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GueLpH, January 2nd, 1896,

70 the Honorable Joax DRYDEN,
Minister of Agriculture ;

Sir,—I have the honor to transmit herewith the Twenty-first Annual Report of the
Ontario Agricultural College and Experimental Farm.

In this report, the work of the year 1895 has been briefly reviewrd under the fol-
lowing heads :

PART I. Rerorr oF PRESIDENT.

PART II. RerorT oF AsSISTANT RESIDENT MASTER.

PART III. RerorT oF Prorussor oF GEoLocY AND NATURrAL HisTory.

PART IV. RerorT oF ProFEssor oF OHEMISTRY,

PART V. RerorT oF THE PRrorFESSOR OF VETERINARY SCIENCE.

PART VI. ReporT oF Proressor oF DAIRYING,

PART VII. RreoRT OF AGRICULTURIST.

PART VIII. RrrorT oF HORTICULTURIST,

PART I1X. RrpPORT OF BAOTERIOLOGIST.

PART X. RerorT OF EXPERIMENTALIST.

PART XI. RerorT oF FARM SUPERINTGNDENT.

PART XII. RerorT MANAGER OF POULTRY DEPARTMENT.

PART XIII. REPORT OF APICULTURIST.

PART XIV. RerorT OF PHYSICIAN.

APPENDICKS—T TO V INOLUSIVE.

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

JAMES MILLS,
President.
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PART 1.

REPORT OF THE PRESIDENT.

Vur work during the past year has been pleasant, and in every way satisfactory,
There has been perfect harmony among the officers of the institution, and every depart-
ment has earnestly striven to do the best possible, both for the students in attendance
and for the country at large. Within the last week or ten days, I have read twelve of
the parts into which our report for 1895 is divided, and I bhave no hesitation in sayin,
that the work done and instruction given, are on practical lines and in keeping with the
great agricultural province which we have the honor to represent,

Ogrr N CoNpiITIONS AFFECTING THE CoLLEGE,

Our College is unique among the institutions which provide education for the people
of this province. It is the only eduational institution in Ontario, excepting commercial
schools and ladies’ collages, which has to rely wholly upon its merits, Students are legis-
lated in*; our high schools, universities, theological halls, law school, medical schools,
dental college, College of Pharmacy, and Veterinary College. If men and women were
allowed to teach, preach, and practise law, medicine, dentistry, phurmucy, and the veterin-

, wi i ination, of students at high
iversiti i eges, would be only a
Very foew seek knowledge for its own

prescribed literary and i ion before engaging in general agriculture,
stock raising, dairying, market gardening, or fruit growing, 1t would require a score of
agricultural colleges in this province to accom

and for the possible advantage which it may
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ONTARIO AGRIOULTURAL COLLEGE

STUDENTS IN ATTENDANCE.

The number of students at the College in 1895 was 250—150 in the general course
and 100 in the dairy school. Of those in the general course, exactly 80 per cent,—
nearly all farmers’ sons—were from the Province of Ontario. Six of the 100 dairy
students were non-residents—four from Quebec and the eastern provinces, one from the
United States, and one from Wales. See Nos. 3 and 4, Appendix I to this report.

CouNnty STUDENTS.

Each county in 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 1895, forty-
five were so nominated, and as a consequence were oxempted from the payment of
tuition fees. The counties represented were the following :

Addington, Brant, Bruce, Carleton, Dundas, Elgin, Essex, Frontenac, Glengarry,
Grey, Halton, Hastings, Huron, Lambton, Lanark, Leeds. Lennox, Middlesex, Mus
koka, Northumberland, Ontario, Parry Sound, Peel, Perth, Prescott, Prince Edward,
Renfrew, Russell, Simcoe, Victoria, Waterloo, Welland, Wellington, Wentworth.

ANALYSIS OF CoLLEGE RoLL (See Appendix I.)

1. General Cowurse.

(1) From ONTARIO, * i
Counties, etc. {Jtudents. Counties, otc, Students.
Addington ........ 1 Muskoka . ... ...... 3
Brant ..... . 4 Northumberland 2
Bruce .. 1 Ontario 9
Qarleton .. 2 Oxford...... 3
Dundas 7 Parry Sound 4 ‘
Durham 2 4 1 :
Elgin 1 Perth . ... 6 s
Essex ... 3 Peterboro’ 2
Frontenac 4 Prescott 3
Glengarry b Prince Edward 1
Grey .. .. 4 Renfrew L
Haldimand 1 Russell . 3
Halton 3 Simcoe . R
Hastings . . 1 Victoria 2
Huron.... 4 Waterloo. . 2
Kent 1 Welland .. ]
Lambton 1 Wellington . . . 6
Lanark 3 Wentworth 1
Leeds 1 York ... 3
Lennox 2 Toronto . . 10 !
Lincoln 2 ' :
Middlesex 3 120
(2) From OrHER PROVINCES OF THE DOMINION.
Provinces, etc. Students. Provinces, etc. Students.
British Columbia : 3 Prince Edward Island e 2

Manitoba. ... | Quebec ............. ..... 3
Nova Scotia . 3 .
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Countries.

Bermuda . ..
England . ...
France.... ..

Counties, etc,

Brant ......
Bruce .....
Carleton . ...
Dundas i
Elgin ......
(;]engarry A
- .
Grenville. . . .
Haldimand
Halton . ....
Huron......
T e
Lambton . . .
Lanark e
Leeds ......
Lennox ..
Middlesex
Northumberla;
Norfolk

This analysis
Forty-one countie
in the dairy cours
seven, Perth six,
In the dairy cour:
eight from Welli
Bruce, Qarleton,

2% Ac.
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(3) Frox Oraer CouNtrrss,

Countries. Students. Countries, Students.
L RS R 3 R R S S 1
SO <5 6 0.6 8's 0 es ¥ o2 bas s 7 s - RPN N 3
U oy e e h b e 1 United States.............. 2
R e O 1 —

18

Total in General Oourse—150,

2. Dairy Course,

Counties, etc. Students. Counties, ete, Students,
L AR IR 2 T T AR S viess it
Bruce ..... ka 4 Oxford ....... MRS a 3
Carleton ... ... 1 . R A SR 1
Dundas 4 x,  TOCANDORNE SRR 1
Elgin .... 2 T ORI 5
Glengarry ... 2 D ik s Lo B b 2
. e s 2 Simcoe...... Tt PO
I s < oo e conien s 1 Stormont............,.4... 3
Haldimand . ] L PO 1
Halton . R B i e 3 N it o glh e 2
L PR Y ‘ Wellington ... ......... ot 2 0D
B i A 1 L agreRAL RS SN R iy 10
LN NG Y 3
T TS SRR SRS 2 ‘ British Columbia .......... 1
O Lyt i i B 3 | New Brunswic............. 1
T SRR P S e NovaBootls ............ ot
N R D 3 L TR R A 1
Northumberland .......... 3 ‘ AR R0y, R 1
AR R NR 3 YIRS AR 1

Total of dairy students—100,

This analysis shows that students in both coursc came from all parts of the province.
Forty-one counties and districts were represented in the general course, and thirty-one
in the dairy course. For the general course, the county of Simcoe sent eight, Dundas
seven, Perth six, Wellington six, Glengarry five, and other counties smaller numbers,
In the dairy course, the !irgest number was from York, which sent ten. There were
eight from Wellington, five from Huron, five from Peterborough, and four each from
Bruce, Qarleton, Dundas, and Perth.

AGE oF STUDENTS IN GENERAL Coursk.

i s adis o il A 16 years of age, Bionirs o ihiebbnensasie 24 years of age.
BN o+ Bk 6 h i AT " B MVt v vh on KO ok 25 "

LR Ly TOSE AERN W Y = AR S R 26 ye

B s o ipukia s b ondal 19 " Binh s on o venl babiale 27 <

BWys'o o A s Wbl dans S 20 " Bins e shesapue a5 sndae 29 »

U « 405 4 a4 ikt b id 21 - R0 ¥ it anes sina i 30 "

DR PR AL Y .22 - 550 e 0t 2l s Bt 32 e
FAPAR SRR, 23 -

Average age of students in general course— 20 years,
Average age of students in dairy course—23 years.

2* Ac.




ONTARIO AGRICULTURAL OOLLEGE

ReLicious DENOMINATIONS.

l. Students in General Course.

Presbyterians . e 55 l‘{qnmn Catholics ...... :t

Methodists ... ... sessvwasessen 208 0 TN o4k sssecienis r

BOLPRlane . ccocco0 i cnnnne 23 | Protestant - ...................
......... 11

Baptists . .
Congregationalists .

. i 2
0 cccevtcendncsricnnae 35 Congregationalists 2
;}e}};()dtf:ihum. rcnsen sresne el ons 34 Christian Church......... ...... 2
BADUBE. + 2« v e s eerin s 11 United Brethren ............... 1
ADMISS. o s o cc0ceeocenr s 7
Episcopalians 11 s i
Oatholics ........cco0ivevnnvens { otal ...... .

A PrEPARATORY DEPARTMENT.

For some years we refused admission to a‘ll who were urfm‘,h- :0 ;m‘n's outr”n::fml::l:;)
tion examination, which is the same as t'hut fixed by law for le)'n m.'t“,P n; g u‘,ﬁ(‘
schools of the province; and, considering the number t'ml character o 4 P 1'1

o o could see no reason why we should not do so. lh|$ course was simple and in
vorsge W(. ‘(tou atisfactory ; but it resulted in the admission of a large proportion of city
ened ""‘;P't(h:r: who n-miil‘y passed the required examination, but did little or nothing
:);l)g:':;‘t‘(.r(.) This injured our reputation among the f.urmers and W}ltll oittlger pe;)?l“(}”h:

rere being constantly influenced by reports and st_on(vs about the ¢ aracter aym con u,c
vt t g‘(‘]lnm Hence we made the terms of admission somewhat easier. \’_\ o adunt?(d
:;fn(l)x‘ll:b?':o; far-nu'rs' sons who, from one cause or :1n9tlwr, had‘grown‘ up.w;tlt)}(::;bsg;g

1l grounded in the elementary branches 'of an English education. Some 'o ' )

.. le ; but they knew the value of time—they worked hard, m‘ade rapid progress,
V(.:lydq(.iut:u'ch Lowan)lvs changing the entire character of our college life, so that, at the
Ot il e have as orderly and well-behaved a lot of students as can be found in
pr(’sent:lﬂfl'ﬂth‘: worhi. The change was very gratifying, but our troubles were not at an
:::(); F::lerca:sﬁ we found great difficulty in teaching together st.udvnlts of Bllfl:]‘\‘arle(l t:.m::;(-,
nml;tafuniveraity undergraduates, second c]uax_; Lefurhers, third-c asshtoa};, ;rs, ior}n ) -
hua just passed the high school entrance examln'au()n, and others who n.(.l no X )Ieen] a
" h Jl‘for five or six years. This difficulty continued from year tq year, ti lin July &ﬂlt;
?:e Ogecidvd to form a preparatory .dvpart.nu-,nt anq ask for an n‘dem:)n’al ":;itfr[,:mt:}?fﬂ
English grammar, composition, arithmetic, drawnpg, and (T;u, otr t».\()on (())f o,ur Htudpntg.
With such additional help, we can make a more satisfactory classificati nts,
and shall be able to teach all grades to much better advantage.

FEgs.

" o y

Ontario students not nominated by c_ounty c:)uncxla pay a tmduo? ’fe;; o.f $20 a
ear, and non-residents (from other provinces, Great Britain, and elsew er;) ps)l'\ a
he ¢ %100 the first year, and $50 the second year. If a non relsnder?t student has

;\e% ofl year’s experience in practical work on a farm, his tuition fee for the first
a ¢ ears e )

year is $50.

ITew BuiLpinGs.

The equipment of the institution has been improved during t.hv' year by tl!e s dfiition
f three x{ulw ‘huildings—u large and commnodious experimental building, a special piggery
(f)or §;p(=rixhental feeding and » dwelling house for the manager of the poultry depart

ment.
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AND EXPERIMENTAL FARM.

Fowl kept in close quarters have to be carefully looked after, and while our poultry
manager lived in the city (a mile and & half from the Oollege), he could not give his depart-
ment the early and late attention which it required.

Hence we had to provide a house
for him on the College grounds—not & large or expensive residence, but a handsome red

brick cottage, sufficiently large for an ordinary family, and located within about fifty
yards of house No. 1 in the Poultry Department.

For some time our Agriculturist has been anxious to do so
and elaborate in the feeding of stock than has yet been done in this province ; but
hitherto we have not had our buildings arranged for thoroughly scientific wbrk on this
line. Now, however, I think I am warranted in saying that we are fairly well equipped
for experimental work in the feeding of cattle, sheep and pigs. We have erected a
special piggery for the purpose (see Part VIII of this report), and have overhauled an

old barn, changing it into a root house, feed-room, cattle stable, and sheep-pen, all specially
arranged for experimental feeding.

mething more systematic

These additions to the buildings of the institution place us in a position to do betier
work than we have hitherto done in the poultry and live stock departments ; but the
chief addition to our equipment in 1895 was our new experimental building. This is a
large two-storey white brick structure, erected on the College campus, a short distance
below the gymnasium. The main portion of it is forty-five by seventy feet, and a wing
attached thereto is thirty-eight by fifty-two. In this building there are sixteen rooms—
an office, an agricultural museum, three large work-rooms, a tool room, a dark room for
photography, and six or seven basement rooms, all for the use of the experimental depart-
ment ; also an office and an agricultural laboratory for the Department of Agriculture ;
an office, a private laboratory, a work room, and a students’ laboratory for the Department
of Bacteriology ; a class room for practical instruction in live stock - and a lecture-room for
the use of the Agriculturist, the Bacteriologist, and the Professor of Veterinary Science,

ALTERATIONS IN BuiLpinegs—PrysicaL CLass-ROOM,

Several alterations in the main Collge building were made in 189
securing an additional class-room and providing accommodation for the Superintendent of
farmers’ institutes. By these changes we have secured suitable quarters for the import-
ant department of institute work, and have got a large and nicely furnished class-room for
lectures and practical work in physics, and instruction in me
city, etc. With J. B. Re

ment, we look for e

b, with a view to

Grorocy axp Brovnoay.

Our course in geology is not an extensive
cal purposes. It embraces a concise but o
general geology and a full discussion of the g
detailed account of soils and soil formation,
cally arranged geological cabinet.

A reference to our circular for 1895-96 w
more extensive, and requires a much wider co
in the early days of the institution. It now includes the waole field of botany—struc-
tural, physiological, systematic, and economic—vegetable histology and plant pathology, a

full course of lectures on general geology, and a considerable amount of laboratory prac-
tice in botk zoology and botany.

Prof. Panton has had charge of the work of this department as usual, excepting the
vegetable histology and plant pathology, which were taken by Mr. F. C, Harrison, our
bucteriologist. (See Prof. Panton s report in Part I1I of this volume),

one, but itis sufficiently broad for practi-
omprehensive statement of the outlines of
eology of the Dominion of Canada, with a
all illustrated by a complete and systemati-

ill show that our work in biology is much
urse of reading than the outline prescribed
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IMPORTANT CHEMICAL INVESTIGATIONS FOR THE DAIRY DEPARTMENT. the year's work
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In Part IV of this volume will be found a very valuable report of work done in
our chemical laboratory during the year 1895, 1In this r port, Professor Shuttleworth
gives in detail the results of an elaborate series of experiment,'s in the analysis of milk,
whey, and cheese, carried on by the help of four assistant cl?emlsts throughout thfa 86ason,
from April to December : (1) to determine the ratio of casein to fat in poor, medium, and
rich milk—to ascertain whether it varies as the fat varies or not; (2) to determlpe
whether the fat in milk is the exact measure of its cheese-producing power, that is,
whether the cheese made from poor, medium, or rich milk, is exactly in proportion to the
fat contained in the milk.

Both these lines of investigation were pursued with great care and accuracy through-
out the cheese-making season, for the purpose of assisting Professor Dean and those asso-
ciated with him in the Dairy Department in t) ~ir offorts to ﬁnq & just and satisfactory
method of paying patrons for the milk supplied ¢> cheese factories,

VETERINARY Sciexck

Dr. Hugo Reed, our Veterinary Surgeon, looks after the live stock of'thn institution
from year to year, and lectures from four to l‘i ve hours a week on veterinary anatomy,
pathology, materia medica, and obstetrics, giving a broad, ucuurnw, and thoroughly prac-
tical knowledge of veterinary science and practice. Dr. Reed’s stable lectures and his
demonstrations in “ practical horse” are specially interesting and profitable to all classes
of students. (See Dr. Reed’s report in Part V of this volume,)
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IMPORTANT EXPERIMENTAL WORK IN THE DaAIry DEPARTMENT.

Since the invention of the Babcock milk-tester, it has generally been admitted by
well informed wen that the practice of paying for milk at cheese fuctor'ies by measure
or weight is unjust, It gives the man with rich milk much less than his due ; and by
experiments made at this institution and elsewhere, it !lus r(%('(‘-l]tl)‘ been proved beyond
question, that this method of payment is so utLerly unfm'r that it should be at once aban-
doned by all factories which wish to deal justly with their patrons,

Almost immediately after the introduction of the tester, it was t‘lrgue(.i by
prominent dairymen, and especially by Dr, Van Slyke, of the New York Experiment
Station, Geneva, N. Y., that the percentage of fat should be made the basis of payment
for milk at factories—that the sum paid for each 100 pounds of milk should be exactly
in proportion to the amount of fat contained in it. Many maintain thnt.thls method
does justice to all parties. Cortainly no one can deny that it is much f&urtjr than the
quantity method ; and it has the merit of encouraging the production of good milk.

The fnllowing (
mence on the 14th .

The Dairy Sche
January 14th, 1896,
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students a very bro
dairying, In addit
the school, a herd of
the methods of feedi
power in a room atts

The course of p
viz.: Factory Dairyi

For a short time, it seemed that the fat basis of payment would be generally
adopted ; but our Prof. Dean, with the help of our chemist, made some vxperir.nents.in
1894 which led him to the conclusion that this method gave the man  with rich
milk something more than his equitable share ; and he then took the position that the
percentage of fat plus some number, say one per cent., would be a fairer basis of pay-
ment than the fat alone. He published a bulletin to that effect, and it made a great
commotion among dairymen. It was said that. Prof. Dean had been hasty and inju-
dicious in making statements which would seem in any way to discredit the fat method—
that he had not sufficient data for his conclusions, ete., etc. ‘T'he result was that we at
once employed a first-class cheese-maker and four additional chemists, to assist our pro-
fessors in a thorough investigatlon of the question. They worked continuously for nine
and a half months with milk from our own herd, from a number of cows in the neigh-
borhood of Guelph, and from two cheese factories in different parts of this county.
Oheese were made from all kinds of milk and according to the best mechods known in
this country ; the milk, whey, and chasese were analyzed by the chemist and his assistants ;
the cheese were judged from time by recognized experts; and the results obtained from
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the year’s work, unquestionably justify the
some number representing the casein of milk
to get a strictly equitable basis of payment,

Prof. Shuttleworth has suggested an adde
the richness of the milk ; but Prof. Dean favo
less than the average percentage of casein in
maintains,
parties.

conclusions announced in 1894, viz., that
should be added to the percentage of fat

nd which varies somewhat according to
rs the addition of two percent. (a little

milk) to all percentages of fat. This, he
is simple, and gives results which are practically correct and fai

r to all

We have, then, at the presen

t time, three methods of paying for milk supplied to
cheese factories in this province :

(1) The quantity method, which is utterly unfair and should be abandoned,

(2) The fat method, which is very much fairer th
regarded by many as a little too much in favor of the ric
four per cent. of fat and upwards,

(3) The tat and casein method, whick, so far as we
is the most equitable method,

an the quantity method but is
h milk, that is, milk with about

can judge from our experiments,

For a full and interesting account of this and other ex

perimental work in the
Dairy Department, see Prof. Dean’s report in Part VI of this vol

ume,

Dairy ScrooL.

The third session of our Dairy School opened on the 15
tinued till the 15th March for special dairy students, and half & month longer for
students in the regular College course. There were 100 special dairy students in atten-
dance, and the work of instruction in milk testing, butter-making, cheese-making, and

tors, was in every way i

th January last and con-

After a year's

non-professionals will receive
professional certificates,

Dairy Circular.

The following circular was issued in the month

of August for the session to com-
mence on the 14th January, 1896 .

School in connection with the Agriculturai C

ollege, Guelph, will re-open
, 1896,

—a period of two months,

e now in a position to offer

and practical instruction in

> in the dairy stable, close to

, & herd of thirty cows of L ervation 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 consist

8 of two branches of the dairy business,
viz.: Factory Dairying and Home Dairying.

Factory Course,

In this course, students, under competent instructors, make cheese and butter on a
large scale, learn how to run separators, and are given full and repeated instruction in
Babcock tester and the lactometer, together with directions as to the

their milk in factories where the
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There are five large cream separators in this department—the Danish Weston, the
Alexandra, the Alpha de Laval, the United States, and the Sharples’ Imperial Russian,
Full and gepeated instruction with practice in the running and general management of
these machines is 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 to 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 methods,

Discussions on practical dairy topics, especially on 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 the 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
months in the winter to this course. It is not intended to take the
experience in a factory, but to supplement it. It
who take it and will undouhu'dly result in material
they are employed.

devote a couple of
place of practical
is of much practical value to those
advantage to the factories in which

Home Dairy Course,

This course is intended especially for farmers’ sons and daughters who wish to learn

i something about running cream separators, using the Babcock tester, and making butter
,{ on a farm. The department is furnished with hand separators, butter workers, printers,
' etc.; and full instruction is given by a competent butter-maker in every detail regarding
home dairy appliances, the handling of milk and cream, and the making of butter,
Special instruction 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 peculiarities of dairy cows, in a live-
stock class-room provided for the purpose,

We can accommodate from fifteen to twenty in this course, and we hope to see the
full number in attendance throughout the session. Applicants may enter on or after ! s
g 14th January and remain as long as they wish—two weeks, the entire session of t:
! months, or longer, Those who decide to take the course, should

‘ when they desire to enter and how long they can remain.

write at once, stating

Instructors.

