool shed
| ground has e e | and seeded and a number ot trees p anted ou Ahou
he new dairy and poultry buildings, the grounds have also been levelled and seeded and
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it once neat. legible, cheap and durable. During the

the greenhouses have been labelled with such labels, and

the houses soon become familiar with the names ol the

I'his makes a label which 18

« a result students at work in
t in them

nt

ints and naturally take n uch mon \tere

Some these labels may be seen in the photograph of the conservator)

Tug LAwN

‘JI awn and grounds surroundain b VAriou bualldings Y"'llll" a gooa \l-u'\ ot ADOT
nd attention during a greater part of the year I'he lawn itself, which covers an area

ber new wa and drives laid out and gravelled

'ne VeGETABLE GARDEN

A System of 08¢

he vegetable garden is five and foul tfifths acres in extent By
with the exception f potatoes

cropping it 1s made to yield ¢ nough of all vegetables t

upy the 1"»i‘wf”fl College

e severe drouth during the summer somewhat
the long period of favorable weather following greatly helpe

checked the growth and reduce

the yield of early crops ; but
the later maturing ones, and these vielded abundantly

AXlthough a number of tl ading varieties of mostly all kinds of garden crops ar

grown, no attempt has yet n made to measure and compare the vields from ditferer

h of the work we hope soon to be able to undertake. In th
the garden in a suitable condition for carrying on such work
weeded Nex

varieties I'his is a branc

meantumne we are }.:I‘:h;
[his fall it has all been thoroughly underdrained-—sowething it has long
ubsoiled and all stones near the surface removed

pring we intend having it leeply

this way it is hoped to make the soll not only more friable, but more productive

Orcuarps AND FruiTr PLANTATIONS

yranch of work belonging to this department, and

’l'ill\‘ 18 l'\' far the least de \~‘[<>ln',] |
it

one which with the best of management will take a number of years to becoms what
should be. The trees making up our apple orchard are scattered in several different
Jlaces. Those in the orchard planted in 1831 are more an object of pity than pride ; year
| to the attacks of borers; and during

after year the trees here and there have succumbe
']I‘“

the past season more than balf of what remains of this orchard has given place to the
poultry buildings and yards

The new orchard was started in 1890. It consists of 112 apple and 20 pear trees
All of the young trees set at that time have done fairly well. Some, however, were older
trees transplanted from the old orchard ; and most of them, although they have lived,
have been so stunted that they will have to be replaced with young trees
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