1. Cheese-making. T. B. Millar, London, Ont., Instructor and Inspector for West-
ern Dairymen’s Association ; Assistant, R. W, Stratton, Guelph, Ont., Experimental
Cheese-maker at the Ontario Agricultural Oollege.

2. Milk-testing, J, W, Mitchell, B.A., Lansdowne, Ont.

3. Cream-Separators, Mark Sprague, Ameliasburg, Ont., Instructor for Oreameries’
Association.

4. Butter-malking,
Findlay, Barrie, Ont,

6. Home Dairy. Jas. Stonehouse, Port Perry, Ont.

T. C. Rogers, Experimental butter-maker ; Assistant, J, H,
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Lectures.

A course of fifty lectures will be given as follows :

Professor of Dairying. Twenty-four 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., ete, .

Agriculturist. 'lhree lectures on general

Professor of Veterinary Science.
dairy-stock.

Professor of Biology. two on geology and two on botany,

Professor of Chemistry. Four lectures on the
of chemistry and its relation to dairying,

Bacteriologist,

Agriculture in relation to dairying.
Three lectures on the diseases

and treatment of

Four lectures :

nomenclature and general principles

Five lectures on lacteal bacteriology.
Mathematical Master,
fully the decimal system,

Lectures will begin at 8.30 a.m., and continue for one
work will commence,

Seven lectures on mathematics and book-keeping, explaining

hour, after which practical

Certificates.

Certificates of standing—for cheese-making,
given to those who Pass all prescribed written and
the course and a more difficult one at the close. The standard for passing is forty per
cent.; for second-class honors, sixty per cent.; and for first-class honors, seventy-five per
cent. To obtain this certificate, students must attend at least seven weeks during the
course and take the regular work from day to day.

To anyone who holds a general certificate of standing, a special dairy certificate of
proficiency in butter-making, cheese-making, or both, will be granted when he has
Proved his ability to manage & creamery or cheese factory—

(1) By at least two years’ experience as manager, one of which must be subsequent
to his Oollege courge.

(2) By
of Dairying,

or butter-making, or both—will be
practical examinations, sone during

sending monthly factory reports during at least one season to our Professor

(3) By passing a satisfactory inspection as to cleanliness,

tidiness, ana quality of
goods made by him during the season.

TERMS oF Apmission, Cost, Erc,

No Entrance Ezamination Required.

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

of all stadents in the regular course. Also a deposit of $2 to cover possible breakage.
This sum - of $2,

Board and Lodging in Guelph (a mile and a half from the College),
College grounds, $3 per week,

Working Clothes. Each student must provide two special

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 whi
suits, including cap and apron, can be
may add that they must be kept clean
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Home Dairy Course. A charge of $1 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 lodging
the same as for other students.

Prohibitions.

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

Ladies 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 convenience. Six ladies were in attendance last session: and we hope to
have a larger number in 1896,

Applications for admission should be addressed to the President of the College,

Candidates whose applications are accepted will be expected here on the first 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.

For further information apply to H. H. Dean, B.S.A., Professor of Dairying,

James MiLvs,
President

ONTARIO AGRICULTURAL JOLLEGE,
Guelph, August, 1895,

TRAVELLING DAIRY.

Our Travelling ™Miry was at work from the Yth May to the 21st November. It
was in charge of F pleightholm, B.S.A , with J. Hume as butter-maker, The terri-
tory covered during the season embraces the following ridings and counties: North
Ontario, Victoria, P terborough, Russell, Prescott, and Simecoe. Asa rule, the meetings
were well attended and close attention was given both to Mr, Sleightholm’s lectures and
to the practical work done by Mr. Hume. The unanimous verdict is that the Travel-
ling Dairv is doing a work of much value to the farmers of Ontario. Wherever it has
gone, gre . interest in dairying has been created and the quality of home-made butter
has beer very much improved. In several instances, cheese factories have been started
in consequence of the work done and interest created by the Travelling Dairy.

! FArRM AND Live SToCK.

Work in the Agricultural Department of the institution has gone on as usual,
Our Agriculturist, G. E. Day, B.S.A., has taken charge of the pedigrees and registration
of stock, (cattle, sheep, and swine), has attended to a large share of the correspondence of
the department, has (f())ne the class-room work in agriculture and live stock, and has given
some instruction in practical operations, such as hand-sowing, mowing, the handling of
sheep, etc.—all to the satisfaction of the students and others concerned. See Mr. Day’s
report in Part VII of this volume.

Our farm is now in good shape, thoroughly cultivated and well managed ; and it is
bare justice to Mr. Wm. Rennie, our Farm Superintendent, to say that the College farm
is cleaner, better tilled, and much more productive than it has been at any time within
the last seventeen years. We can now refer, without the least misgiving, to our own
farm practice in illustration of the lectures given in our class-rooms. Every part of Mr.
Rennie’s management is characterized by economy and efficiency, and it is to me person-
ally a constant source of gratification. For an sccount of Mr. Rennie's experience in
fencing, cattle feeding, etc., see his report in Part XI of this volume.
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Qo-oPeraTivE Ex PERIMENTS,

A system of co-operative experimental work has been carried on for ten years in
succession throughout Ontario. The following table gives the number of ex-students of
the Oollege and other farmers in Ontario engaged in this work, for seven of the years
since these co-operative experiments were begun :

the

In 1886 there were 12 co-operative experimenters,
“

“ 1888 «

90

“

“ 1“9] “ 203 “ “
“ 1892 . 7564 “ “
“1893 « 19204 “ “
“1894 w1440 “ “
“1895  « 1,699 “ “

Within the last five years, our Ex
of 32,000 packages of choice seeds to e

For the results of the co-ope
mental Urion in Appendix V1 to this report.

The following table indicates the characte

province :

perimental Department has
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rative experiments in 1895, see the re
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r and extent of the work done throughout

| e
, | 303
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“% EEE| % 1000, | | soon {200
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1 |Testing nitrate of soda, superphosphate, muriate 5) | Fertil- ‘
of potash, mixture, and no manure, with oats. > | izers. 70 166 322 l 318 337
2 |Testing nitrate of soda, and no manare, with rape| 2/ | ' ! “
3 |Ascertaining the relat;ve value of four varieties |
. B U weteleening l' ' |
Growing lucerne as a crop for fodder ........ 1 Fodder ar ” ¢ a” ’
b |Growing crimson clover as a crop for hay..... 1 ’l' crops, | 1% ‘ o “ el B | 1,269
6 |Testing six leading varieties of corn. . ... .. 6 ‘ ! ,
L4 2 J : |
7 iTesting five leading varieties of turnips .......... b Root ‘ ‘
8 |Testing five leading varieties of mangels ., .. ."»} | o0 350 | 705 | 1,280 1'310f 1,480
9 |Testing five leading varieties of carrots .. . . b wope. |
10 |Testing five leading varieties of spring wheat . . . b | !
11 |Testing five leading varieties of barley. .......... 5 ] | Grai { |
12 |Teating six leading varieties of oats.. . .. 63| arom | 2,026 4,348] 4.785 4,794| 5,629
13 |Testing four leading varieties of B s 00 ssnn 4| l —— ‘ l
156 |Testing five leading varieties of winter wheat .. .. 5) | {
16 |Testing six leading varieties of potatoes. . . N4 sans 6 ; Pota 402 | 444
—_— toes, || [ —
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FieLp ExpErIMENTS AT THE QOLLEGE.

Our Experimental Department has made rapid and substantial progress within the
past ten years, i

xperimentalist, in Part X of this volume, as one of the
in this country. Bince 1888, the number of plats

devoted to field experiments hag increased nearly forty-fold. The following figures show
the numbers for the last eight years :.
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In 1886, we had 56 plots devoted to experimental work

“ 1889, - 464 » -
“ 1890, ¢ 625 «

“ 1891, “ 1,045

“ 1892 “ 1523 ¢ “

“ 1893, “1,612 « ‘

“ 1894, “ 1,705 « “ “
“ 1895, “2006 w ‘ “

In 1895, our grain experiments occupied 654 plots ; potatoes, 364 ; roots, 376 :
fodder crops, 509 ; and miscellaneous crops, 32, Seventy additional plots were used for
experiments made in connection with the Ontario Agricultural and Experimental Union.
Elaborate series of tests were made with all kinds of farm crops —variety tests, tests in
the selection of seed, tests in the method of preparing potatoes for planting, etc. ; also
tests with various crops, by sowing at different dates, planting at different depths, culti
vating in different ways, and harvesting at different stages of maturity. Likewise a
number of experiments to test special fertilizers.

HORTICULTURE,

Our Horticultural Department embraces the six greenhouses belonging to the insti-
tution ; a large garden (nearly six acres), devoted to the growing of vegetables for the
College ; two or three acres of small fruits— gooseberries, strawberries, currants, and rasp-
berries ; a small vinery ; our apple orchards ; the Qollege lawn, or campus (between thirty
and forty acres), with the walks and driveways therein; the College arboretum; and a
number of forest-tree plantations scattered over the farm.

The mere enumeration of these branches, or subdivisions, will indicate very clearly
to men of experience that there is a large amount of work in our Horticultural Depart-
ment. Mr. H. L. Hutt, our Horticulturist, lectures on horticulture, gives more or less
practical instruction in the gardens and greenhouses, and takes general oversight of the
work He is ably assisted in the outside work by his foreman, Mr, William Squirrell,
and in the greenhouses by Mr. Arthur James, Florist and Assistant Gardener.

So far, our efforts at fruit-growing have not been very satisfactory, for two reasons :
(1) The fact that our apple orchard was planted in the wrong place (a very unsuitable
place) twelve or thirteen years ago, and had to be taken up and a new one planted in
1890 ; (2) and chiefly because of unfavorable climatic conditions—conditions much more
trying than in Jocalities a hundred miles farther north, and not so good for grapes, etc,,
a8 Ottawa and other places where the snowfall is much heavier.

Fruitr EXPERIMENT STATIONS.

Very valuable work is now being done in our Fruit Experiment Stations throughout
the province. We have stations at the following places: |. South-west station, in the
county of Essex, to test varieties of peaches and strawberries, especially peaches ;
2. Niagaera station, near St. Catharines, for tender fruits ; 3. Wentworth station, at
Winona, with grapes as a specialty ; 4. Halton station, near Oakville, for small fruits ;
5. Huron station at Walkerton, for apples and other fruits suitable to that locality ; 6.
Georgian Bay station, near Thornbury, withplums as a specialty ; 7. Simcoe station, at
Craighurst, for hardy apples ; 8. Eastern Oentral station, Whitby, for pears and apples ;
9. Prince Edward Station, for apples ; and 10, St. Lawrence station, near Maitland,
Grenville county, for apples and other fruits suited to that locality. In addition to these
ten stations, there are two sub-stations, one in South Simcoe, for gooseberries, and another
at Burlington, for strawberries.

Our Horticulturist devotes a considerable amount of time to these stations, He visits
them and reports uppn their work every year, and assists in the selection of varieties to
be tested in the different localities. Before long, the results obtained from these stations
will be of great value to the farmers of Ontario, (Bee Mr. Hutt's report in Part VIII of
this volume.)
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BIrRDs aND Bggs,

Two new departments have been in operat

ion during the past year, viz,, the bird
and bee departments, or poultry and apiculture,

Mr. L. G. Jarvis has had charge of our poultry, and has done good work. He
tested several incubators last spring, and was tairly successful ; but the results were not
80 satisfactory as we expected. There were too many dead chickens. He is now living
quite close to the poultry buildings, and intends to conduct further experiments along
this line. A number of nice young birds were raised during the year, and were sold by
auction in October. (See Mp. Jarvis's report in Part XIT of this volume,)

Mr. R. F. Holu-rrnnnn, of Brantford, who has been honored with
tions in the gift of the bee keepers of this continent, was appointed to give lectures and
practioal instruction to our students at the College, and to do certain experimental work
in his own apiary at Brantford. The lectures were given in the spring terw, and the
experimental work was carried on throughout the season, which, I need not 8ay, was an
exceptionally unfavorable one, Nevertheless, Mr. Holtermann made a good beginning on
two or three lines of investigation. He did what was possible under the circumstances,
and reached certain conclusions which are given to the public in Part XTIII of this
report. We hope fcr valuable results from future work in this department,

the highest posi-

BAcTERIOLOGY,

During the year, we have been equipping our new Department of Bacteriology.
Mr. F. C. Harrison, our Bacteriologist, ordered the Apparatus, etc., in Germany early in
the year, and commenced work in his department with a short course of lectures and
& considerable amount of practical instruction in the Pasteurization of milk, for the bene-
fit of the students in attendance at the Dairy School from the 14th of January to the 1st
of April,

Mr. Harrison spent his summer vacation at special bacteriological work in the
University of Michigan, Ann Arbor, Mich., and returned to Guelph at the opening of the
College in October. During the Fall term, he has been fully occupied with lectures and

laboratory work for our regular third year students in microscopy, bacteriology, vege-
table histology, and plant pathology.

ease-producing germs, or certain forms of bacteria, in_air, in water, in milk, in every-
thing ; and no more important problems can engage the

attention of scientific men than
those presented for solution in this vast field of research, (See Mr. Harrison's report in
Part IX., of this volume,)

ATHLETIO ExgRoIsE.

We do not spend much time under this head ; but Oaptain Clarke, our drill inst
gives every class a certain amount of training in drill and Kymnastics, enough to straighten

them up and make them stronger, brighter, better looking, and better-mannered men
than they are before they pass through his course of training,

ructor,

CHANGES IN OUR SvsTeM or Hearing.

At the suggestion of our engineer, Mr, R. W. Green, we decided about a year ago
to dispense with five or six separate fires and heat several of the buildings on the College
campus by steam conducted in pipes underground, from the Oollege boilers. to the build-
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ings in question. It was thought by many that the work could not be done successfully ;
but I am pleased to be able to report that Mr. Green has carried his plans and work to
completion and we are heating from the College boilers, with entire satisfaction and a
great saving in fuel, the Bursar’s house and the Farm Superintendent’s residence, both on
ground a little higher than that on which the College stands ; and the Ohemical Labora-
tory, the Gymnasium, and the new experimental building, all on ground considerably
(fifteen or sixteen feet) lower than the boilers. The chief difficulty was with the latter ;
but Mr. Green’s skill overcame every obstacle, and we are now heating all these build-
ings much better than formerly, with less labor and much less fuel.

STUuDENTS IN RESIDENCE.

For an account of the responsibility assumed for studentsin rebidence, and some
statements of fact as to their conduct and the time spent in looking after their studies,
etc., see the report of my Assistant Resident Master in Part IT of this volume,

Crass-Room WORK.

Our class-room work went on as usual auring the past year. Ten candidates wrote for
the B.S.A. degree. Nine were successful and one was starred in drawing, A fair propor-
tion of the first and second year students gained a respectable standing in our College
examinations ; but the percentage of failures is still very large, resulting in some in-
stances from idleness but in most cases from a lack of proper training in the elementary
branches of an English education.

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 Oollege, with the assistance
of the following outside examiners :

Wm. Tytler, B.A. Guelph. ................. 2nd Year Literature.

J. M. McEvoy, B.A., LL.B., London, Ont. ... Political Economy,
A. W. Campbell, C.E, St. Thomas, Ont...... Road-Making.

W. A. Kennedy, BS.A., Guelph............ Ist Year Chemistry.
R. Harcourt, BS.A., Guelph................ 2nd Year Ohemistry.

BACHELORS OF THE SCIENCE OF AGRICULTURE.

The examinations for the degree of B.S.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 successful candidates is as follows :

Christian, A, H.................. Danforth, York Qo., Ont.
Doherty, M. W........ «+++....Eglington, York, Ont.
Kennedy, W, A..................Apple Hill, Glengarry, Ont,
King, A. A............ ........ Johnson’s Crossing, N, S,
Roberison, G. A.................. Kingston, Frontenac, Ont.
Rowe, F.......ooevvvnnnn... London, England.

White, E. F..................... Clarkesburg, Grey, Ont.
Wiancko, A. T................... Sparrow Lake, Muskoka, Ont.
Widdifield, J. W.................. Siloam, Ontario County, Ont.

REcCIPIENTS OF A8S0CIATE DIPLOMAS.

Twenty-five, having completed our regular course of two years, were examined for
associate diplomas. Of these, twenty-four passed in all the subjects. The diplomas were

presented by his 1
29th June ; and t|

(Yamplml
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Kipp, A
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1. Clark, J. F., Bay V
Natural Science, V
2. Knight, J. W, Elgi
3. Lang, L. W., St. Mq
Science, Veterinary
4. Paverson, T. F., Lu
Natural Science, V




fully ;
ork to
and a
oth on
abora-
erably
atter ;
build-

some
udies,

te for
ropor-
ollege
e in-
ntary

, and
tance

the
y of

for

were

AND EXPERIMENTAL FARM.

presented by his Honor Lieutenant-Governor Kirk
29th June ; and the names of the’ reci

Campbell, W, G

patrick, at our closing exercises on the
pients are as follows :

................ Brantford, Brant Coanty, Ont,
Cass, L. H..... . -0"""""" L’Orignal, Prescott, Ont,
Chadsey, G. E. .. ... . v+++vv....Sumas, B.C,
Olark, J. F... ... ~.../"""" Bay View, P, E. I.
Dumn, E... ... .. o000 Plover Mills, Middlesex, Ont.
Edelsten, E.J, M., """ London, W, England
Kipp, A.........4............Ohi”iwack.B.C.
Knight, J. W, . +«++++ss..Elginburg, Front ‘mac, Ont,
Lang, L. W.... .. 00" St. Marys, Perth, Ont,
McOallan E, A *+eesceve. .8t David’s, Bermuda,

Maconachie, G, R.‘ 'B ............ Gurdaspur, Punjab, [ndia,
McCullough, H, A.. *+++++.o... Nantyr, Simecoe, Ont,

McGilliveay, J. W . .. *+eeseo...Sumas, B, O,

McPhail, J. D, .. ... +++es.... Vernon, Carleton, Ont,

Paterson, T.F...,. . .. """ Lucknow, Crace, Ont,

Payne, G. v, , .. 0t Peterborough, Feterborough, Ont,
Smith, G. A ... 01058088 D110 % ke Morrinburg, Dundas, Ont,

Swith, P. B.........,.. . .. """ Hamilton, Bermuda.

Taylor, W. H..... .00 Peterborough, Peterborough, Ont,
Thompson, W.J. .. . . 0" Barrie, Simcoe, Ont,

Tye, C. W.............00""" Haysville. Waterloo, Ont.
Whetter, J. R....,.. ... 0" Lorneville, Victoria, Ont,

Wilson, A. C...,. .. . . Boncswiors 5 ug ( #reenway, Huron, Ont,

Wilson, N. F............ " Rockland, Russell, Ont,

FirsT-CrAss Mgy,

an aggregate of seventy-five per cent. of the marks allotted to the subjects in any depart-
ment, are ranked as first-clags 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-clags
rank in the cifferent departments at the examinations in 1895, arranged alphubetically 3

First Year,

1. Devitt, I. L, Floradale, Waterloo Qo., Ont.
English Literature, and Mathematics,

2. Gadd, T, Varney, Grey Co., Ont., in one department : Agriculture,

3. Higginson, O, G., }lawkesbury, Prescott Qo., Ont., in one department : Agriculture,

4. Hodgetts, P, W, St. Oatharines, Lincoln Qo., Ont., in four departments : Agriculture,
Natural Science, English Literature, and Mathematics,

5. Reinke, B, F., Ancaster, Wentworth Co., Ont,
Science.

y in three departments : Agriculture,

, in one department : Veterinary

Second Year,
1. Clark, J. F., Bay View, Prince Edward Island, in fiv
Natural Science, Veterinary Science, English Literatu
2. Knight, J, We Elginburg, Frontenac Oo., Ont., in one department : Agriculture,

3. Lang, L. W., 8t. Marys, Perth Co, Ont., in four departments : Agriculture, N atural
Science, Veterinary Science, and English Literature,

4. Paverson, T, F., Lucknow, Bruce Co., Ont,
Natural Science, Veterinary Science, and E

© departments : Agriculture,
re, and Mathematics,

» in four departments : Agricalture,
nglish Literature.
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McAdallists,

Medals are given to the three students who rank highest in general proficiency in
the theory and practice of the second year. The following were the successful com
petitors in 1895 :

Gold Medallist, J. F. Clark, Bay View, Prince Edward Island
First Silver Medallist, L. W. Lang, St. Marys, Perth, Ont,

Second Silver Medallist. 'T. F. Paterson, Lucknow, Bruce, Ont,

Tae Grorce A, Cox SCHOLARSHIPS,
First Year,

1. Agriculture, Live Stock, Dairying, Poultry, and Apiculture. 0. G. Higginson,
Hawkesbury, Prescott, Ont,

2. Natural Science. P. W. Hodgetts, St. Catharines, Lincoln, Ont., first in two depart
ments.

3. Veterinary Science. B, F. Reinke, Ancaster, Wentworth, Ont.

4. English. Not awaraed.

5. Mathematics. 1. 1, Devitt, Floratlale, Waterloo, Ont,

Second Year.

1. Agriculture, Live Stock, Dairying, Pcullry, and Apiculture. lst, J. F. Clark, Bay
View, P.E.1L, first in five departments ; 2nd, J. W. Knight, Elginburg, Frontenac.
Ont. .

2. Natural Science. T. F. Paterson, Lucknow, Bruce, Ont.

~

V terimary Sctence, Not awarded.
4. English. L. W. Lang, St. Marys, Perth Ont.

b, Mathematics and Physics, Not awarded.

[Prize MEx.
Farst Year.
Agriculture, Live Stock, Dairying, Pouliry and Apiculture. 1st,0. G. Higginson

2nd, 1. 1. Devitt.
Natural Science. 1st, P, W, Hodgetts ; 2nd, 1. I. Devitt and O. G, Higginson.

Veterinary Science. 1st, B, F. Reinke ; 2nd, O. G Higginson.

English Literature, Grammar, and Composition. 1st, P. W. Hodgetts ; 2nd, I.
Devitt.

Mathematics and Bookkeeping, 1st, I. I. Devitt ; 2nd, P, W. Hodgetts.

General Proficiency. 1st, P. W. Hodgetts ; 2nd, 1. I.. Devitt ; 3rd, O. G. Higginson;
4th, Wm, M. Shields, Glasgow, Scotland ; 5th, B. F. Reinke ; 6th, J. T. Guy, Columbus,
Ontario Co., Ont., and J. R. Oastler, Featherstone, Parry Sound District, Ont.
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Second Year,

Agricvlture, Live Stock,
2nd, T. F. Paterson.

Natural Secience. Ist, J. F, Clark ; 2nd, L. W, Lang,

Veterinary Science, Ist, J, F, Olark ; 2nd, L. W. Lang,

English Literature and Political Economy.

lst J. F. Clark ; Ind, L. W, Lang.
Mathematics and Physics. 1st, J. F. Clark ;

2nd, L. W, Lang,

General Proficiency. 1st, J. F. Clark, 2nd, L. W, Lang ;

drd, T. F, Paterson ; 4th,
E. A. McCallan, St, David’s, Bermuda ; 5th, J. W, Knight,

VALEDICTORY Prize,

A prize of ten dollars in books is
a valedictory address,
was awarded to T, F, P

offered annually to the second-year students for
The subject last year was ““Science in Farming,” and the prize
aterson, of Lueknow, Bruce county, Ont,

CrosiNg EXERcCIsES,

Our closing exercises took place on Saturday, June the 29th. The weather was very
pleasant and the attendance of visitors was large. His Honor, Lieutcnant-(}overnor
Kirkpatrick, favored us with his presence, and everything passed off very pleasantly,
The College diplomas were presented by the Goveraor, and interesting addresses were
delivered by His Honor and the Hon. John Dryden. Major Mutrie, M.P.P,, and a num-
ber of other gentlemen from Gu

elph and the surrounding country assist,
tation of medals, prize

ed in the presen.
8, and honor certificates,

VisiTors.

We had a large numbe
10,000. Some drove in fr
Grand Trunk Railway.

r of visitors as usual in the month of
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of them came by the

FINaNCIAL STATEMENT,

For a statement of the revenue and expenditure of the dj
Appendix V., to this report. It will be observed that the total

flerent departments, see
the year’s operations in all departments was $6,222,28,

unexpended balances on

CoxncLusion,

With the addition of our new experi
before were we so well equipped for work in the different d
48 we are at the present time, We have the principal bui

our appliances for practical work are neariy all that we

ldings which we require, and
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JAMES MILLS,

President,
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PART 11,

REPORT OF

ASSISTANT R CSIDENT MASTER,

To the President of the Ontario Agricultural College .

SIR,

[ beg herewith to report on my duties as Assistant Resident Master,

COLLEGE RuLgs,

The rules in residence
which, by any student, is not
conducive to the welfare
rules are as follows :

are few and simple. We have no rules, the
of direct benefit to himself and to his te
and good repute of the Oollege. The

observance of
llow students, and
most important of these

I. Regarding attendance at roll-c

Every morning, hefore going to lectures, the
class-room for roll-call.  After roll-call a Bible
18 due to the students to say that,
silence 18 observed on eve

all and prayers,

students are
selection is re
without exception
ry occasion, during prayers,
2. Regarding afternoon study.,

Each afternoon, from 1.30 to 4 00, while one
other half assemble in the

required to assemble in the
ad, and a prayer offered, |t
y the most respectful and reverential

half of the stude
class-room for study. They are there
ofticer, either myself or your h‘vcremry, Mr. G. A, Putnam,

students have practical instruction in some one of the de
Sometimes, also, a student wishes to study specimens in

science in the museum or elsewhere ; and if good faith ig

This assembling for study in the afternoon not only provides a quiet study-room for
those who are studiously inclined, but it also leads some to spend the two and g half hours
in study, who would not otherwise do so.

3. Regarding evening study,

Each evening during the week, except Friday evening, promptly at seven o'clock,
the students are required to go to their rooms for study, and to remain there until hylf.
past nine. Late in the spring, the hour for going to the rooms is changed to half-past

seven. This period in the evening affords another opportunity for study ; and, aga matter
of fact, this is the time when most of the

studying is dope, Many students utilize all
possible opportunities for study ; but all study, more or less, during this period from 7.00

charge évery evening, 1o see that Proper quietness is main.
tained in the halls and dormitories,

nts are at work, the
under the charge of an
As a rule the second year
Partments during the afternoon.
botany, biology, or veterinary

assured, he is allowed to do so.

1 Ac.
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i. Regarding leave of absence from Qollege.

Our rules relating to leave from C()vao'- are vxtrvmo:l_v reasonable, 'a‘llor«hn;:; ;'l!d .mu:ﬁh
liberty as any student can possibly require, for lug‘ntmmm- nw-d'u).‘k “);;u:- pttr:;) af:.om,
Friday ev ening, Saturday afternoon, two or thrv.v :‘ftf-(rn ons aym ol ) B o.r.u 51”‘:;,' -
four till six, and one evening during the week, besides Friday. For t llS}Oll( f‘.\.(.‘l gzjuty
tudent wishing to be excused from study, must report to thfn\t effect to the office xton Lhy
and have his name entered on the register as n-xvusvd: He 18 vxpwuﬂ to rupo[r .l?au.:
night watchman not later than 10,30 unless he ol.mm npwxall ;')‘-rmiuminn |tv0 ?I[‘}“ ,-,;.,',
[ notice by the register that, while a few studv.nrs |§\'.ml thm'nsw, \vs‘ rul:ut}nr. _\l Oum i;] e
evening, the majority of students are content wllh_l' riday evening and the ho
afternoon available for business and social recreation.

5. Regarding attendance at church,

Every student of the first and second yc-an.iH required to attend church on".\'m‘nld);
morning. No restriction is placed upon his choize ..\nynm- un:\i'»l-- I;)f ) 1{1;1'3',"‘1";').4()‘;
at the reception room at nine o’clock on Sunday morning, to hu‘:‘xiuw-. ir.«nnm|l - ',,M;fl
The following morning at roll-call, attendance at church is marked in the register,
student reporting for himself.

6. Regarding general conduct,

With regard to general discipline, the method p.llrtﬂl!‘(i hv.ru' H»}f ”)”;ll”l”,l“.l of (mtr;“m:
with a maximum of self-government. From the ln.';_:nn.nng of thvn ( (; A.-,t;( (lmtxr.;n .m ”:ﬂ,
principles of conduct are inculcated : To do r'xothmg in the (.0“1'5_:4' ( ‘.t'”,'l”,.l,’ (sl'h':m -
interests of their fellow students, such as |‘1ml\m;.: any kind of leturv}-»un e wh ll ;I k ,|' ¢ -
at study, or interfering with one another’s belongings ; to «l()ln(_)thmt_: OlllFsl(‘ Tl llu'c,'.ys o
bring discredit on the ( ollege ; and to conduct themselves at all times ,m"t‘t .|'n :n‘pvom .
manly, self-respecting men W hatever n.nlvn we have, wrmo-nA or gnwrl{ ; .l, - wisl? -
hended in these injunctions, and are rf-f«-'rrc-d to these as their riux'u;f r. ¢ ,l» . 3
say, with regard to this method of discipline, that I have f()ullll ;u ..st_u( nn(shou Ml“s;
hn'nomhlu, and self-respecting. \\'hatvyt-r may now and t‘ht'n e ( (lmc nlx n - :g‘l f;)r
or mischievous mood, an appeal to their h}nnnr and truthfulness, and to their re spec
one another’s rights, is seldom made in vain.

With regard to self-government among students, I wish to call your a'ttf-.ntllor: L;) Ltih;
matter of the Oollege reading-room. Two years ago, when 1 uuﬁuuw«llm) }')_nm’« 1‘1 ;u.o;,_
here, the reading-room was not a reading-room properly, but rather a ()u;)ﬁlfu~ .u}nnuur "
versation room ; a general place of resort after meals, to while aAway m‘.‘u;! ‘1, .
pleasant chat before going to work or to Htud)_f. !t se-funr-«l to me tlhz;t a lt}‘lf l]“‘[ '::.).Or
could not be made to serve two such opposite functions. I appeale to‘tni Alnfddtz
Society (which represents the whole stmlv'nt body), to take Lh]fl' x.uu.tt'vrl 11.1 “l”uln( '1‘:,. o
make it properly a reading-room, where silence Nhguld be at t:( . t.l;“Ph,(.) n.::frtlw, - yand
so. Regulations were adopted, curators were appointed to take ¢ ?ur;,,( oo m; s
at the same time the obligation resting upon Lh('nfm-l\'eu to ruspv‘ct tlmst ’r«ivul?lt -
realized. The consequence is that now, instead of ‘mlng,. as former ly,l A. “(1. o ounﬁi"gt
half reading-room, it bears the appearance, at_ all tmu-s_, of a respectab elgo (b‘t‘ rl'su.l vge
room. The results are certainly far more satisfactory in overy rex-!puclt:J tl 1im cou : &v:ﬂii
been obtained by coercive measures, ho_wuve.!r reasonable, lll(ereynv»l'(.)l]x (”l 'not‘;:“n( S
culty in keeping the room perfectly quiet, _lf there coulfl be pr(-)\:(ft( . wflx;nlnuinu,w;cg%_
building, a room where those who do not wish to reazd might retire ortat'(, e -
versation after supper. As it is now, there is certainly a great tfmp a :tgn‘ ;) - lho -
the reading-room to meet and converse, there being no other place. It is to P
that this long-felt want will soon be met.

While, owing to the general good (.:huractvr and orde.'r.ly habits ofiour zt{udte.ntsl, t:((;
demand for disciplinary action is but little, yet the position of l?(‘.al( en: : :g Lro;sthp
sinecure. A great deal of time is necessarily §aken up by the constan u'lgs b
position. First, an hour and a half every day in charge in the dmmg:roo}:u ,[A ec . my,‘
two hours and a half on three afternoons a week, in charge of students in the class roo 3
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Thirdly, time of evening duty, a part and sometimes nearly all of the study hour, three
times a week : Fourthly, the time required for inspection of the rooms, furniture and
halls, which should be done at least twice a week ; Lastly, the time taken in dealing
with cases of infringement of rules, which, T am very much pleased to report, is not great,
If to this work and consequent worry, be added the duties of teaching, of which at pre-
sent a large share falls to me, and the time required to prepare for that teaching, it will
be seen that the Resident Master need not be idle,

Work N Puysics,

In this the first report from the Department of Physics, a brief statement concern-
ing its growth and the present condition of its equipment will be first in order.

On commencing the teaching of physics here, in October, 1893, T found no class-
room or laboratory devoted specially to that department, and only a few dollars’ worth of
apparatus. In the beginning of the year 1894, about 60 dollars” worth of apparatus was
purchased. Professor Shuttleworth kindly allowed the use of his class room, where water
and gas were available for experiments during lectures. There the lectures and experi-
ments in physics have been carried on, until this last term. Ag the agricultural build-
ing, erected during the past summer, contains a new live stock class-room, the old class-
room in the College was no longer needed for lectures in that subject, consequently it has
been fitted up as a class-room and laboratory for physics, making a large, well lighted,
and commodious room, Large work tables, supplied with drawers and cupboards under-
neath, and gas nd water taps above, have been fitted up, giving accommodation for
experimental work to twenty students at once. A room adjoining this class-room may
be used as a combined office and storeroom, and capacious shelves have been built therein
by the College carpenter, for the storing of apparatus.

In addition to these rooms, where general physics is intended to be taught, room has
been provided in the new agricultural building for physical investigations bearing more
directly upon agriculture. This provision marks a very important step in advance, as no
original investigation in this direction has yet been done here, while much might be

done of great importance to agriculture, »s instanced by the work of Professor King of
Wisconsin,

With ample accommodation, there is now needed a stock of apparatus, by means of
which this subject can be properly and successfully taught. There is none at all at the
laboratory for agricultural physics. In the other laboratory, in addition to the stock
previously on hand, apparatus to the value of $250 was purchased last fall. That is a
very good start, and now if a liberal grant for the first stock can be procured, and after
that a small yearly grant for replenishing, the department of physics will be in a position
to do good work, educationally and practically.

LEecTURES,

The ground covered by the lectures during each term is a8 follows :
The work commences in the second year of the College course,

Fall Term. Statics and dynamics, embracing the following : (1) Physical forces,
energy, power, work. (2) Mechanics, being chiefly a study of the simple machines, (a)
the lever, including the lever proper, balances, weigh scales, the wheel and axle, belt
machinery and cog machinery ; () the pulley, different systems, with their advantages

and disadvantages; (c) the inclined plane, including the wedge, the screw, the tread-
power, drawing loads up different grades.

Winter Term. Hydrostatics and hydro-dynamics, being a study of the physical pro-
perties of gases and liquids ; the theory of pumps and syphons ; the theory and construc-

tion of thermometers and barometers ; and capillarity, including the movement of water
in soil,
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¢ heat the twelfth century, was taken brie fly, with the social and politica! conditio i8 of that age as
o contrasted with those of our own time. Then the charac ters and chief incidents of the novel
were discussed, and a thorough understanding of the Story was aimed at in the writing of

a number of essays describing these characters and narrating the most striking and
dramatic incidents in the story,

rse of The historical novel, as a selection for class study, has many advantages. First, it
work- possesses, for the average student, an interest Superior to that of the formal essay,
cified, Secondly, being more diffuse, it affords much greater exercise in reading for the same
ained, amount of mental effort, and exemplifies the easy swing of the narrative style of compo
ork in sition, the mastery of which is so desirable an accomplishment, Lastly, it suggests an
iven. unlimited number of subjects for composition, furnishing as it does, all the data required

a8 far as ideas are concerned, and thus affording excellent practice in arranging and
expressing those ideas,

The work in Grammar, which extends throughout the

year, needs no comment. it
uched being a review and a continuation of the Grammar taught in the Public and High Schools
. been of this l’mvinw, with special emphasis, however, on sentence-structure and punctuation.
""‘lt:"' During the winter and spring terms, the poetical selections from Palgrave will be
avail continued. Fop prose, Washington Irving’s Sketch Book will be read. The Sketch Book
', but affords considerable variety of choice, as it contains examples of the narrative, the descrip-
""r"‘,l' tive, and the argumentative styles The easy, graceful language of the author, with his
I"f't”c nice choice of words and his perfect sentences, makes the reading of these essays both a
‘“"fly pleasure and a prefit. The method of study will be, of course, much the same as that
& f"‘l' pursued with the Talisman,
ecla . " . . . .
I}:x I Having explained fully the methods pursued in teaching Literature to the fiist year,
uiy . [ have to state, for the other years, only the list of selections, as the methods remain
euhsmntially the sawe, allowance being made, of course, for the increased literary know-
ledge and ability that have been acquired by the more advanced classes. I oss attention
ntary to details and more attention to criticism and comparison, constitute the chief differences,
\dnics The selections for the second year are as follow :
ourse Gl ¥ , . ’ .
ricit),’ Fall 1 erm, bhukmpvan-s ‘“Julius Crwesar,” and three essays from ¢ Representative
‘m ae Essays,” Carlyle’s « History,” Emerson’s “ Compensation,” and John Morley's « Popu-
. lar Education ”
otical ir Education
rance Winter Term, .\'hakvspvnru'n “ Richard II1 " Blackmore’s ¢ Lorna Doone,” and one
or two of the Kepresentative Essays,
3 that Spring Term, Tennyson’s Locksley Hall,” and “Sixty Years After.”
r the During the last term eight essays were written by the second year olass on subjects
 that .

suggested by their studies in literature.  These 08says were evaluated, and
given will aid in fixing their relative standing for the term’s work,

The third year work in English is as follows :

1. Representative selections from the following representative authors :

Bacon, Milton, Pope, Addison, Macuuluy, \\'onhwo:th,
Morley.

the marks

.\'hnkvrpr‘arw,
Tennyson, Frou e, Arnold, Irving,

2. History of English Literature, being chie
liarities of the above-mentioned authors.

fly & study of the lives, works and pecu-

3. The writing of impromptu compositions in class : exercises in rhetoric,

t. The writing of six original essays on subjects assigned them, These are intended
 from as tests of their ability to write correctly in English, and will be marked very closely,
olnts By way of general comment on the literary ability and acquirements of our students,
‘l’"’: and also on their endeavors, [ cannot do better than to quote a sentence or two from the
" “ﬁ report sent in by Mr, Tytler, who examined the second year in Julius Casar at Christmas,
":“ y “With only a few exceptions they show g very intimate knowledge of the play,
n(i Z; and it is evident to me that they must have given no little time and study to the prepara-
n
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tion of the work, Where they come short is in want of ability to express their ideas in
good literary Eunglish, and, in some instances, of ability to spell. Both these defects are,
of course, due to inadequate preparation and training, before coming to you.”

After two years’ experience in teaching English here, I have come to this conclusion :
In order that our students may acquire, in two or three years of study, the power to speak
and to write with tolerable facility and correctness, they must first read widely from the
best English authors. This will widen their vocabulary and enlarge their ideas, besides
giving them models of style which, through unconscious imitation, will more or less be
adopted by them. Secondly, they must write much, and their errors and defects must be
pointed out to them. I have endeavored to fulfil both these conditions, and the latter
has given me considerable labor in correcting their compositions. A great deal more time
than I have been able to give, might with profit be devoted to this part of English

teaching.

Respectfully submitted,

J. B. REYNOLDS

PROFE

To the President U/~I

SiR,—The cloeir
work, since my conn
studies, by which mo
Ing of science much n
to the eye than those
making a free use of
to, our course has bee
the lahur;unry, but ag
dents of the third yea
line of practical instr:
department of biology

1
Fuwrst Year, The

and the remainder to t
of zoology and also a
spring term is spent in
Specimen of plant is by
instruction relating to

Second Year. Th
excellent collection of i
18 used and is accessibls

The afternoons of
plants and the drawing
two afternoons a week,
plants. Botany is take
noons weekly are spent
twenty-five species of P




deas in
cts are,

lusion :
o speak
om the
besides
less be
must be
e latter
re time

English

PART 1IIT1.

REPORT OF THE

PROFESSOR OF BIOLOGY AND GEOLOG)

r
.

To the President of the Ontario Agricultural College :
g

SIR,—The closing days of 1895 bring to an end one of the most pleasant years of
work, since my connection with the College began. The change in the curriculum of
studies, by which more time is devoted to work in the laboratory, has made the teach.
ing of science much more interesting and attractive. No subjects of study appeal more
to the eye than those in the departments of science, and hence arises the necessity for
making a free use of dingrams, and as far as possible of the objects themselves, Hither.
to, our course has been so arranged, that there was not time to emphasize the work of
the laboratory, but additions to the staff and a change in the curriculum by which stu-
dents of the third year can specialize, have enabled us to make marked progress in the

line of practical instruction this year. Below is an outline of what has been done in the
department of biology.

1. Work 1n Lecture-RooM axp LABORATORY,

First Year. The first six weeks of the fall term are devoted to the study of biology,
and the remainder to that of zoology, The winter term is occupied by a continued study
of zoology and also a course of lectures on geology, as it relates to agriculture, The

i i ining a knowledge of botany. In the study of this subject, a
ht into the class room for each lecture, and used in practical
analysis and identification of plants,

Second Year. The fall term is devoted to entomology. To aid in this study, an
excellent collection of insects in the various stages of development (larva, pupa and imago)
is used and is accessible to the students at any time they wish to examine it,

The afternoons of two days in each week are spent in the very careful analysis of
plants and the drawing of characteristic parts. During the winter term, practical work,
two afternoons a week, continues, attention being given to the micr
plants. Botany is taken up in the lecture-room during the spring
hoons weekly are spent in further practical study of plant analysis and in the mounting of
twenty-five species of plants. The work done this year has been very creditable,
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Third Year. During the fall term a course of lectures in structural and physiological
botany is given, and also lectures on geology with special reference to the rock formations
found in Ontario and their economic products.

Two afternoons are occupied in a practical study of zoology and plant physiology.
The theoretical course in hotany and geology is continued through the winter term and
four afternoons spent in the luimrutury. three in practical botany, and one in zoology.

As the examinations of third year students commences early in May no regular
course is laid out for work in the spring term, but the time is spent in what seems best
for the students’ success. During the third year students making a speciality of biology

require to mount one hundred species of plants,

2. Tug Muskuwm,

As curator of this adjunct to teaching, it is my daty to make a slight reference to
its condition. So many improvements in College accommodation have been going on from
year to year, that [ bave never asked much for this room, believing that ere long an
opportunity would present itself, after some much needed additions to the College were
mad

I think the time has now arrived when we may reasonably ask for a few cases of
more modern construction than those now used in the museum, and I would therefore
suggest to you to ask for a grant of three hundred dollars for the purpose of getting a
few new cases and some additional specimens. As we are now emphasizing the study
of zoology, we require further means for illustration both in specimens and accommoda-
tion for them.

We require to keep before us the fact that our work is the instruction of students,
rather than an arrangement to please the eye of the ordinary visitor. During 1895,
we have received a few donations :

I. From Alexander Thoman, Arkona, a case of stuffed birds, skilfully prepared and
mounted in a very attractive manner,

2. From Alexander McKenzie, sr., Guelph, some Indian implements
3. From P. Kennedy, B.S.A., some fossils,
4. From Percy Tavernier, Guelph, two stuffed birds.

5. From James Hill, Wellandport, Indian implements.
3. Pracrica. Work,

Early in the year the following “Spraying Calendar” was issued, «rd a bulletin
on ‘ Poisonous Plants ” was prepared. In referenc to the latter, it was thought be‘ter
to defer its publication until near gpring, when readers are more likely to observe
plants and make use of surh information as it contains.
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SoLuTioNs RECOMMENDED

] Cf/]'/'- r .\'1///r/mh Solution.

Copper sulphate

: 1 pound
Water.

20 gallons
....... ' p ) § ie the foliage.
To be used only before the buds burst, and never to ,’" .t)ppln;li on th g
. . 5 el p ) ..
i i ach trees, use 25 gallons of water inst ad of 20 gallon
When applied to peach trees, us g

2. Bordeaux Mirture.

Copper sulphate
Lime (fresh)
Water .. ..

++eveses. D pounds
..................... ) B
..... .+« 40 gallons
............. . o 08 .
S nd the coj per sulphate in five gallons of water. I'his mlu_y lu} done t ¥ | \‘mk:
- el ing i 3 overe 7 the water, ¢ )
it ln[;{ h:" of coarse material and hanging it 80 as to be cove re'(l ;.\l t;({ sl
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¥ l : 7arm r wi '*'lwtlnmnm-supmel; :
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hef40 gallons of water. Warm : 4 or s
(()Ifltl '(H-‘wutt-r If the lime is at all dirty, strain the lime solution.
an colc A
vessels,

} {mmoniacal . pper Carbonate A\H/Hflli/'

. ] ounce,
Copper carbonate .

Ammonia, sufficient to dissolve the o pper carbonate
Water.

Y gallons.

3 y > 'l(‘L'l'!\'Sﬂ")‘
7 issolved ¢ ')pt on hand to dilute when
The copper cartonate n 1y be dissolved and kep

t. Paris Green Mixture,

Paris green

Water

), 28 ees, and 300 for
Use about 200 gallons of water for apple trees, 250 for plum t;]r m,i\‘ur“ Vo
peach trees. When used upon peach trees, add 1 pound of lll.m«-it() Q( i.l .m.‘l e
r n i rd e ) orm a combined insecticide fung
Paris green is added to the Bordeaux nn\(l;ro tln f; -
'y 50 g 3 e Bordea .
cide, add 4 ounces to every 50 gallons of th (

| pound.
200 to 300 gallons

5. Hellebore

1
White hellebore (fresh ). . ‘
Water. . ..

ounce,
rallons.

[
J g

6. Aerosen Emulsion.

504 l
lhlnl 8 ) p und
l{(‘ljll EWw ater . EEEE . o | ._‘ A l()ll.
( oa ll Chbes0 0000 0se 00 sese sen s R & ‘.’”l mns
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£ er (] 8801V 44 es the water wdd the O ( N( stir w ) | ) to (

i ilute wi 9to 15
i rork m ¢
ninutes. A syringe or pump will assist much in this work. Dilute with fro
m 8. A s
parts of water,

. Pyrethrum

........ 1 ounce.
Pyrethrum powder (fresh)....... Bk s e C -
\\mr ....... [

NorTEs,

i isfiguri uit wi e Bordeaux mixture, use the
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2. Paris green and Bordeaux mixture way be applied together as well as separately,
and thus save time,

3. Paris green is tobe used for inse
for those that suck the Juices of plants.

4. Prepare the mixtures well, apply them at the proper time, and be
possible in the work.

ots that chew the leaves, and kerosene emulsion

as thorough as
——
During 1895 attention was given to several investigations to which ref
made,

erence is now

(a) OvsTER-sHELL BARK-LoUsE, (Mytilaspis pomorum,)

Experiments have been carried on for the past two years to test the efficiency of
kerosene emulsion upon this pest. Six infested trees were selected in g young orchard ;
five were treated and one omitted,

The following treatment was adopted :
8oap in fwo quarts of water ;

carbolic acid was added to g

A solution was made
and when it wag heated and well mixed, one part of crude
oven parts of the above solution, This solution was applied
to the trunk and large limbs in early spring. An old scrubbing brush was used to rub
it on the trees, i

The application had an excellent effoct upon the vigor of the trees and
gave the bark g very health when the young lice

“VUAY appearance. In order to ascertain,
would move out from beneath the scales, a badly infested branch was kept in the labora.
tory and examined from time to time about the end of May, In 1894 they appeared
June 5, but did not show themselves until June 12, 1895, and were a week later in

appearing upon the trees of the orchard. As soon as this wag observed we at once
sprayed the tria] trees with kerosene emulsion, diluted with nine parts water, and made
& second application nine days later,

from one quart soft

» Showed that the lice had

Some twigs showing the growth for
The first growth has many lice ; second, very few ;
This shows that kerosene emulsion applied at the time the

in about a week after, destroys the pest. Care should be

planting out young trees to observe that they are free from bark-lice ; and if
not, to treat them gg above,

foothold, the work is difficult ;
éroséne emulsion will be followe

years are very instructive
and the third, none at all,

This no doubt was owing
orable to the development of fungi. The following notes

this connection
April 17th.— First reall

rain until the 21gt,
May 12th.—Co
age done vegetation, Snow on the 1
F.; and on the 21st,22°F. On the
and 27th, cool, 29th, very warm,

June 4th, 5th, 6th, cool and necessary
liar spring wag followed by & dry summer,

Y spring weather, and warm day

13th severe frost and much dam.
20th, temperature 25°
armer weather ; but on the 26th

to have a fire in the greenhouse,

This pecu-
and hence was unfavorable to fungo

id growth,
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I bave no doubt that the general report of experiments upon spraying this season
will be somewhat disappointing as compared with those of other seasons more suitable
for the growth of fungi.

With a view to
of plants were gelect
weed (Admaramtus »
in about the same co
were pots filled wit
tained no plants,

Anthracnose, the Raspberry. (Gleosporium venetum.)

To test the effect of fungicides on this blight, 84 plants were selected and a patch
where there was considerable anthracnose, Seventy-two were treated and twelve omitted .

Water was appli
pots containing plan
and evaporated from

The solutions used were :

a. One pound copper sulphate dissolved in 20 gallons of water, The ex eriment
I g I

ditions unfavorable t

b. Bordeaux mixture, consisting of 5 pounds copper sulphate, 4 pounds lime in 40
gallons of water.

m .
The following fig
under Investigation :

¢. Copper carbonate, 1 ounce in 9 gallons of water.

First application, April 23rd, with (a) solution.

Second application, May 9th, with Bordeaux mixture.

July 17th. W,
“ 18th. Ho
“ 19th. Ra
“ 20th. Sul
o 2lst. Sul
22nd. Dry
23rd. Fai
“ 24th. Son
25th. Bri,
26th, Bri
9 days

Third application, May 24th, with Bordeaux mixture.

Fourth application, June 8th, with a solution of copper carbonate, 1 ounce in 9
gallons of water,

An examination on July 4th indicated that the unsprayed bushes showed some
signs of the disease, but the sprayed none. At the close of the season very little appeared
on the sprayed and not a very marked attack on the unsprayed.

“

Leaf-spot on the Qurrant and Gooseberry. (Septoria ribis.)

To test the use of fungicides as a preventive of this trouble, 166 plants were
selected, most of which had shown much spot in 1894,

From this it appea

The solutions used were the same as in the preceding experiment. : ]
een ounces, a most one

i'irst application, April 23rd, copper sulphate solution,

Second application, May 9th, Bordeaux mixture as above.

Allowing ten must
or 4,235 gallons throw
use of water, especially

Third application, May 24th, Bordeaux mixture as above.

Fourth application, June Rth, copper carbonate solution.

In the experiment
into the pots, but into
ing and evening,

On July 4th some spots appeared on the unsprayed and in a very few caes on the

i sprayed. The foliage upon the sprayed bushes was much darker and quite conspicuous,
as compared with that on the unsprayed. [t was also noticed that the unsprayed were

badly attacked by the currant worm (Nematus ventricosus), while the sprayed were not

touched. Another season we purpose trying to what extent the Bordeaux mixture is

L useful against the ravages of this insect upon upon the foliage of the currant. An exam-

! ination at the close of the season showed that the spraying had been helpful, but not in

& marked degree, as the fungus had not made much headway upon the unsprayed bushes,

An examination of
the daily average to be, fi

4
We purpose contin
the pernicious effect weed

(¢) TRANSPIRATION OF Prants,
Last year we undert,
" tree protector ” entrapp

For tome time my attention has been directed to the injuries sustained from weeds, with
a view to discuss the subject before farmers’ institutes. A mongst those I refer tois the dam-
age done by them in using water which should be taken up by other plants of greater value.
The water absorbed by weeds is very great. This passes up through the plant and a large
amount of it is evaporated from the surface of the leaves. I believe one of the worst features
in weeds is the waste of water which should be used in the growth of plants that are being
cultivated.

The average upon e
beneath each protector,

In the old orchard
t reached an average of
fimber may be accounte
ban in 1894, and also by t
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is season

With a view to find out how
suitable

of plints were selected, the commo ssica sinapi; he Pig.
weed (Admaramtus retroflexus). These were Pots and placed in the garden
in about the same conditions as we might expect in the field. Side by side with them,

were pots filled with the same soil and submitted to the same conditions, byt they con-
tained no plants,

| & patch Water was applied ag required, and the pots wepe weighed ut regular intervals, The
omitted . pots containing plants always weighed less, for the water kL

ad been absorbed by them
and evaporated from their leaves,

The experiment was continue

1 for nine days, when rain interfered and othe
ditions unfavora}

r con-
ole to a continuance of the experim: ntg,

The following figures will show the amount of waler used each day by the plants
under investigation :

Wild Mustard, l'mwmnl,

Ounces, Ounces,
July 17th, Warm, dry, windy 10 87 8.12
“ 18th. Hot, with a little wind . e 7.65
B 19th. Rain,
e in 9 . :
- 20¢th, Sultry, with a little wind 12.33 10,13
21st. Sultry and cloud
ed some y y

7.02 6.62
16.75 13.8
195 138
15 35 1075
14.6 12,9
18.8 10 8

125.87 94.57
10.5]

" 22nd. Dry and bri *ht, with some wind ..., . ..
\ppeared 23rd. Fair and bright, with light wind
24th. Somewhat cloudy but fine
25th. Bright, with g little rain _ .
26th, Bright, with a little breeze

From this it appears that an avera

8¢ mustard plant Pumps daily from the soil foyp.
teen ounces, almost one pound, of wate

r, or equivalent to seven-eighths of 5 gallon,
Allowing ten mustard plants to a 8quare yard we have twent
or 4,235 gallons thrown off daily from an acre into the

y-one tons of water,
use of water, especially in a dry season,

atmosphere, a most extravagant

In the experiment water wag supplied, but not
- on the Winto the pots, but i

picuous, M ing and evening,

in excess, No water Was put direct]y
nto the pans in which the pots stood.,

The pots were weighed mopy,.

ed wert: An examination of the Pots on the 16th, 19¢h and 27th, all pain
re:‘e n(i)s the daily average to be, for the mustard 7.75 ounce
xture

y diys, showed
8 and the pigweed 3,33 ounces,

is direction 80 as to
of moisture,

n exam- We purpose continuin

- not in Mthe pernicious effect weeds h
bushes,

R investigation in th

_ A show conclusively
&ve in robh ag the goil

(d) “ Treg ProrecTORS,”

Last year we undertook s
" tree protector ” entrapped the codling moth,

ds, with

1¢ dam-

r value.

& large _ d _ young orchard
‘e&tt:irneg' ) ) ) marked diminution jy the
e

ne more thoroughly in 1895
this seagon,
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subject :

a. The root was cut into pieces 2 inches in length,

/‘. “ “ ] l.

The cuttings were taken from the crown down, planted in pots and placed in the
The plants from which the roots were taken were about nine inches

propagating house.
high and had formed no flower buds.

a. Result 1st, 2 inches, 1 produced 4 buds, 1 failed.

2nd, 2 ¢ | -
3rd, 2 1 "
ith, 2 « 1 “
b. Result 1st, 14 « ] ¢
3rd, 11 © 2 “
4th, 14 « 2 “
5th, 14 « 2

From these results it seems that if a vertical root is cut into small pieces the pieces
will produce buds only as far as the fifth cutting. Sections after that fail to produce

buds. This will receive further examination during 1896,

Common name Scientific name,
Plum scale . Lecanium
Vinegar eels Anguillula aceti.
Pear leaf mite .Phytopus pyri.
Apple tree borer Saperda Candida.
Canker worm Anisopteryx pometaria
Bark beetle Scolytus rugulosis,
Currant tree borer Kgeria tipuliformis,
Tapeworm . Tewenia coenurus
Violet nematode Anguillula.
Pea bug ..... Bruchus pisi.
Clover root borer. . .... Hylesinus trifolii.
Strawberry crown borerTyloderma fragarice,
Wire worms .. . Agriotes communis,
Measuring worm ...Amphidasys cogoataria.
Cherry tree borer Dicerca divaricata.
Buffalo carpet beetle . . Anthrenus scrophularize,
Rose slug .+ ..Selandari rose,
Thrips Erythoneura vitis,
Corn leaf hopper Tettigonia mollipsis.
The Eyed elater ......Alaus oculatus.
Cut worm Hadena devastatrix,
Cecropia emperor mothPlatysamia Cecropia.
Spittle insect . ... Clastoptera pini.
Ash-colored blister

beetle ..... Epicauta cinerea.
Black blister beetle Epicauta Pennsylvanica.

Currant plant-louse Myzus ribis.

Wormseed mustard Erysimum cheiranthoides.
Rein-Orchis ... ........ Habenaria virides,

Showy Orchis......... Orchis spectabilis.

B o5l s "HPTINANI Ficus Carica.

Water Arum. . ,.......Calla palustris,

Labrador tea plant . ... Ledum latifolium,
Naked mitre-wort..... Mitella nuda.

RooTs oF THI

L SR

INsecrs RECEIVED AND
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CaNapiaNy TrHisTLE,

The question having arisen to what extent a thistle
| 5
pieces, the following investigations were undertaken to get some information upon the

1
1
1

1
1
1

6th, 7th, 8th, 1} inches, all failed to produce a bud.

[DENTIFIED

(

Snout beetle

Cabbage maggot
Mourning horse fly
Plant lice
Leaf-cutting beetle
(xooseberry midge
Black peach aphis
Herbivorous lady-bug
Spinous currant cater

Cabbage worm
Peach tree borer
Grain Aphis

Thorn Aphis

Pear tree slug.
Common grasshopper
Cutworm

I"ine borer :
Tent caterpilla;
Tussock moth
Celery caterpillar
Squash bug

Ground beetle

Fall web-worm
Strawberry slug
Snowy tree-cricket ...,
Horn fly

Prants Ipextiriep, 1895,

Barren strawberry ...
Star flower. .
Twisted stalk
Clintonia ...
Club moss
Club moss
Coral root ..

Scientific name.

.Sphenophorous ochreus.
l'hnrhm brassicee,
Tabanus atratus,

Magachile brevis
Cecidomya grossularia
Aphis Persice-niger
Epilachna borealis,

Grapta progne.

1enophora avens,
Aphis crategifolii,
Selandria ceresi.

Hadena arctica.
Mecuohammus scrutator,
Clisiocampa Americana
.Orgyia leucostigma.
.Papilio asterias,

.Calosoma calidum.,
Hyphantri cunea.
Emphytus maculatus,
Oecanthus nivens.
Hematobia serrata.

. Waldsteinia fragarioides,
Trientalis Americana.
..Streptopus roseus,
...Clintonia borealis.
.. Lycopodium dendroideun.
. Lycopodium annotinum.
Corallorhiza innata,

Ladies’ tresses !
Mouse ear chickweed . .
Rein-Orchis |
Meadow fox-tail

Dock ) l
Rib-grass I
Wild sarsaparilla
Lave-for-ever S
Spurge K
Greenbrier >
Cinque-Foil P
False Flax O
St. John's Wort H
Fleabane E
Red top \
,\IM“U\\‘ M
Vervain %
Plaintain P
Mullen V
Sow- thistle S
Tower mustard A
Bladder campion Sil
Bind-weed Ce
Penny-cress Il
Wild tare \"|
Yellow avens Ge
Cypress spurge Eu
(rxinseng Ar
Cone-flower '3
Pepper grass L '\
“wh:l‘f"luh\u-' Co
Yellow melilot M
Sow-thistle Sor
White melilot M !
Indian pipe Mo
Grindelia Gri
Strawberry bush | m:
lfm-l\l.\‘ poppy \rg‘
Catnip '\n‘
Shepherd’s purs Cap
Ux-eye daisy f‘Gln
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Ladies’ tresses

Mouse ear chickw eed

Rein-Orchis
Meadow fox.-tail
Dock ..,
Rib-grass

Wild sarsaparilla
Lave-for-ever
Spurge
Greenbrier . .
Cinque-Foil
False Flax .
St. John's Wort
Fleabane .

Red top .
Mallow

Vervain
Plaintain
Mullen
Sowthistle
Tower mustard
Bladder campion
Bind-weed
Penny-cress
Wild tare
Yellow avens
Cypress spurge
Ginseng
Cone-flower
Pepper grass
Hedge bindweed
Yellow melilot
Sow-thistle .
White melilot
Indian pipe
Grindelia
Strawberry bush

Prickly poppy
Catnip. . . ..
Shepherd’s purse
Ox-eye daisy

The work in connect
each year, and shows th
animal and plant life, e
the Agricultural Colleg

A large number of weed seeds hav
spraying have been answered,
been identified, and information

The

examined
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Spiranthes,
Cerastium v ulgatum,
Habenaria orbiculata,
Alopecurus pratensis
Rumex crispus,
Plantago lanceolata,
Aralia racemosa,
Sedum Telephinum,
Euphorbia Esula,
Smilax hispida,
Potentilla,

Camelina sativa,
Hypericum perforatum
Erigeron Canadensis,
Agrostis vulgaris,
Malva rotundifolia.
Verbena.

Plantago major.
Verbascum thapsus,
Sonchus oleraceus,
Arabis perfoliata
Silene inflata,
Convolvulus arvensis,
Thlaspi arvense
Vicia Cracea,

Geum strictum,
l‘:ll]‘h‘i”ilil Cyparissias,
Aralia quinquefolia
Rudbeckia hirta,
Lepidium campestre
Convolvulus sepium,

. Melilotus officinalis,

Sonchus asper,

Melilotus alba,

Monotropa uniflora.

Grindelia squarrosa,

KEuonymus Amesricanus
obovatus,

Argemone,

Nepta cataria,

Capsella bursa-pastoris,

Chrysanthimum e ucanthi

mum

")llrducl\ .
Norway Cinque-foil
Climbing finnitory
Blue vervain
N;:urgv
Western rye grass
lair grass .
Wild oat grass
Chicory
Sow-thistle (perennial)
Prickly lettuce
Ground cherry
Spikenard
Horse ragweed
Scone crop
Club moss
Bladder campion
Medick
Sorre]
liver'h»w]rnph
Atriplex
Solanum.
l)r-plwrwul‘l
False flax
Black bindweed
Chess |,
Spurrey
Poison hemlock
Thorn apple
Lamb’s quarter .
Elecampane
Evening primrose
St. Johnswor
Trailing Arbutus
Redroot . , . ..
Wood Betony
Cursed crowfoot
Bluebottle
Couch grass
Amaranth .
Water Speedwell

ANSWERS ToO CORRESPONDENTS,

following is a list of the differen
and reported upon during 1895

mens sent, for in several cases the
Some cases, the same one wag refer

ion with answering enquiries reg
at there is a growing desire among farmer
specially of those forms that are
© a8 an important source of info

e been identified and man
Fifty-two species of insects and

regarding their habits, ete.,

upon an attack of the Army Worm,
of a parasite, the
they

Worm ” and learned th

oubled this year w

arding insec
8 to know

Arctium Lappa,
Potentilla Norvegica,
Adlumia chirrhosa,
"erbena hastata,
Euphorbia Heliose pia,
Agropyrum tenerum,
Deschampsia caspitosa
Danthonia spicata,
Cichorium intybus
Sonchus arvensis,
Lactuca Canadensis
Physalis Viscosa,
Aralia racemosa,
Ambrosia trifida,
Sedum acre,
Lycopodium lucidulum,
Silene inflata,
Medicago lupulina,
Oxalis acetoselly.
Epyshegus Virginiana,
Atriplex patula
Solanum rostratum.
Lepidium Virginicum,
Camelina sativa,

Polygonum convoly ulus,

Bromus secalinus,
Spergula arvensis,
Conium maculatum,
Datura stramonium,
Chenopodium album,
Inula Helenium,
(Enothera biennis,
Hypericum perforatum,
Epigwea repens,
Lithospernum arvense,
Pedicularis Canadensis,
Rarumculus scele ratus
Centaurea Cyanus
Agropyrum repens,

Amarantus paniculatus,

. Veronica Anagallis,

ts and plants increages
something of
injurious, and that they recognize
rmation such as they need.

Y questions referring to
98 of plants have also
supplied to correspondents_

s and pPlants that have been

In

In reporting

y ““that the Presence
sent, indicated that
ff an attack in ’95.”

the correspondent intere sted in the « Army

troyed sixty tons of hay and 300 acres of oats for him in 1894,

During this year, no enquiries have been received
several places last year they appeared in large numbers,

ith the pest that had des-

referring to this insect, though in
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Many specimens of a cutworm woth (//adena arctica) were received I'his moth
seems to have been very common in many !].u e8

Many questions were asked about the Russian thistle, and several specimens sent
which were supposed to be the plant But as yet 1 have not received a specimen of the
true Russian thistle. Pric kly lettvce was sent as a pecimen of this weed, and also a
variety of Solanum. A specimen of the Russian thistle grown for instructive purposes 1n
our own bed, uscd to illustrate typical forms of plant life, attracted considerable atten
tion while it was allowed to grow. It was, however, destroyed before maturing its seed

The plants chicory and ginseng were referred to by a number of correspondents who
were desirous to know something of their economic value Among insects, an aphis
affecting the turnips, blister beetles attacking potatoes and beans, the plam scale, and
the Buffalo carpet beetle, the last a serious pest in the house, seemed to attract much
notice

The moth, Hadena arctica, also appeared to be very common throughout the Pro
vince. This is the first year that specimens of the carpet beetle, plum scale and blister

beetle have been sent to me, The first seems to be spreading and will no doubt prove to

be a very serious pest in the house among woollen good

] wand carpets

Des ;1[,(““.‘ f these three specie are given, so that reader may he ]»'"[‘”“i to
identify them and use remedies against their distribution Any specimens of plants o
insects sent to the Qollege for identification or ipformation concerning them will receive

prul«}' vLtention
BLisTER BEERTLKS
During this season many specimens of the,commor blister beetles have been received,

longing to the genus Epicanta. The black variety, Epicauta Pennsyl
vanica, appears to have been very entiful 1n various parts of the Province many were
I . ‘

especially those b

reported feeding upon the leaves of mangels Some specimens of the ash-colored
variety, K. cinerea, were found feedin: ipon beans I'his latter variety sometimes is
quite destructive to potatoes as well as to beans [t owes its color to the presence of

minute ash-gray scales or short hairs which can be readily rubbed ofl' and then the beetles

teed 1n crowds, and readily fly when dis

assume a black color Blister beetles 1sually
turbed. They lay their eggs in the soil ; these hatch and the young grubs work about in
search of the eggs of grasshoppers, upon which they feed In a short time the perfect
stage is reached and the mature insects then feed on a variety of plants In this insect
we have a case where, at one stage of its development, it is beneficial, and at a later stage
becomes injurious lhus it is doubtful in some cases whether it is wise to destroy blister
beetles, especially where grasshoppers ate a nuisance However, when their numbers
are such as to be troublesome it may become necessary to destroy them

Llemedies I. The application of Paris green, where it can be done saf¢ ly, is likely
to destroy any feeding upon the foliage of plants ’

2. Where practicable, drive the beetles upon heaps of straw, etc., and, when many
have collected upon them, set fire to the heaps

3. Hand lm-l\in: may be resorted to in some gases and may prove fairly successful

Tur Pruom Scaie. (Lecanium)

This is also a comparatively new insect to our Province and may prove injurious if
not kept in check.

It is readily identified as an oval brown scale, about the fifth of an inch in diameter
when fully developed. The small scales move early in April and make their way to the
under side of the limbs. Here they remain and mature. About the end of May they
begin to lay eggs under the scale. ’ 3
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THE Burraro Cakrkr BEriLe, Ant

a, larva; b, skin of a larva :

Arenus scrophularia, Linn,

¢, pupa : d, beetle, All much enlarged. (After Riley
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The young insects appear about the first of July, proceed to the leaves, and locate
themselves on the under side, where they feed by sucking the Juice. From this they
emigrate in September to the branches and hibernate, as small scales, less than the size

of a pinhead.
Kerosene emulsion applied as follows is recommended as & successful remedy :
Beginning of July, the emulsion diluted with six to eight parts water.
2. October, emulsion stronger, four parts water.
J. Same strength as No. 2, some time during the winter,
+ Again in the beginning of April, apply the same strength of emulsion,

Mr. Slingerland, of Cornell University, has made this insect a special study, and
recommends that infested trees be sprayed thoroughly several times, twice at least in
winter or before April.

If the insects can be attacked while moving, thorough spraying will be rewarded
with success, Hence the necessity for observing closely for these periods in the life.
history of the insects,

Tue BurraLo Carrer BEerLE, (Anthrenus serophularie,)

This is a European insect, which is reported as having been imported into the
United States about 1874, During the present year specimens have been received from
several parts of Ontario, showing that it is being well distributed here, It is compara-
tively harmless in Europe.

The adult insect is a small beetle, about three-sixteenths of an inch long. It ig
covered with very small scales, which give it a somewhat mottled appearance. There is
wn irregular red stripe down the middle of the back. The antennz are composed of

eleven joints, the last three being much larger than the rest, Like the potato beetle, it
feigns death when disturbed. . This beetle lives upon flowering plants and is frequently
found on the spirwa, yarrow and some other plants of the composite. It lays its eggs
on woollen material ; these hatch and produce the larve, which become very serious
household pests,

The larve are found feeding upon the woollen substance in the cracks of the floor,
below carpets, and also in the carpet itself. The larve is about a quarter of an inch in
length and is covered with coarse brown hairs, arranged in tufts on the head, and along
the sides and end of the body. In autumn, the larva changes into the pupa and passes
the winter in that stage, and the beetle emerges in spring,

Remedies.—1, Where carpets are infected, they should be taken up, well beaten and
sprayed outside with benzine, If exposed for a few hours the smell of the benzine will
pass off. The floors from which the carpets have been removed should be well washed
with hot water,

2. Sometimes damping the carpet on the floor and running a hot iron over it at
points infested, will prove very beneficial,

3. Corrosive sublimate (60 grains dissolved in a pint of alcohol) brushed over the
floor at the edges, before the carpet is laid, and on the underside of the carpet, is a good
remedy ; but it must be remembered that this is very poisonous, and that it is not safe
for children to play on a carpet thus treated.

4. In the case of clothing, blankets, etc., the application of benzine may be followed,
but in all cases where it is uced, remember that it is very inflammable and that no lights
should be near during it use,

Both benzine and corrosive sublimate kill this insect readily, but as the one is very
icflammable and the other poisonous, great care must be exercised in their use.

2 A,
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The appointment of Mr. Harrison to the position of Bacteriologist vhns rl'r.p.r.lt\;';lml‘x:lo-
of able assistance. His fondness for mivmivupxg work and HL,\IH ,m rln; . .tH ('»hr::tx i“, ',“‘1
fit him in an especial manner for his new position, and |» 1AV n(‘)l( ?“J|,“,.[,.r,‘,](,g“.a]
yrove himself suited for the patient and accurate Wnrk» r“!“.l.”" b g
Ee search. It is hoped you will be able to continue the usslstumle' ’n‘ I:“Mi] (\chi“ A
biology, for, as you are well aware, the practical work has largely increas

last year,
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: ' ¢ e ) l g l } ra r ‘
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Your obedient servant,

J. HOYES PANTON,

Professor of Biology and Geology
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PART 71V,

REPORT OF

THE PROFESSOR 0OF CHEMISTRY.

To the President of the Ontario Agricultural CUNH(/U e

Sir,—It affords me pleasure to subm

it to you my annual report of the Chemical
Vepartment for the year 1895,

Towards the close of the year, a request from geveral Sources came, through the
Minister of Agriculture, asking the Chemical Department to analyze a laree Lumber of
samples of sugar beets grown in Ontario, in the neighborhood of ¢he t'ullowing places :
St. Catharines, Hamilton, London, Leamington and Ambherst) irg. My report contains
the analyses of these sample, and of several other varieties of sugar beets grown in the
Experimental Department of this institution under exactly similar conditions,

The additional grant of $300 to engage more assistance in the analytical room dur-
ing the months of May to October inclusive, enabled us to enter upon extensive investi-
gations, along with the Dairy Department, regarding the composition of dairy products,
particularly in reference to the Clwese-producing power of milk of varying percentages of

fat. Our investigations of the latter have been very extensive ; and we consider our
results conclusive,

gan on the 1st of May and were continued without interruptiou unti)

. They were conducted along the same lines as those of 1894, and

vation of the work begun last year, During this period of six

, 147 v nilk, 147 samples of whey, and 135 cheeses from the home dairy

were analysed. Each sample having been analysed in duplicate, 429 complete analyses

Sawples of some sixte Marden

factory, and of twenty-four vats cheese therefrom, in the Reckwood
factory were also analysed, making a tota] of 589 complete analyses,

y detail, actual factory
iions which we have

ANALYSES oF 147 SampLes FROM OUR owN Dargy.

|

Average of lot L (or medium milk)
" ““ H (or rich milk)

“ oflots L and H .
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The averages in the above table are determined, in lot L, from complete duplicate
analyses of samples from seventy-four different vats of milk, and, in lot H, from complete
duplicate analyses of samples from seventy-three different vats of milk. All incomplete
duplicate analyses, as well as complete duplicate analyses disagreeing with each other,
were rejected in making up the averages. There is, p.actically, a difference of about nine-
tenths of one per cent. between the average percentage of fats in lot L and that in lot H.
Similar, and even greater differences occur in the percentages of fat in the milk sent by
But between the average percentage of casein (curd)

different patrons to cheese factories.
The difference in the

in lot L and that in lot H, there is a difference of only .16,
average percentages of fat is more than five times greater than the difference in the
average percentages of casein between lot L, which is called medium milk, and lot H,
which is called rick milk.

Monthly average percentages of fat and casein in milk, showing ratio of fat to casein.

Lot H

Lbs.
casein to 1
Ib. of fat

ll*"
casein to 1 Fat. Case

ol Iat

asein in

lb

wre given, for each month, in both medium and rich milk, the
fats and casein, and the quantity of casein per pound of fat,
nonth, are averages of from twelve to thirteen distinct samples from

its taken on different days. A comparison of the quantity of casein

t L, or medium milk, of any month, with the quantity of casein per
H, or rich milk, for the same month, shows more casein per pound of
The difference in any month is very close to
I'he quantity of casein
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as will be shown in following tables, an important influence on the quantity
pound of fat obtained from poor, medium, and rich milk.
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Sixteen of the 147 vats of milk from our own dairy, lot L and lot H together,
tested bLetween 2.5 and three per cent, fat; fifty between three and 35 ; thirty-three
between 3.5 and four : forty-four between four and 4.5, and four between 4.5 and five,
Each successive group increases in fat by between .348 and .482% : but with these
increases in fat there is a continuous decrease in the quantity of casein per pound of
fat. Now this fact, together with the occurrence, in most groups of the above table, of
slightly higher percentages of casein as the groups increase in fat, appears to me to
dgmonstrate beyond all question, that increases in percentages of fat are not accompanied
by proportional increases in percentages of casein in wilk ; but that the increases in
percentages of casein are proportionally less than the increases in percentages of fat,

Table comparing actual and calculated yields of cured cheese on a fat basis,

!

|

—
=
-
-

Lot H,

yl-'l(] of

onth,

heese
L2e between

actual and calcu

of cured cheese

per lb. of fat.
fference between

Fat, per cent.

of cured

Actual
actu

Fat, per cent,
per ib, of fai

| Lb.
Lb

ot

384.92 3.83 B ( H3.506) +16.80
303.92 : 2.548/ 361.00/ 376.03 +15 05
318.65 22 b 2.5¢ 409.50 431.50| +22.00
287.50 23.75 2.455) 359.00, 3882.76! 4 23.76
September . ... 3.6 2.700] ¢ 25| 225.88) -15.8 248 2.445 280.76] 296.05! «+ 156.30

October 3 2.747| 369 uu; 352.33 .67 ! 2.016| 387.75| 404.44] +16.69

|

The figures in the table above are the averages of each month’s tests of from nine to
fourteen vats of medium and of rich milk, Without one exception there is less cheese per
pound of fat from the rich than from the medium milk. The differences are as follows :
May, .216 pound ; June, .228 pound ; July, .345 pound ; August, .388 pound ; September,
.210 pound, and October, ,232 pound, The average is practically three-tenths of one pound
of cheese less per pound of fat from the rich than from the medium milk, The figures under
actual yield of cheese represent the pounds of cheese made each month from the medium and
from the rich milk, each lot of milk being kept by itself. The figures under ealculated
yvield of cheese represent the pounds of cheese that would be credited to lot I, and lot H
respectively, assuming that the medium and the rich milk were mixed, and the division
of cheese made upon the fat basis. For example, in the month of May, the medium
milk, amounting to 4,500 pounds, and averaging 3,291 per cent., furnished 148,11 pounds
of fat ; and the rich milk, amounting to 4,200 pounds, and averaging 4.155 per cent.,
furnished 174,51 pounds of fat. Now, 838 46 pounds of cheese, the yield of the mixed
milk, divided by 322.62 (148.11 +174.51), the total fat equals 2599, the average yield
of cheese per pound of fat. But 2,599 x 148 11 equals 384,92, the calculated yield of
cheese from the medium milk ; and 2.599 x 174.51 equais 453.55, the calculated yield of
cheese from the rich milk. These calculated yields credit the medium milk with 16.8
pounds of cheese less Lhan the milk actually makes, and credits the rich milk with 16.8
pounds of cheese more than the rich milk actually makes. For each month, as the table
shows, the calculated yield, in the medium milk, is less than the actual yield, and, in the
rich milk, is more than the actual yield, For the entire season, the calculated yield of
cheese from the 22,194.5 pounds of medium milk is 109 pounds less than the actual yield ;
and the calculated yield from the 21,894.5 pounds of rich milk is 109 pounds more than
the actual yield. These differences between the actual and calculated yields of cheese
follow from or are due to, the casein in milk not increasing in the same ratio as the fat.
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and below 4 5 per cent., and 4 vats, 4.5 per cent. and below 5 per cent. This grouping
of the vats is to compare the quantity of actual casein in milk with the quantity of cal-
culated casein in milk It has been shown in tables already given that there is a very
close relation between the sum of the fat and casein in milk and the cheese-producing of
milk. Fat in mi e easily and accurately determined by the Baboock tester, as
readily in a cheese factory -hemi ratory. Casein cannot be actually deter-
mined in milk in factories, But casein in milk being fairly constant, increasing only
slowly or slightiy as fat increases, not increasing proportionately with fat, its amount in
any quantity of milk of a known percentage of fat can be calculated, The addends given
in the last column, which are used in calculating casein, represents average percentages
of casein slightly modified, making the calculation simple and somewhat in favor of the
richer milk, [n making casein calculation, use 2.3 as the average percentage,

Comparison of calculated yield of cured cheese on g fat and casein basis, with actual
yield in medium and rich milk :

—»

Lot L,

Average casein,
per cent,
Average casein,

Calculated yiel

|

| 401.75 | 400 £02 W1 2.5 436,75 | 437.437 |

|
| 319.00 | 818,416 5 : 2.4 | 361.00 | 361.629 |

| 340.75 ] 336.024 [ 4.73 || 3.4 ‘ 409.50 | 414.210

\ugust .1 8.050] 9 S11.25 | 304.139 | 7.12 || 4.036 | o 359.00 | *366.117

September . . 3.244 241.25 | 9237.711 | 3. 248 | 2.5 | 200.75 | 284,381

October 3.410 2 369 00 $.285 | 2.5 ] 387.75 391.346 | 8.59

Certain addends, a3 explained in the Previous table, can be used in calculating casein
in milk, The addends used depend, as was explained, on the percentages of fat in the
milk, This ready and accurate means of calculuting casein in milk makes g method,
considering casein as wel] as fat, practicable for cale: lating the vhuesn-prmlucing value of
milk, To illustrate, take the division of the total vke of cheese in May, assuming I,
or medium, and H, or rich milk, to be two patrons. L, or medium milk, amounting to
4,000 pounds and averaging 3.291 per cent fat, contained 148,11 pounds of fat by actual
determination, and 103.5 pounds casein by calculation, using the addend 2.3, as the
percentage of fat is above 3 and under 3.5, H, or rich milk, amounting to 4,200 pennds,
and averaging 4,155 per cent. fat, contained 174 5] pounds of fat by actual leter-

mination, and 105 pounds casein by calculation, using the addend 2.5, as the percentage
of fat is above 4 and under 4.5,

838.46 pounds, the total yield of cheese in May, divided by 535.62 (=148.11 +103.5
+174.51 + 105), equals 1 -5787, the average yield of cheese per poudd of fat and casein,

But 1.5787 x 251,61 (=148.11+103.5), equals 397.207, the calculated yield of
cheese from L, or medium milk ; and 1.5787 x 279.51 (174.51 +105), equals 441,267,
the calculated yield of cheese from H, or rich milk, Similarly, the calculated, yields for
each month from medium and rich milk, assuming them to be mixed, are made, The
figures under differences in the above table show how much these calculated yields of

cheese differ from the actual yields. They also show that the difference in every instance
is favorable to the rich milk,
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The above tabulated Statement illustrates what the distribution of cheese between L,
and H, assuming these to be two patrons of a factory, would be according to each of three
different methods whic h might be used. No. 1 in the table shows that by the use of an
addend as 2.4, representing the average quantity of casein in milk, the chwse-pr(xlucing
power of the several lots of milk can be calculated within 1.3 per cent. of the actual yield
on 336 pounds of cheese, This is the greatest difference between the actual and calculated
yields in any month during the season, For the whole season the difference between the
actual and calculated yields is only .06 of one pound in every one hundred pounds of
cheese, which is Jess than one ounce, Method No. 2 uses addends, which, beginning with 2,2
and increasing .1 fo, each increase of .5 of one per cent. in fat, credits poor milk with a
little less casein than such mlk actually contains, and rich milk with a little more casein
than it contains,. The Average increases in casein are a little less than .1 of one per cent,
for increases in fat of half & per cent. These addends, therefore, credit rich milk with
more cheese than its actual cht-vw-producing power in weight of cheese, which is equiva-
lent to allowing something for the better quality of the cheese,

The monthly differences between the actual yields and calculated yields in I and H,
or medium and rich milk, represent what they would be monthly to patrons with four to
8iX cows, giving twenty-five pounds of milk per day,

Monthly average composition of cured cheese from medium and rich milk,
Cheese from medium milk, Cheese from rich n ilk

Months,

albumen,

|

3.768 | 66,232 | 32.930 20,135 J02 | 38.297 | 68 703 | 34.624 8.509
128 | 65 572 | 929 839 | 21.513 3.580 | 88 496 66.504 | 33.721 9.180
O7 | 65.748 | 29 545 | ¢ 620 089 | 32.764 | 67.936 34.756 9.849
50 | 65.850 | 29.183 =2.732 | 3.863 | 32 916 67.004 | 34.217 | 21.362

1
727 | 66.273 31.819 | 22.320 4.273 | 82.261 67.736 | 84.088 21.389 3.709

September ..

Average |, [ 00.934 | 30.663 | 21.664 4.021 | %2, 953 67.047 | 34.281 | 20.076 4.126

This table, giving the monthly average composition of cured cheese made from medium
and rich milk in the dairy tests, shows that the cheese made from the medium milk con.
tains higher percentages of moisture and casein in each month than the cheese made from
the rich milk ;. but lower percentages of fat occur each month in the cheese made from
medium milk than in the cheesc made from rich milk,

Monthly average composition of green cheese from medium and from rich milk,
4 I g

|
Cheese from medium milk, Cheese from rich milk,

albumen.
J

albumen.
|

Caseln,
casein.

l

|

Moisture,
Solids.

Solids,

| Per cent,

, fat
, Per cent.

l
! Per cent.

l Per cent,

j Per cent,
fat
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|

, Moisture,

——

1
l
|
]l
l

May..... .... ’ 36 568 | 63.432 | & 1.212 | 35.669 ’ 64,331 ' 225 | 20.924 .895
June ceeeena 39,290 | 60,710 89 1.033 | 36.889 | 63111 | 409 ' 22,161 .639
July . < oeeea| 39213 | 60.787 | 31. 207 | 86.499 | 63 601 | 85.1 23.092 .b16
August 37.515 | 62.485 | & § 092 | 34.549 | 65.451 0.366 | 21,943 .614

35.776 | 64,224 [ 417 | 83.414 J 66 .586 5.032 | 23,433 | 1.508

Average. ., . 37.672 ! 62.328 I | .612 ( 35.404 | 64.596 85.614 | 22.311 .834
| —————— i | | - 7»7‘ WY B,
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Here is given the percentage composition of the cheese of the former table before

curing. In cheese from the medium milk the percentages of moisture and casein are Monthl
- ] vy
higher every month than in cheese from the richer milk. But the cheese from the richer y
milk contains, every month, a higher percentage of fat than the cheese from the medium
milk. The difference between the percentages of fat in L. and H cheese when green is
practically the same as the differences when cured. The average difference in green
cheese is 3,618, and in cured cheese, 3,608, Months .
Absolute weights of the constituents in green and cured cheese each month from medium -
nml\. o
May )3 202
Tune
n 13.301
Ful
(Green Cured.  Green Cured "y 93.380
\ugust 3. 480
> 1 1 " )3.4¢0
) : po
\vera -

The above table
h milk in ouy Dair
percentage of fat than
ittle Of the total f;
t4 per cent, in tha
the »\Il')' from the me

absolute weights for each month of

T'he study of the table above, which gives the

each of the several constituents in green and cured cheese, shows that the percentage loss
Of moisture, 14.9 ; of fat, 9.3 ; of casein, 15.3, These percent

heese. The cheese lost in l‘lll"i!!;’

in curing is as follows
ages are in terms of the absolute amounts in the green

is 5.4 per cent of its green weight,

Absolute weight of the constituents in green and cured cheese for each month from rich

" °
. A given weight
r ot }umr lll”l\'.

milk.

- .
2. The casein per
3. The percentage
\verages of several sam
\l Increase in fat, and

(Green

1”( ‘asein in milk d
rich milk

361.00

). A medium milk

152.85 | 142 33 | 99.30 | 81.28 | 430.00 | 409.50 {
| han a rich milk,

76.69 | 877.25 | 3569.00

August 130.34 | 118.28 | 246.91 | 240.72  133.38 | 122.84 82.78

0. There is a little [

95.70 69.01 60.05 | 294.50 | 280.7

September 98.40 90.58 | 196.10 | 190.17 | 107.59

v .
i. Oheese in curing

N

h |
Cheese from med
P 701
green weight than cheege

This table, corresponding with the former, gives similar data for cheese from rich
milk. In the cheese from this milk we find the percentage loss of moisture in curing was
11.7 ; of fat, 8.2 ; of casein, 14.6. [t loses in curing 4.9 per cent. of its green weight.

In the process of curing, cheese from the medium milk loses higher percentages of

moisture, fat and casein than cheese from the rich milk.

Once each week, dur
samples of milk and greer
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in are
richer
edium
een is
green

edinm

Cured,

401.76
319.00
340.75
311.256

1ith of
e loss
recent
curing

n rich

Cured

436.75
361.00
409.50
369.00

280.76

m rich
ng was
veight.
ges of

AND EXI’ERIMEUTAL FARM,

Monthly average composition of whey from medium and rich milk,

Whey from rich milk,

Whey from medium milk,

!

4
1
f
|
!

Months

Solids.
’ Per cent
| fat.
! Per cent
casein,
Moisture.
Per cent,
casein,
albumen.

I Moisture,

l‘

fat
’ Per cent

|

’ Solids,
l
I Per cent.

J

May . 9%.3%03 I 6.696 92 988 012 ‘,
|

|
June coees 93,301 | 6.699 93.221 ). 780

]
o

e

July . <« 93.3% 6.620 93.360 3.640 |
\ugust 3.489 93.382 5.618 859
September . 93.4% 93.193 | 6,807 915
letober .... ..., 93 953 93.019 | 6.981 .862
Average 03,364 93.194 3.806 | g 129 862

The above table gives the percentage composition of Sweet whey
rich milk in our Dairy tests. The whey from rich milk contains e
percentage of fat than the whey from medium milk, The difference in casein is very
little.  Of the total fat, 5,817 Per cent. goes off in the whey from the medium milk, and
). 244 per cent, in that from rich milk, Of the total casein, 4.452 per cent, is found in
the whey from the medium milk, and 1.662 per cent. in that from the rich milk,

from medium and
ach month g higher

Conclusions,

l. A given weight of rich milk makes more

cheese than an equal weight of medium
r of poor milk,

2. The casein per pound of fat ig greater in medium than in rich milk,
3. The percentage of casein is higher in rich milk

wverages of several samples ; but, in single samples, a d
Al increase in fat, and vice versa,

than in poor or in medium milk in
ecrease in casein may accompany

4. Casein in milk does not increase in the same ratio as the fat, in poor, medium or
rich milk,

5. A medium milk yie

Ids a greater weight of cheese per pound of fat contained in it
than a rich milk,

6. There is a little more fat lost in whey from a rich milk than from a medium milk,

7. Oheese in curing 30 days loses from 4 to 5.5 per cent. of its green weight,

8. Cheese from medium milk loses, in curing,

& slightly higher percentage of itg
green weight than cheese from rich milk,

MARDEN AnD Rockwoon TesTs,

Once each week, during the whole Season while the factorjes were in operation,
samples of milk and green cheese were taken from Marden and Rockwood cheese factories
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he object in taking these samples was that our investigations
ail. The results obtained in these
with the milk from our own

for chemica analysis,
should be made to cover factory conditions in every det
tests confirm every conclusion res~hed in the tests made

dairy.

ige percentages of fat and casein in milk of Marden and Rockwood

Monthly aver
} awctories

The above table gives the monthly averages ol fat and casein in the milk of the neigh
boring cheese factories of Marden and Rockwood. These averages, each month, are made
up from duplicate analyses of several vats, 'he quantities of milk in most of the vat
were in the neighborhood of 4,000 pc unds Here then are actual factory conditions a

Though the percentages of fat do ot vary widely, there is consd

existing 1n Untar
in the quantities of casein per pound oi fat in the different months

erable irregularity

Table showing quantity of casein per pound of fat in the average of all analyses of eacl
roup of vats varying within fixed percentages of fat

o
-

In this tabl>, the vats of Marden and Rockwood factories are grouped within fixed
percentages of fay, to obtain greater differences in fat percentages, in order to study the
relation of fat to casein. Each succeeding group is richer in fat than the preceding one
by nearly half of one per cent. With these increases in fat, the casein per pound of fat
decreases regularly by one-tenth of one pound, except in the last group. The slight
increase in the last group, as the study of other tables will show, appears to be charac
teristic of September and October milk, in which months this higher percentage of fat
occurred. Here, as in our dairy tests, there is an evident decrease of casein per pound of fat

as milk increases in richness,

T'able “h”“'lnu

Factory

Marden

From the analys

f fat and casein in t
jual qualities of mij

werages of the analy
nonthly averages ara
nilk, there are reguls
bt Increases, The s
most 1nstances, the

Distri
\ver
| o b
. Des \‘v‘ |
cent ‘“‘"1
fat
642 | 2,841 «1.595 5
6.043 3 269 8,164.75
230 | 3.626 3,339.75
W 1.050 1.3 0

[his table shows
group of vats of the )
giving results of samp]e
lepends on the percents
ri her in fat than the p
f the total make of che
one factory, would be, a
heese factories may be
weights of milk, each «
actually makes, while Y
wtually makes. Remem
bably better than the qu
-8 per cent. milk, remen
to the di&hnnvsty dispose
_m'_thml is bad and shoulc

18 In the right direction,
this method, since casein
tion in favor of the rich n
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AND EXPERIMENTA L FARM,

Table showing yield of green cheese per pound of fat in the two cheese factories,

| l ——r———

|

| Lb. cheese |
Per cent. of per 1b, of [
fat in milk, |

|

IPar ae | Lb. cheese
Per ({o:xL of per Ib. of
“ fat in milk,

Factory, fat Factory,

|
| |
l

3.063
*3.012
2.826
2.789
2.827
2.789

Marden : | 8.7 ’Ku«kn.....],
o ‘ 2920 | w

From the analyses of the several vats of milk of each month,
of fat and casein in the milk are calculated Since the diffe
equal qualities of milk, these monthly averages are not Just the same as the month]
\werages of the analyses, The same is true for the casein, In the above table, the
monthly averages ara arranged in the order of increasing percentages of fat. In Marden
milk, there are regulsr decreases in yield of cheese per pound of fat ag the percentage of

fat increases. The same general tendency shows itself in Rockwood milk, though here,
n most instances, there are very slight increases in fat,

the average percantages
rent vats did not contain

Distribution of cheege according to five different methods,

. . . p; "at ar ase
Pooling, [ Fat basis, [ Fat + 2 basis, Fat :’.l"j]: ———
:

Actual

! e ) ore o “ | ore o » (
yield. ',\lrj-'l"“i r| M ],'..“ r| M "1‘“ I .\l«lyr; r
Lb., | Lb, . Lb, | b g
+or - | + or b OF =

J — —_— | T — S—
16,642 | 2,841/ «1.595.5 | 1,620.27 |+ 24.8 [ 1,366.74 | -228.8 | 1,461.17 134.3 | 1,434.03 | =161
56,043 | 3 269/ 8164.75 8,377.156 | +212.4 5,132.40 . 8,225.42 |+ 58.7 8,190, 85 + 26
: 3,390.96 [+ 51.2 | g 122,91 + 88

+ 24.1 1,410.70 + 562

15,230 | 3.626| 3,339.75 3'935.97 104.56 | 8,483 53 |
12,500 | 4.055| 1,358.50 225,76 | ~132.7 | 1,475.81

This table shows the quantity of green cheess made from the tota) milk in each
group of vats of the Marden and Rockwood factorjes, By reference to previous tables
giving results of samples from our own dairy, it will be seen that the grouping of the vatg
depends on the percentages of fat, each succeeding group b ing one-half of one per cent,
richer in fat than the preceding one. The table above also shows what the distribution
of the total make of cheese among the four groups, which may be considered patrons of
one factory, would be, according to each of four different methods by which dividends in
cheese factories may be distributed, By the pooling method, which considers only the

weights of milk, eac rer groups is credited with more than the milk
actually makes, while each of the two ri i

ictually makes Remembering that a 3
bably better tha

» it is most apparent that the pooling
actory. The fat basis of distribution
milk,
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Yields of green o}
percentages of fat, and

are proportionately greater than in casein. The fat basis of distribution, therefore,
reverses the advantage, crediting the two poorer groups with much less than the milk
actually makes, and the two richer groups with much more than the milk actually makes

This method gives the advantage to the richer milk, and discourages watering and
skimming. For these and other reasons it is commendable. But owing to the facts (1)
that the casein of milk, as well as the fat, enters into the cheese, influencing, like fat, its
amount and its quality, and (2) that the variations in the percentages of the casein in milk
are not in the same ratio as those in the percentages of fat, the fat basis of distribution
gives too great an advantage to the richer milk. Two being somewhat in the neighbor

hood of the average percentage of casein, particularly in milk between 3 and 3.5 per
cent. of fat, its addition to the fat reading considerably reduces the advantage given, by
the fat basis alone, to the richer milk. But the fat + 2 method does not recognize any
difference in the percentages of casein in pcor, medium and rich milk. For this reason,

Date of tests,

L .. |8

December 20

as in our dairy tests for May, a poor milk may be credited with more cheese than the | H 3
milk produces, and the rich milk with less cheese than it produces and vice versa. The December 21 : :I veeenesa |80
fat and casein method, using addends to calculate casein, distributes the cheese, as in th: D l 1 niRaiadl :‘“
e - °a® . . ember 23 d seevieee|NW
dairy tests, fair to all qualities of milk, making due allowance for quality and quantity add § ' 30
of cheese. December 28§ Lt «.......|80
lH 30K

. . " , . . December 30 { L . 30
Comparison between the different methods of distribution of cheese from equal quantities \H ... 301

of milk with different percentages of fat

In comparing the r

represent single tests, a
. 5

some time or are well ad

" . Fat and casein
Pooling. Fat basis. Fat + 2. B

oo - —_— P 4
Ix‘l‘.'.lﬁl | per | :'(ht-l‘!d |More or More or |More or |More or f this table with those r
oent. | Lb. less Lb. ' '""l“ Lb. | ‘ ll"l" | Lb. | A";:: tests reveals nothing conf

‘n} fat.| | + or

| |

Testing ratio of fat to .

15,000 | 2.841, 1,438.4 1,496 95 b8.6 1,238.5 204.9 1,330.22 |-108.2 1,301.56 136 .84
16,000 | 3.269| 1,423.4 1,496 95 |+ 73.6 1,419.34 {1 1.447.83 |+ 24.4 | 1,437.88 |+ 14.48
15,000 | 3.626 1,507.56 1,496 95 10 6 1,674.34 |+ 66.8 1.645 93 |+ 38.4 1,650.88 |+ 48.38 -
15,000 | 4.066, 1,618.5 1,496.95 ’ 121.6 1,760.62 | +142.0 1,663.82 [+ 45.3 | 1,692.46 \ + 73.0¢
1 |

Date.

To make the figures of the preceding table more intelligible, they are calculated to
equal weights of milk. Fifteen thousand pounds of milk would represent the quantity
gsent to a factory in one month by one patron, having twenty cows, giving a daily average

. of 25 pounds of milk. By the fat and casein method of distribution, the quantities of cheese, August 2nd
over actual yield, going to the 2nd, 3rd, and 4th patrons, are in fair proportion to quantities " IT'th s
of fat in the respective lots of milk ; from which it will be seen that every conclusion ].:::
drawn from the experiments made with samples from our dairy, is confirmed by the 18th......... "
results obtained from Marden and Rockwood factories. }t::: ------------
16th. .
SivoLE Tests oF YieLp oF Cuerse ¥rRoM MEepium AND VERY Rica MiLk, l]"_ﬁtlh """"""
9th
After the conclusion of our more elaborate experiments, five single tests were made September j:::yl: phiiy
to see (1) the effect of setting at 80° and heating gradually to 100° on the quality of N et . ... ...
cheese made from very rich milk, and (2) if the conclusions drawn in our experiments with {:{;1 .............
wilk varying in fat would hold good for very wide differences in fat. Details of these “ ;}0“:__"' """""""
October  13th. ...

tests will be reported by the dairy department.

Following is a table showing yields of cheese, etc., from each of the two extremes. Bel
ielle Temple, a Jersey

ber milk August 2nd, 189
August 2nd to August 15th
mber 30th, there is, in ea
mcrvalse again on October 1¢
flant in the first three period-n
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AND EXPERIM ENTAL FARM.

Yields of green cheese from single lots of milk containing wide differences in the
percentages of fat, and the Cistribution of the cheese by four different methods,

|
|
|

Actual yield of cheese, |

Pooling, Fat basis,

—
-
-
T
[

|
" Fat and casein,

Date of tests,

0 1b,

Lb. cheese,
in 15,000 1b.
in 15,000 Ib,

in 15,
milk,

! Lb. of milk,
f Per cent. fat B. deter, |
Diff. from actual
Diff, from actual
Diff. from actual
Diff. from actual

Lb. cheese,

|
|
|

December 20 { I ++|300 3.25/28.25 |31.75 [4175.00'25,798 .6 127.783|—23 . 3¢
ko | Bebintes. 300.4.75(35,25 |31.75 —175.00 37.705| + .6 185.721|+23. ¢
20198 5o |t i 24’ oo 2 oxlen ' aal ¥
]w'_m‘wm{ {l 800, 3 ;*0 _:mg :53.:.»1 ' ‘.i‘z',uoy-‘!‘..mzﬁ 76.75(27.783| 35,
300/5.50 89.375/33.94 i~2,-.0“4- 909 4 X 072
s B0 |3 +175.00 26, 44¢ 2.50 28, 38
December 23 i1 < |ax ,M j.{.z'““ li:'u’.-' ;“’ 50| o '?\”
VB eeoveee 300/4.4 135,50 (32,00 —175.00 87.540( +102.50/35 61
) eafL (800/3.00 26.50 (31.875 +268.75'23 610/ —144.5 (26 34
Decen '”"”) H . ......[3005.10 37.25 [3] 875|—268.75/40.138| +144.5 | .402/ 4
BDssnilies ';0{ L ........[300/3.00 28 B0 32.125| 4+ 181,25 24 093/—220.4 (26,770 E (24, 5
i || SEONIR ‘.'wm').ou’:m.:'.» 32.1256|—181.25/40.155 +220.4 |37.478(+86.5 (38 045 | - 115.¢
| ‘ | |

+1+|

In comparing the results in this table, it should be remembered that the figures
represent single tests, and that the samples are from cows which have been milking for
some time or are well advanced in their period of lactation, A comparison of the figures
of this table with those representing averages in previous tables under the regular dairy
tests reveals nothing conflicting with former conclusions,

Testing ratio of fat to casein in individual cow’s milk through periods of several weeks

Belle Twmple.

‘ Quantity Lb. of milk,
Total Fat, | Casein, ! of casein |———
solids, per cent. | per cent, per lb, of :

[ fat, | Morning, ’ Evening.

|
|

15.540 6.277 2.854
14.946 5.928 2.831
13,956 5.6560 2.835
14.906 5.842 2.903
15.817 5.989 3.025
15.139 5.897 3.157
5.185 6.031 3.100
330 5.139 3.007

6

6

6

)

7

.682 .b89 2.976
5.938
5.576
September 189 5.8563 3.128 . ’

“ 5.631 5.189 3.116 | !

5. 288 3.053

3. 187 3.222

.488 .863 3.167
3,713 391 3.172
.821 3.

#“NONO’G‘.'ZxCZcIQ:I

Uctober .26 ' .b46 , 3.45 .46

/

Belle Temple, a J ersey cow, dropped her calf August 10th, 1894, We began testing
ber milk August 2nd, 1895, By taking averages of fat and cagein percentages from
August 2nd to ugust 16th to August 20th, and September 20th to Sep-

i iod, an increase in fat and in casein. Both

The amount of casein, .50, per Pound of tat remains con.-
but drops to .46 on October 12th,

.
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Patience, an Ayrs
tested during the monf

half, 3rd till 15th, and
is less in the latter hal
3 of one per cent. mo

Quantity Lhe casein, therefore, t
e Fat Casein. | 5 . osein advance in Season
otal p : , .
] | [lw;n per cen) per cent. per lb. fat | Morving. | Evening

August

Date,
Septen ber

9
3 38 \ §
11.108 2.840 3.38¢ 2 | 1 N B B
: - 10.532 2. 689 2.272 8 ‘ L
October 'nd 12.943 $.140 3 ll,,: - 1 L
“ ‘ - = 1 R9% 3. 00! ‘ | . | | —_—
30t ) 'lm" .ﬁ 671 92 838 .: | 7 \ugust 2nd
. 3]st g 3. 67 ‘ " !
N ber 18t ) TIR 3.644 2.607 | ) : L -
OVvemoe 3 |
) w 2nd ‘
: . 12th
13th
irs reek 14th
sr calf the first wee
] She ]rn ) w«] hn r C '
‘ horn grade cow, nine years old. h)g(l Hl“ e peresniages of fat ”
ot 13 “We "“r' -~‘ sting her milk on August 2 n,t O R -
. n 95 We began testing The average percentage at f hagueh S8 .
in"May, 18¢ " riations. e A g ‘ byt
Jr ! , Are MAany varia : g & -
and casein there ai m" -‘u‘ from October 30th to ,\1.\ - . o e o
e By \ actically .. X
to October 2nd 1 i in for the latter period is prac to an increase in both fat and -
e the Jormer,  The ten lency appears to point distinctly e in the fi period being
The tendency Appear: A by .
for the former. The {‘ n( g+ but the ratio of fat tt)‘«.x‘mll g st Y pope o .
V g rriveng et Ry . y cagein has no -
1: .80, ar tlh' lt latter being 1:.68, shows that the « s
the ls g
1:.80, and 1n
: :
P 24th
Lbs. of milk 27th...
Quantity ot -
R ‘agein per| casein I i ‘
il BB ol I 29th
olias, cent Ce .
| t

Morning

The cow Margaret is

o] A 4
- 8 | 7 .\hlrah, 189.)_‘ We bega
13,672 4.023 47 9 7 until October 2nd. The
Sk S 14,067 . A4 : : being unsatisfactory, only
C )" o ) 3 0 . 9
ith 11_1 1 "0 :»l- ] ) three periods as follows :
\vb}l‘ 16 -':‘ 18 - 8 each succeeding period, w
: 16 6,04s b6 8 : :
“::;l 4. 874 7 9 In all these tests of i
11th 4'0':: ‘ 71 7 2 increases in the latter per
L b 2 . .
12th 1 608 '_':: . 5 vestigations, the exact cay
= g N A 242
‘ l.nzn 14 198 b. 6565 60 7| b doubt, are the condition o
. }z(tf ' 18,620 4,959 .54 5 2
" Bassnsen Ll ¥t " = b.646 6 | b
§ o 19th ... . : - 14,971 119 63 E 3 8
. b oS T 848 5,112 2 2 76 6 -
" ‘j‘};ti § cosapseons b }i‘r,'{() 4,416 | :;‘.:;‘; :"1, 7 !
{ " - 380 | 8,09 ; )
; . 53 4, ane 3 6
v 28ed ... g 13,4 : on 3,372 .66
) “w  96th...... oesees .| 18,788 | 5,12 ~. 3124 b8 243
; 26th TIIRELEL . 14,671 5,371 | 3'178 n k1 7
{ " ;::h ---- o ns SR ARRF AN | 18487 4,640 | 3,17 ' |
o - 9y | | ee——
W 80th...c.iiiiiiinennn e 3 AoC.
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e
Patience, an Ayrshire cow, d
tested during the month of Octol
half, 3rd till 1

averages about
3rd to the 15th,
increased with the

Margaret,

Lbs, of milk,
Quantity of
Casein per
b. ot
fat,

Total ! Fat per Casein |
solids. | cent, cent,

J' Evening.

S— e—" | + c— —|

—

August 2nd. 13,063 | 4,018 2,656 .64

—
(=]

7th....

!
o = ,' Morning.

13,470 | 4,399 2,457
12th. 13,591 4,718 2,547

13th. . 13,619 4,332 2,791 |

14th. . 13,344 4,304 2,738

156th 13,169 4,416 2,784 |

16th 12,473 3,501 | 2,708 |

BN 50000 12,733 3,8891‘ 2,707 |

19th. 14,007 4,692 | 2,972 ‘

1 .

20th. ... | 13,646 4,454 2,807 |
13,496 4,636 2,847 |

12,925 8,974 2,760 |

13,072 3,493 2,806

12,932 4,180 | 2,835
12,819 3,902 l 2,847

8
20th. .......... 8

The cow Margaret is a Holstein, eight years old. She dropped her calf on the 19th
March, 1895, wWe began testing her milk on August 2nd, and continued testing it

until October 2nd. The cow having aborted on October 3rd, and the September tests
being unsatisfactory, only those made in Ag reported, Dividing the time into
three periods as follows : 2nd to l4th, 15th to 20th a

20th, the fat decreases
each succeeding period, while the casein increases,

In all these tests of individual cow’s milk, whether fat increases or decreases, casein
increases in the latter periods in each test, |

0 name, withut further in-
vestigations, the exact causes of these slight v

ein.  Among the causes, no
doubt, are the condition of animal, the Season, and the period of lactation,
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SuGAR BEET ANALYSIS

Grower.

Distance between

Date of seeding.

Distance between

Size of plot.
Kind of soil.

I

Clay loam....|. N |

1 | Elliott Kimball, Leamington.... %8 oo |C .
9 | Peter Conover W ehesenee 30 rods Sandy loam 12
- v “" ] " o
3 - - " ohis HE0N . ) i . 12
4 | Thos. Harris, " 1-10acre. . | - 1896 |May 18.| 30
H - - - 1-10 * | - o “ 18 30
6 | Robt. Wilkinson, " o } “ _.|Clay loam 1894 “ 26 20 b
7| Jas. M Wigle, - ..|Sandy loam June 1. 30 10
8 | Lionel Robinson, o : L acre....|Clay loam May 10 18
9 | Wm. Armstrong, oy N { rod ) » . June 1 20
10 | Thos. Armstrong, Goldsmith, Essex Co.[10 rods. Sandy loam 1805 May 18. 24 ~
1) | Jas. Shanks, Leamington, Essex Co.. 10x15 ft Sandy 1894 “ 16 20 10
12 | David Reid, Goldsmith . . 13 rods Clay loam. 1884 “. 1 : 12 8
13 | A. Ellis, Leamington X k acre Sandy loam 1894 “ 16 24
o - .t‘ v ‘“ A . “ “" ‘" ]"' ‘." X
14 - J g -
| 15 | Andrew J. Noble, Leamington ...l# “ ....|Black loam. » 22. .]h 10
16 | Industrial Home, Welland . S Clay loam June 7 30 )
17 “ » - : ' .. Yellow loam " - /| .{4? ff
18 | Jas. Walker Beamsville 1-5¢ Sandy loam . N May 22.| 36 6
« ‘“ ’ " ) 1.5 “ “ “ 36 8
‘l'i; “ “ - 15 * « w | w29 36 6
‘:‘l J. Edmonson, Owen Sound . Gravelly lcam, T “ 16 18
22 T.D Campbell, e : SHSE +B9 Clay loam 18956 ¢ 156. 24
, Sandy loam - | * 16 ' 24

“

23 | Geo. Lockwood,
24 | A. H. Pettit, Grimsby.

2% “ “
! 26 “ “ “ _
. o m 4 Y
27 | Lot 6, Con. 7, Mersea Tp., Essex OPeos
“ “ “ “

28

Experimental Farm, Guelph.

X 29 | Jersey 0 b 1-100 acre.|Clay loam....| 1895 May 1.| ‘.!!': 14 10
30 | New Danish Improved. n o “ | | ‘ 1’:‘? 4 10
! 81 | Austria Electoral Wohanka ..... o448 - - . " » ;‘f l} 10
w 82 | French Yellow ... ....... - ‘“ ‘: ‘ . » ;l? 4 10
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SuGAr Begr ANALysIs —Continued,
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| Analysis of juice, '
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Estimated yield per
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verage length of

root.

- Average of root
s ' above ground.

acre.

Average weight of
root.

Date of thinning,
Number of hoeings.
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|
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\
Vo : | 17.000 16,56/ 97.4 | Thres beets,
925 ton | 14. 00| 95.1 | Three beets,
7/25 ton| 16, 12/ 93.9 ! Three beets,
95 95.2 | One beet,
3.74| 97.3 | Three beets,
42 88 Three beets,
3.77| 90.6 | Four beets withered and soft,
10/ 93.7 | Two beets long and tapering,
40| 90 Two beets
02/ 91 Three beets,
.60 86.0 | Three beets, scabby,
A2 90 ‘ Four beets, smooth and fige,
3.14 91.9 | One beet, smooth,
.31 88, | Two beets,
.70 83.6 | Two beets.
.62 87.4 | Six beets very thick at erown,
3.50 87.4 | Six beets, short, thick, numerous rootlets,
80, 80.7 |, One beet, rough, rotten at cepntre,
.’5«'4’ 93.4 | Three medium smooth beets,
: .00| .7 | Three beets, very smooth,
16/ 83.9 | Five smooth even beets,
85| 98.6 | Four medium smooth and even beets,
.60/ 77.2 | Three beets, over half above ground,
96| 94.6 }Un account of drouth came up very irregu-
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.80/ 18, V2.9 | These thirteen varieties were grown by the
.10{‘ 4. 8 | Experimental Department under similar
00| 16, 94, conditions. For further particulars regard-
.60/ a 3.7 | ing their growth and cultivation, see the
2.48 .65 ‘60 a5’y | Teport of the Experimentalist,
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ived at Guelph for analysis were very irregular in shape and size.
In these, the solids, sugar, and purity were low as a
contained both large and small beets, the

The specimens rece
Some of the beets were very large.
rule. In all instances, where the same sample
juice of the smaller beets gavo higher readings. But in a few instances, large beets of one

» small beets of another. It is also noticeable that beets

sample gave higher reading tl
low readings.

grown with large portions out ol the ground give
INSTRUCTIONS TO (GROWERS OF SUGAR Beerts,

These instructions were sent to growers at the time of the distribution of the seed.

No definite rule can be given in regard to goil from its chemical composition
alone. Actual results must prove the best and most reliable test. In a general way, it may
be said, that any soil which will give good crops of grain, fruit or potatoes will produce
good sugar beets. Soils which have been under cultivation for a few years are better
adapted to this crop than virgin soils containing large quantities of organic nitrogen.
All soils should have good natural or artificial drainage, so that the beet roots shall not
reach the water-line of the soil. Hard clay subsoils at a small depth are not suitable. The
goil should have a tillable depth of from twelve to fifteen inches, should be well drained,
mellow in texture, and easily kept porous. In the experiments made in Ontario, the best
general results have been obtained from clay loam or sandy loam soils, although a few
very fine returns have been derived from heavy clay, and occasionally from gandy soil.

MANURES AND PREPARATION OF THE SOIL. The most approved system of cultiva-
is to have the sugar beets succeed a grain crop. If the soil was fairly enriched
no manure need be used for the beet
Otherwise, barnyard manure at the rate of fifteen loads per acre should be

after harvest of the grain crop, and plowed in to a light
d by deep plowing and subsoiling.

SOIL,

tion
with manure for the preceding grain crop,

crop.
upplivd as soon as possible
depth, and towards winter this should be followe
As soon as the soil is fit to be worked in spring, it should be brought into as fine
tilth as possible, and the seed at the rate of at least twelve pounds per acre should

be sown as early as the proper temperature will permit, as there is less danger to the
young plants from frost than there is from drouth. The seeding should follow as quickly

as possible after the last cultivation of the ground, before the surface gets too dry. Barn

re should not be applied in spring, unless it has been thoroughly rotted ; fresh
may give a large yield in weight, but the roots will con-
ir value.

yard manu
or only partially rotted manure
tain so much foreign matter as will large ly reduce the
The seed must be of approved varieties, specially adapted to the produc
It should be sown in drills not over 24 inches apart, and in very
rich soils 18 inches is a still better distance. The seed needs a very light covering, not ex
If part of the seeds are not covered at all, it will not cause so much
As soon as sowing is completed, the land
surface the humidity is drawn by capillary
of Ontario, 12 pounds of seed per acre
n to twenty pounds are generally used.
they make

SEEDING.
tion of beets rich in sugar.

ceeding one inch.
damage as if they were covered too deeply.

should be rolled, because in thus pressing the
attraction from the deeper soil. In the Province

been found to be ample,although in Europe fiftee
lod that the rollers used after sowing should have rings, because

and the soil after a heavy rain is not so liable to become crusted.
Whenever the piants have grown 80 that the rows are
not oniy for the purpose of destroying the weeds, but

have
It is recomment
the land a little rough,
SupsEQUENT CULTIVATION.
visible, hoeing must be done,
because the plants require a loosened soil.
the cultivator the better, both as to yield and quality of the crop.
that no soil shall cover the leaves of the young plants.
Our. When the plants have three or four leaves they must be thinned
ht inches between each of the remaining
smaller the space required for each plant.
d partly by hand, as in the
It is not sufficient
Much of the

Care must be taken

THINNING
out, so as to leave a space of from four to eig

plants in the row. The richer the soil, the

The thinning ¢
case of carrots.

to cut off the leaves of t
success of the crop depends on the care

an be done partly by use of the hoe an
Oare should be taken to preserve the strongest plants.
he superflaous plants, as the leaves grow again,
exercised in thinning out.

The oftener the soil is hoed by hand or by

' It is most desira
cultivation, as there }
mgd the distance betw
with the expectation
number of large beet:
To' test this, take a pl
thirty inches apart, w
inches apart, would’gi
would give 17,424 ton
you get eighty-two row
row, or 43,296 plants
acre. Although some
wider cultivation, all ¢
the close cultivation
fully twenty per cent,
the claim for larger v.iw

exceed the c-xtraﬂvx[;en

FurtaeEr CuLriva

quently as possible un
kept hilled up, 8o thas
part of the beet expose
impregnated with mine
HArvesTiNG, Wh
wrf'&th around the plan
of implements used for
which a large saving in
eet cultivation is carrie
shogld be immediately ¢
to lie and wilt after bein
or to be fed at once, the
them from wet, freezing

ExPerIMENTS

. l'I(‘}hegfollowing extrac
NO. 10, Sugar Beet Seri
of Nebraskga. Sr—

Soil, climate and
sugar beet, o
" In respect to the fir

et grower may be enabl
to the others in value : {
Luropear! farmers, hsve' b
had considerable experien
and in Europe,

_ Tillage gives a

Important fa.gtors, anr:iozzlcl:

the layer of soil worked.
On every hand we s
seed-bed when a crop of im
else it will rot and die : !
ing the soil must be mell(;w
. The natural tendency
ut pushes through the in
root system, and when it is v
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rows too far apart,
purpose of saving in labor, and
he crop of a smaller
umber of small beets,
Is long, make the drills
ixty-six rows of beets, and with beets twelve
» would give 17,42 acre, which at two pounds weight per beet,
would give 17,424 tons, other hand, making the drills twenty-four inches apart,
i i i e are 528 beets in the
ive 21.648 tons per
good quality have been obtained from the
best results generally are derived from
ntage of sugar, which is estimated as
ter method of cultivation, Irrespective of
» the higher prioe obtained per ton of roots will largely
exceed the extra expense of labor incurred under close cultivation,

Furraer Currivarion. When hoeing or cultivating, which should be done as fre.
quently as possible until the leaves become too large to permit of it, the soil must be
kept hilled up, so that no part of the roots shall protrude above the ground ; as any
part of the beet exposed to the sun and light is not only deficient in sugar, but becomes
impregnated with mineral salts, ete., and is thus rendered valueless for the factory,

HARVESTING, When the leaves become yellowish green and fall off, leaving a kind of
wreath around the plant. the roots are ripe, and should be taken up. There is quite a variety
of implements used for extracting the roots from the soil, and cutting off the heads by

i r is effected, some of which will be found necessary when

8 are cut off, and the roots

n small heaps, as they should not be allowed

ing harvested. If not intended to be transported to the factory

or to be fed at once, they should be pitted in & manner such as used for potatoes, securing
them from wet, freezing or heating,

The followin ivati gar beets are taken from Bulletin
No. 16, Sugar Beet Series No. 1 No. 36, Sugar Beet Series No, IV,”
of Nebraska,

Cultivation,

Soil, climate and cultivation are factors of equal importance in the culture of the
sugar beet,

In respect to the first two, nature has here left but little to be desired. That the

grower may be enabled to make the condition that is left wholly with him equal
to the others in value: the following Pages, giving the results of the best experience of
European farmers, have been prepared by Mr, H. E. L. Horton of this station, who has
had considerable experience in beet growing and with beet growers, both in thig country
and in Europe,

Preliminary,

Tillage gives a porous soil, which allows of circulation of air and moisture,
important factors, and secures to the particles of plant food an equal distribution
the layer of soil worked.

On every hand we see the utmost care taken in preparing a homogeneous mellow
seed- crop of importance is to be raised. Air must come to the seed and plant,
else it will rot and die ; moisture and warmth it must have, and then as it starts grow-
ing the soil must be mellow and present no obstacle to the rootlets,

The natural tendency of the root is to grow downward, and it does not bore its way,
but pushes through the j i the earth particles, The beet has
toot system, and when it is well developed it is a safeguard against drouth,
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Who does not know that trees and plants tend to a symmetrical form in their growth,
and how every obstacle interferes and distorts? This is equally true with roots.

Tillage comes in and reduces to a minimum the disturbing influences.

From the handling of thousands of beets at Grand Island, I have been able to iden-
tity stunted and many legged beets with a shallow and poor tillage.

The depth of the homogeneous mellow soil-bed is of great importance, for the deeper
it is the longer and better will the roots be, and the -asier will they take moisture and
plant food from the soil, and more than this, the root will have a symmetrical form.

And we must not stop content with a good seed-bed when we desire good beets,
but we must follow up the subsequent culture assiduously,

To make the point clearer than is possible with words we beg to call especial atten-
tion to the accompanying plates.

The first plate represents beets of white Silesian variety grown on good soil and with
proper care and plenty of cultivation. The beets are of good form and show good charac-
teristics, and would be sought after by factory.

The second plate
same kind of seed, but
no good characteristics

In 1893 the average w
the root at this time weigh
the same ; the roots quadr
clusion that thor» 7h and
possible planting u) the seed



AND EXPERIMENTAL FARM.

out proper care and with i
no good characteristics, and are dreaded by factory, and are only fit for forage purposes.

In 1893 the average weight of the root on the 20th of July was 55 grams. In 1892
the root at this time weighed 107 grams. The ratio of increase for the two years was
the same ; the roots quadrupling in weight during August. We cannot escape the con-
clusion that thor» gh and deep preparation of the ground in the fall and the earliest
possible planting of the seed in the spring are the most potent factors in producing a large
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yield. 1f possible, April planting should be the rule. The dangers of frost can be in
part overcome by using large amounts of seed and in getting a thick stand, affording
mutual protection,

Again, the sugar yield is more the function of the climate and frequent and thorough
cultivation. The ratio of increase in the sugar content was greater in 1893 than in 1892,

. While, this season, the sugar content on July 20th was 8.6 per cent. against 8.8 per
cent. in 1892, yet by September 6th it had reached 10 per cent., a rate of increase even
greater than that of the pravious season, when the sugar content only reached 9.4 per
cent. on September 8th. 7'he facts indicate, very plainly, that if we can induce a rapid
agrowth and larger weight of the root in the early part of the season the sugar content will
(Nebraska Reports.)

take care of itself in the latter part, even if the season is hot and dry.

In conclusion, I beg to mention the names of my assistants, Mr., Robert Harcourt,
B.S.A., and Messrs. W. A. Kennedy, B.S.A., A. T. Wiancko, B.S.A., and P. B. Kennedy,
B.S A, all of whom rendered valuable service in the dairy investigations. But I am
particularly grateful to Messrs. Harcourt and W. A. Kennedy, who have given much of
their private time when it was needed. I also desire to express my appreciation of the
new method of heating the laboratory and the adjoining buildings. The amount of heat
that is furnished by the system will,.it appears, be quite sufficient on the coldest days.

PROFESS(

To the /'/'ﬂ,\'idw}” ,,/' the 0O,

Respectfully submitted,
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PART V.

REPORT OF THE

PROFESSOR OF VETERINARY SCIENCE,

To the President of the Ontario Agricultural Cu/lwyv :

SIR,—I have the honor of submitting to you my annual report for the year 1895,

During the different terms of .the year I have lectured and demonstrated to the stu-
dents as follows : T, the 1st year students on veterinary anatomy and veterinary materig
rse of practical stable lectures. The subjects taken by the 2

2nd year
Y pathology, veterinary Obstetrics, the laws of breeding and a course of

In the latter I take & horse into the class-room and point
irable points and the conformation of the different clasges of

pecial dairy class
of dairy cattle,
As you are aware,
which necessitated g
paratively slow,
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Besides my work in the class-room, I have given pro-

stock of the institution, and I am pleased to be able to
Below will be seen particulars.

should here express an opinion.
fessional attention to the live
report that the losses have been comparatively light.

Horses. We had a case of strangles in the dairy horse, a few cases of lymphangitis,
gseveral of influenza, & few serious cases of acute indigestion, also cases of colic, calks, sore
shoulders, sore necks, worms and other minor cases in the farm horses, but in all cases
prompt and careful treatment resulted in recovery.

Cattle. During my absence attending institute meetings in January, there occurred
a fatal case of gastritis in a steer. There were a few cases of difficult parturition, some
of retention of the placenta, metritis, mammitis, indigestion, impaction of the rumen,
fardel bound, paraplagia, eczema, etc., etc., but they all made perfect recoveries.

I dehorned 20 head of dairy cattle, and after giving both the saw and the clippers a
dairy herd, I strongly favor the clippers, as

fair trial, in private practice as well as in the
wuch more quickly and consequently with

by their use the operation can be performed u
less pain, and the after results are the same. There are a great many kinds of clippers
in use, most of them of American manufacture. The difficulty appears to be the making
of a machine that has sufficient power to enable a man to remove & large horn without
assistance. As dehorning is becoming general in many sections (and I thick it is
probable it will become more general) it is of great importance that the operators have
& machine that gives satisfaction, and I am pleased to be able to state that the most
satisfactory machine in the market is manufactured in the Province of Ontario.

During the past season I have tested a few animals for tuberculosis; but all the
animals tested have passed or stood the test.

Sheep. There were some losses in our flocks, especially in lambs, from wool balls in
This is a trouble in lambs that appears almost impossible to avoid, especially
in early lambs. Last spring Mr. Rennie arranged compartments in the pens, which
would not admit the ewes. In these the lambs were supplied with finely pulped roots,
which satisfied their hunger and prevented them from nibbling at their mother’s fleece

the wool. This arrangement proved helpful, but did not entirely stop the

and swallowing t
practice. We lost one ewe from rupture of the uterus while lambing, another from

metritis, and a lamb from gastritis. We were not troubled with tape-worm in the lambs,
The treatment adopted the two preceding years appears to have been effectual in getting
rid of these pests. The treatment was as follows : I made a decoction of pumpkin seeds,
and administered to each lamb the product of from one to two and a half ounces of the
seeds (according to the size of the lamb). This was done every ten days, from the middle
of May to the first of September.

Pigs. There was no fatality among the pigs, with the exception of some newly

born ones.

th(n luylnrh’

Respectfully submitted,
J. HUGO REED, V.S

GueLrH, December 27th, 1895.
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PART VI,

REPORT OF TH.

PROFESSOR 0oF DAIRYING.

To the President of the Ontario Agricultural Cu//q/u :
Sir,—1 beg leave to present the report from the Dairy Department for 1895, The
past year has been a busy one in experimental work in connection with the daip
indebted to the instructors of the Dairy School, to Juy assistants in butte
making, and the dairy stable, and to the gentlemen who have come
time to time to score cheese and butter, ] would not forget to thank
Dairy Class of 1895 for their patience and forbearance in the tryin
and quarantine, especially the two lady students, Misg Juckson an
You will find my report under the following heads :
I. Dary Scroor,

. Tam
r-making, cheege.
to the dairy from
the students of the
g times of vaccination

d Miss Campbell,

II, EXPERIMENTAL Work: O

HEESK-MAKING,
III. Darry Srock,

lic'r'rma-.mxlm, FeEDING,

1V, TraveLLING Dairy,

V. Evrorrax Da1rying.

VI MISCELLANEOI'S Dairy Norgs AND I*Z.\Pr:m.\u:ws.

e ————

I. DAIRY SCHOOL,

The Dairy School opened Januar

Yy 14th with about one hundred
» of whom eleven were in the Home Dairy, Owing to an outbrea

Y School, many were deterred from
here and some few went home after quarantine

dcement of the session, it rather put a damper on the course,
'en and two lady students lived in the dairy buildings for nearly two weeks, and
g that time were not of the most Pleasant nature, Some sixty-
ladies, wrote on the final Cxaminations, of whom fifty-six were
aving successfully passed the Practical and written examinationg,
eports during the season and are now entitled to Special Professional

stadents in attend.
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was over, Happen.
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ed certificates, h

We have e ed to make this course a8 practical ag possible, following along the
cated ast report, and makin improvements ag sug-
e to time. The students

who come for thig special dairy
rule and a credit to the dairy industry of the country,
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1I. EXPERIMENTAL WORK.

EXPERIMENTS IN THE MANUFACTURE OF OUHEESE.

The experiments in the Cheese Department were conducted by Mr. R. W, Stratton,
a graduate of our Dairy School. The work covered the following points

1. The effect of difierent percentages of fat in milk on the quantity and quality of
cheese produced.
2. The effect of dipping at different stages of acid on the curd.

3. The effect of different quantities of salt on curds from normal, rich and poor milk,

Date,

4. The effect of cooking temperatures or normal, rich and poor milk,

*5. The effect of different temperatures for setting milk. Aoril 10
*6. The effect on the curd of milling at different stages of acid. ' -
*7. The effect of different temperatures of curd at the time of putting to press. .

8. Effect of different quantities of rennet in milk on the quantity and quality of '
spring cheese. 18
Some of these experiments were made in the months of November and December 24

Oonsequently, the cheese are unfit for judging at this time, and the report on these will
be made in a special bulletin early in 1896, with the consent of yourself and the Honor
able the Minister of Agriculture. The conclusion of the experiments on the relatioa of
fat in milk to the quantity and quality of cheese produced must be held over until the
November and December cheese are properly ripened. I hope to give in this specia
bulletin the results of the werk done in these two months, together with a summary of
the two years' work done in the department in relation to this important question of the
relative values for cheese-making purposes of samples of milk containing different per.
centages of fat. At this time, I shall merely report the data up to the end of October
and leave the conclusions largely until the whole year's work is in a condition to report
upon.

Average for rich milk
Average for poor milk

April 30

May 1

RzaraTioN oF Far N MiLg 10 QUuANTITY AND QUALITY OF CHEESE.

These experiments commenced April 10th and continued on the average three days
each week from May to December. During April, but six trials were made. Unles
g stated otherwise, two vats were used daily, each containing 300 pounds of milk. The
o milk was chiefly bought from three farmers in the vicinity of the dairy. Our own herd
contributed some of the milk. The plan adopted to secure rich and poor milk was to test
each cow in the four herds every two weeks. The milks from the rich and the poor cow
were kept separate until reaching the dairy, when the cans were tested with a Babcock
tester and the milks carefully weighed before being put into the vats. We were unable to
secure 80 wide a variation in the percentage of fat as we would have liked, owing to the
; limited quantity of milk we had to choose from. The average difference in the percent
a5 age of fat in the two lots of milk was in the neighborhood of one per cent., which is about
¥ the average variation in milk supplied to cheese factories. There were a great many dif
ficulties in the way of successfully carrying on these tests during a period of nine months,
but most of them were overcome. We are indebted to Messrs. Ma:Laren, Bell and Bril
for their assistance in scoring the cheese. No doubt the work might have been doue
differently, but, on the whole, it has been satisfactory. We submit the results to dat
and hope to summarize the two years’ work later on. I shall group the results in
spring, summer and fall months, and give the chief conditions of manufacture for the thres
periods. The detailed results and averages of each month I will give in tabular form.

verage for rich milk
Average for poor milk

* Not completed at time of preparing report, but will be reported on later.
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Average for rich mill
Average for poor milk

Spring MontHs, The chief conditions of manufacture in the spring months—
April, May and June—were as follows : The rennet test at setting varied from seventeen
to twenty seconds ; the temperature at setting was eighty-six degrees ; the amount of
rennet was one ounce of Hansen’s per 300 pounds of milk ; coloring was used as required
to give the proper shade; the time required for coagulation was about thirty minutes
the curds were cooked to ninety eight degrees ; they were dipped in about two and a half
hours, with one-eighth of an inch of acid ; milling was done about half-way between
dipping and salting, or when the curds were meaty and showed about one inch of acid
on the iron ; the amount of salt used was two and a half pounds per one hundred pounds
of curd ; the cheese were pressed about twenty hours in a geng press with a spring head
they were then weighed carefully, marked and placed in the curing room at a temperature
of about sixty-five to seventy degrees ; at the end of one month they werc weighed again
and scored by expert judges who came to the dairy for that purpose. Samples of the
whey were taken by collecting all the drippings and pressings of each cheese separately
and mixing these with the whey as run off the vats. All work was done carefully and
jystematically. It was necessary to use a ‘‘ starter ” aearly every day.

Summer Monrtas, During July and August, the conditions of manufacture were
gimilar to the spring conditions, except in the weather, the ripening of the milk and the
cooking and salting of the curds from rich milk. The weather was warm and the milk
worked faster ; consequently it was not ripened so much before setting. July 2nd, the
milk was ripened to eighteeen seconds ; and on August 22nd, the milk was ripened t
but twenty-seven seconds. Commencing July 18th, the rich milk curd was cooked to 9°
instead of 98° ; and in the latter part of August, the temperature was increased to 100°,
and the amount of salt to two and threc-quarters and three pounds per 100 pounds of
curd, instead of two and one-half. Cooking to 100° and adding three pound: of sl

made the cheese somswhat harsh in texture,

Date,
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During the latter part of August and up to the middle of Septem-

FarLrL MoxTaS
[ was away from the College at the

ber, one patron fed brewers’ grains to his cows.
time and.the cheese-maker did not know what was the matter with the milk for some
days. It was not until after my return, about the middle of September, that the person
stopped feeding the “ grains.” A few of the August cheese were tainted and all of the
Septembers. The taint continued to exist for nearly two weeks after the feeding of the
“ grains ” had been stopped. The results as to yield, etc., were not affected materially,
but the quality of the cheese we have left out altogether in the month of September.

Relat,

Date

The milk was ripened more before setting in October, and experiments were made
in these months as to the eflect of temperature in cooking and of salt on « urds from rich
milk. These points will be discussed uncer the head of quality in the cheese.

I wish to call particular attention to the fact that in every month the poor milk
produced more cheese per pound of fat in the milk than did rich milk per pound of fat.

There seems to be no exception to this rule in all our experiments ; therefore we may
THE YIELD OF CHEESE I8 NOT IN THE SAME RATIO AS THE FA1

l “.0,'»7

October 1

consider that point settled.
IN THE MILK.
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It will be seen that the average percentage of fat in the whey from the rich milk
was always slightly higher than in that from the poor milk. There was not a great deal
of difference, it is true, but still enough to make quite a difference in the total amount of
butter-fat in the whey tank at the end of a year in a large factory. In the whey from
some lots of very rich milk manufactured in December, the loss of fat was much greater

than in the whey from normal milk

AND Poor MiLk DURING ONE

looM.

rroM Ricu
UURING

CHEESE
MoxNTH

MADE
IN THI

Loss IN WEIGHT OF THE

All the cheese made from (he milk of different qualities were weighed when taken
from the press and again at the end of one month. The percentage of loss or loss per
one hundred pounds of green cheese made from rich and from poor milk during each

month was as follows

Cheese made fron

Rich milk *oor milk,

Per

April 1.7 .0
May 4.9 H.4
June b 3 y O
July ... 1.8 ). 3
August 4.7 0.2
September $.5 ). 6
)ectober £.0 .0

\ greater percentage

It will be seen that the cheese made from the poorer milk lo
in weight while curing. The explanation of this is likely found in the fact that the
cheese made from the poorer milk were smaller, and consequently there was a greater sur
face exposed for evaporation per one hundred pounds of cheese. There may be other
causes, but this suggests itself to my mind as the chief one.

AND SALTING OF Rice Miuk CURDS IN THESE

EXPERIMENTS

Errecr oF Hicuer CooOKING

We will take the month of October to illustrate the effects of higher cooking and
higher salting on tne rich milk curds, On October 1st, the cheese made from milk test
ing 4.25 per cent. of fat, the curd of which was cooked to one hundred degrees and salted

' three pounds to the one hundred pounds of curd, was scored sixteen points out of twenty
for texture. The judges pronounced it pasty. The other cheese made the same day out
of 3.25 per cent. milk was also pronounced pasty. The following day (October 2nd), the
cheese mad» from 4.2 per cent. milk, cooked to ninety-eight degrees and salted two anda

or was still softer in texture and body. Its

mate made from 3.2 per cent. milk was “ pasty.” Also on October 3rd and 8th, the
cheese from both lots of milk were weak in body. Evidently in these cases some other
element entered to affect the quality of the cheese other than fat, temperature and salt

What that element was is difficult to say definitely, but in all probability it was too much

moisture left in the curd. Right here comes in a factor that is as important as any

in the manufacture of cheese, viz.,, the skill and judgment of the maker. All these
things render cheese-making a complex study, and he is a bold man who says he knows
all about it or that any one element is the controlling factor in the making of fancy
cheese. Each part is necessary to the other. Good cheese cannot be made without
butter-fat, neither can it be made without salt or water. A nice combination of skill,
good milk, utensils, and agents (rennet, salt, etc.,) is needed to manufacture the finest
W cheese. October 16th, a cheese made out of 3.9 per cent. milk, which had been cooked
' to ninety-eight degrees and salted two and a half pounds to the one hundred pounds of

half pounds was pronounced *‘‘mushy o
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curd, scored thirty ona points in flavor, nineteen in o

losenrss, fourteen in color,
teen in texture—op ninety-three altogether, The next day (October 17th)
out of four per cent milk cooked to one hundred degrees, and salted three po
scored thirty-one points in i

ness, fourteen in color, and 18
texture—91.5 altogether. It wil] thu

5 in

8 be seen how careful one should be about draw.

ing conclusions from one or two experiments L shall cite byt two mor, experimentg
on the point, (p October 20th, one v

at of milk testing 3.9 per cent. of fat, which
was cooked to one hundred degrees and salted three and 5 qu

rter pounds, scored ninety
points. The other vat testing 3, inety-eight
degrees and salted two and ¢ October
JOth, the cheege made from 4, 0 ninety—mght degrees
and salted two ang three. nety-one points, while the other
cheese made from 3 3 pe tly the same in évery way, scored
ninety-three points. Tpry \ysteries in connection with cheese-making.
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PLICATION T0 Ongersg Facrory Work,

lly to call attention to the application of the results
of all this work to the methods of dividing Proceeds among patrons of cheege factories,

The principles underlying the three methods now in yge | discussed in my report of Jagt
year and at the dairy conventiong of 1895 . therefore, I need DOt repeat them, The
addition of two per cent i i » Rives results correspond-
ing closely to the actual value of the case of those monthg in
which the milk averaged over four Per cent. of fat, the two per cent, 8ystgm does not give
quite 80 much money as the cheege are entitled to, From 3.82 per cent, Up to 3.99 per
cent. of fat in the milk, the addition of two per cent, to fat readings gives a slight
advantage to the richer milk, Thig i8 as it ought 3.25 to 3.75 (or
an average of about 3.5) per cent, of fat in the milk ip order to make good cheese ; byt |
have yet to gee that it ig any advantage to manufacture

milk containing four per cent, of
fat and over into (g nadian Cheddar cheese, Sych milk can more profitably be made
into butter,

It is possible that adding the exact percentage of cagein to the fat ag
our chemist may be more scientiﬁcnlly correct than addi

Dg a common number, two, to all
percentages of fat; but it g more complicated and Dot so easily applied as the single
number, which ig neqy enough for g]] Practical purposes, especially when we consider that
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lost in the whey,
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Quarity oF Cuegse Propucep FroM THE RicH AND Poor MiILK,

As previously noted, all the cheese made from the milk containing the different
percentages of fat were judged by capable men. The scale of points used was the

following :

Flavor.... . . ; . i !
Closeness . : RS i 20
Even color . . 5 7 Hik e 15
Texture 20

Finish
100 Mavor
Closeness .
Even color
Texture .
Finish

Total

The tables give the possible score and the actual points scored by the cheese made
from the two lots of milk during each month. The possible score is got by multiplying
oints given for each quality (such as flavor, etc.,) by the number of experiments or

q., 8ix experiments in April made it possible for each lot of
20) or

the P

cheese made in each month, ¢ Totals
cheese made from rich and poor milk to score (6 x 35) 210 points in flavor ;: (6
The points scored are obtained by adding

120 }minh in closeness, and so on with each.
cogether the points given by the judges to eazh cheese for flavor, closeness, etc.

A PRII Six experiments
1

Jheese made fr
Averaging

21 fat
Points Points
acored

Flavor
Closeness

210 189

Even color

Flavor ] ]
Closeness " 20 106 103 .
Even color ; 90 80 78 ;"\“”"
Texture 120 104 100 nish
) 60 60 60 m
Finis! x o Totals. .
Totals -
M Ay —Fifteen experiments
1,09 fat 1n | 3.30 fat
Po sible the milk. | the mill
SCOT Points Points
scored. scored
4 Flavor l". I
4 Closeness o S0 275 27 '_‘“*’ ness
Even color oo 225 210 2156 "‘\'!. color
"I'exture 300 254 955 Texture
Finish 150 150 | 150 Finish

Totals
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AND EXPERIMENTAL FARM.

JUNE —Twelve experiments,

Possible
score,

l

420
240
180
240
120

o [_1'[260_

JuLY. —Thirteen experiments,

Possible
[ score,

[ 1,144
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score,

3.997 fat in ’3.16” fat in
the milk, the milk,
Points | Points
scored, scored,

216

168

214

120
1

,075

.wl

Cheese made from milk
averaging

|
3.787, fat. | 8.00 fat,
Points Points
scored, scored,

388 [ 400
225 229
18 | 199
25 | 22
130 130

l.lfli

3.827 fat, 29 fat,
Points |  P.ints
scored, 8 red,
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OcroBer.*—Thirteen experiments

3.99 fat in | 3.26 _ fat
Possible milk milk
BCOTE Points Points
scored scored

Flavor 4060 389.0 387.0
Closeness 650 236 .0 231
Even color 1956 185 0 1856.0
Texture 260 2383.6 231.0
Finish 130 130.0 130.0
Total 1,300 1,174.0 1,167.8

While not wishing to draw definite conclusions until the whole year’s experiments
are completed, or in fact until we have made several years’ experiments in relation to the
question, the results of the six months’ tests as to the quality of the cheese produced from
The total score of seventy-two lots of cheese made

rich and poor milk are as follows
s,

from milk averaging 3.98 per cent. of fat (practically four per cent.) was 6,415 pc
The total score of the same number (seventy-two) of

3.17 per cent. of fat was '3,5'.".‘% points out of u}mwilm
7,200, a difference of 153 points in favor of the cheese made from the richer milk,

In 1894, the total score of cheese made from milk averaging 3.94 per cent. of fat was
J,8524 points out of a ’ll\N\l‘PIl' {. 300

out of a puuil?»}»- score of 7,200
cheese made from milk averaging
t

' The cheese made from milk averaging 3.37 per
cent. of fat scored 3,806 points out of a possible 4,300, or a difference of 43} points in
favor of the cheese made from what we might call average milk,

As I have stated elsewhere, we must have a certain percentage of fat in the milk
(say 3 5 on the average), in order to make good Oheddar cheese ; but there does not seem
to be any particular necessity of having four per cent. milk or over, in order to make

good ( ‘anadian Cheddar cheese

Dirring SpriNGg, SumMMier AND Farr Curps AT DIFFERENT STAGES OF AcCID,

The acid which a curd contains is commonly measured with a hot iron, by placing
a piece of curd next to a clean iron heated to & proper temperature. In these trials the
acid varied from “ sweet ” to one-half an inch on the iron. About one-eighth of an inch
gave the best results in spring cheese, although a very nice cheese was made with one
quarter of an inch of acid. The texture seemed to be best at about one-eighth of an
inch. Curds dipped sweet, or nearly so, gseemed to break down more easily or were
softer in texture, but lacked keeping quality. Further trials are needed to settle the
point as to the right amount of acid to give spring curds. We would advise about one
eighth of an inch.

From July to October some further tests are made in which the acid of one vat was
allowed to develop as much as one and one-quarter inches on the hot iron. It will be
noticed by the table that so much acid on the curd did not produce so fire cneese as &
rule, nor was the yield of cheese quite so great. Three hundred pounds of wilk were

4 used in each vat, the milk having been previously mixed together, so as to have the same

quantity and quality in each vat.

* Ar previously explained, the scoring of the September cheese is not given, owing to the bad flavor
caused by one patron feeding brewers’ grains, As this tainted milk was in some cheese and not in others,
it would be impossible to make comparisons,
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Effect of dipping at different stages of acid

Per cent. fat in

f Amount of acid,

I

I
|
l Hours from

P
wew 3
_l ping to g

[ 4 3.60
L1

wWw

(1 “

. 3 1 28. 7t 3.60
| Perceptible. . | N 28.5 ;

I & inch 3 I 3.60
| Sweet 29 28.75 i
Fuly I & inch

28 .00
L1-16 *

25.00

‘ 4 ; § 27.25

Aug “ 27 o

- 1 4 b | 27.25

f “ 26.75

l"‘l\""il[hll' 27.00
g inch

1-16 *

28 .50
26.50 91
28 r.‘-l 4 87
28.75 b s

20,60 | 3. 87.1
29.2% [......... 85

28.50

29.00 91.;
1} « 2 30.50
14 NS | ., .

88.f
31.00

90.

Errrcr oy SALT oN Curps FROM NoRrmar, Rica axp Poor MLk,
For these experiments 6(() pounds of mj

stage, when the curd was divided ag evenly

udded to the curd, The amount per 100 pounds of curd var

pound to three and one-half pounds jn the spring, Cheese with w small amount of gq)¢

—#ay up to one pound 100 pounds of curd—are weak in body and texture and

nsipid in flayor, St spring cheese at the end of twenty-three days was made
(April 2¢ ing salt at the ) 8 of curd. The other
Wlf of the ) i cheese did

(when about

lk were treated 48 usual, up to the salting
a8 possible and different quantities of gat

during the summer and fall,

* These two cheese were kept for a while ia_the curing room, QOp June 14th the cheese which had been
Pred with one-eighth inch of acid was stil] ¢

he better cheese. The Sweet curd cheese was soft,
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Effect of salt on curd from milk with average per cent. of fat.

= 4
o ~ Lbs. cheese, Score.
- =
- a ‘ Date
—| < o &
Date = f . E = |
= £ § € = —
" 0'5 | é j | @ 4
k- s R 2= | : ] ——— —
3 o 3 | I~ ¢
- -9 - O &

April 2

The general results
“""_'“ the latter ig derive
noticed that there are ca
For Instance, September
proved flavor, [f the m

d

oubt tend to improve t}

E

Date

M ay 11
25
June 8
)9
luly 6
ly 20
Owing to the difficulty of securing a sufficient amount of rich milk, therse were not Aug. 3
a sufficient number of experiments to warrant us in laying down any hard and fast rule,
but the results indicate that rich milk curds should be salted more heavily than poorer 17
milk curds. The tendency of cheese made from rich milk is towards a “ pasty ” texture
and poorer keeping quality. An extra amount of salt remedies this to some extent. 31
Curds from four per cent. milk and over need to be salted at a higher rate than other
' curds. The quantity will vary with the season, the amount of moisture in the curd, and Sept. 14

o the length of time the cheese are to be kept before they are placed on the market.
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Effect of salt on card from rich milk.

\ g 8 -
f - o Lbe. cheese. Score,
‘ & £ ‘ s
re. e o .
: Date, “ = g 75 §
— | & &4 <6 i | = ) ;
] | & L £ e | £ | i
. 3 o - < l’ °© | =
5 ' I 1b, I
» i . f 2 31.56 30.00 91
May 4 [ 600 4.00 § 32 0.75 | 29 95 95
4 | A P 1 32.00 30.76 82
‘ 0............ | o1 3.8 { | 2 0.5 | 2995 | 52
“ . N 2 33.256 31.76 87
0 18 (‘ 600 4.00 { ; 28 | 3300 31.50 87
& . J 2 30.00 28.75 88
3 Juse 1................... | 600 | 3.8 i - 28 50 87
2 ‘ : l 3 3 33.00 | 31.95 90
3 Ot 8...... Seassnvey s %0 | 3.8 ‘:, 1 82.25 | 3075 ’ 92.5
0 ]
9 The general regults indicate that Jess salt should be uged per 100 pounds of curd
3 when the latter ig derived from poor milk—say about three per cent. of fat. It will be
6 noticed that there are cages when the higher salted curds made slightly better cheege,
) For instance, Se tember 28th aad October 12th. In both cases this is due to an im-
6 P : - . . : - -
" proved flavor, [f the milk or curd is not first-class in flavor, heavier salting will no
doubt tend to improve the flavor,
9
9 Effect of Salt on Ourd from Poor Milk,
6 - :
46 Per cent. | Lbs cadd Lbs. cheese, I Score,
4 Date, * Lbs. milk, fat per 100 1b, ——
4 i milk. curd. | Green, Cured, { Max. 100,
0 T I TR
' Q ¢ J 1 20.60 27.75 81
. May 11 600 3.3 { 2} ! 28.75 27,00 89
|
| [ I
39 “ op ; , 2 an | 24 [ 29.00 27.25 86
., » [ 600 o il & j 28.50 | 2700 86
) |
38.5 [ . | 240 f 1 28.50 26.75 90
e June 8 | 600 ' 3.3 \ 23 23.50 27.00 9
39 9 . f 24 29,50 27.50 91
. . 600 00 1/ 1§ [ 287 | 2700 91
L"-’ b e X ; f 2 ' 28.25 26.75 78
o July 6 600 8.10 ¢ 24 28,00 26.50 78
9 ’ '
0.5 2 98 B : OF "
| Tule ¢ . f 2 28.60 | 928.9 89
S iy 2 600 3.00 4 z-f 27.00 | 2650 88
. . p f 2 27.50 26.00 8§
' not Aug. 3 600 2.9 \ 23 2775
le
- 27.50
oorer 27.50 26.2) 87
cture |
tent. ‘81 3.00 {, 2f 27.50 26.00 83
| - sl 3 27,925 : 86
other Q .
) ‘nd

30.00
‘ \ : 30.25

[ 20.50 2
, | 8 | 2800 27.00
.w

& " 83.6
| |
- 2 . f 2% | 302 | 2000 | 88 5
et 12 ... .. | 600 l s.20 | 2 | a0 | 27 | s
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The co kKing of curd made from milk with an average }ur,:I‘Y'l'.." Of %at in it (from
3.4 to 3.7) to 100° or over, does not appear to be of any advantage, except in the case
gassy” and the cooking

I'he general resu|
legrees lower than noy
say milk containine fr
1 ,Hl(lfy of salt 18 ,l.;sé'ti
when combined
one of these ope

of curds which have a bad flavor. On July 29th, the « urds were
to 100° improved the flavor two points ; but in texture the cheese was “off” one point,
as compared with the curd cooked to 98° Generally speaking, we may say, that the
experiments made, indicate that the higher cooking has little or no effect on the time from
setting to dipping, or from dipping to salting, and no effect on the percentage of fat lost
in the whey. In two out of four trials, there was slightly less cheese made from the curds
cooked to 100¥ and over. The effect on quality was to make the cheese somewhat harsh

are so

- Operations

judgment cc

- ‘..‘ ~ ome into pl;
ore light is neede

the many

d on
questions whj

in texture, though it seemed to improve the flavor of a gassy curd.

, . Errec
Effect of temperature in cooking curds from milk with an average per cent. of fat ro
"‘(.
13
24
2 N 3 %
I'he experiments made indicate that one or two degrees higher temperature in cook
ing would improve the texture of « heese made from rich milk,say milk containing 4 per ceat \uguet
of fat and over, although some of the cheese scored higher, at a lower cooking temporature
1 4 |
If the usual temperature for cooking is 98°, we would recommend cooking to 99° or 100°
when making up milk containing over 4 per cent. of fat into cheese. The higher cooking Séptember 2
tends to improve the body and texture and to overcome the tendenc y to pastiness in cheest 16
made from rich milk
30
Oooking—Rich Milk, r 98
l'}l)»_(']
OF Dippy
I

éginning A pri Jrd, nj
quantities of renne
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The general results of the effect of cooking temperatures indicate that one or two
degrees lower than norma] (98°) would have a beneficia] effect on curds from poor milk,
say milk containing from 2,99 to 3.25 per cent. of fat, This ig Presuming that the usual
quantity of galt g used. The effects of cooking, saltin 2, stirring, dipping, milling, eto,,
when combined, are > it is difficult to 8ay just what are the effects of any
one of thege operations in the manufacture of cheese. Thep again, the maker’s skill and
Judgment come into play so often that it makes the whole question 3 very intricate one,
More light ig needed on thege points, [t will require years of patient research to settle
the many questiong which arise in the manufacture of cheege and butter,

Errecr op DirpereNy Tx\ka.\'r('nns ForR Cooking Ourps,

Cooking— Poor milk,

Hours Hours | !
Lbs Per Femp, | from from Lbs, Per |
Date, ln‘xlk. cent, fat o setting |dipping cured |cent. fat/ Score,
" |inmilk, cooking, to Lo cheese, |in whey, |
dipping -n]lmu.f |
| deg. | h.m
98 2 87
90 | 254
98 | 3 6
91 3 2
958 b9
92 3 7
98 b7
94
98 235
94 239
98 233
95
98
95
98
' 97
: $ 03
September 2 99
98
100
98
101
9
' 102

Errecr op DirrergNy QUANTITIES 0} ReNNgr oy SPrING CHERsg

Beginning April 3rd, nine éxperiments were made to determine the effect of differ.

"¢ quantities of rennet used in milk op the quantity and
Ired pounds of milk were mixed in & large vat, and the colorir
' was brought to 4 tem i
divideq bet

quality of cheese. Six hun-
1g and “gtarter » added after
Perature of eighty-six degrees, The milk wag then equally
J i k was ripened in both vats
wae added, varying in quan.
0 pounds of milk,
be extreme quantities o ats, and the other
" was set with about the normg] quantity used in spring cheese, Salt was used at
the rate of twe and a half pounds per 100 pounds of curg,
In the experiments w
» the time re
As a consequence t,
M the yield of cheese wag less,

per 1,000

unces of rennet per 1,000 of milk were
long and considerable cream rose to the

T st v
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a quarter of a pound less where two ounces of rennet were used. This loss was on 300
pounds of milk and would amount to considerable in a large vat. There also seemed to
be less yield of cheese where the extra large quantitic 3 of rennet 1 are used, and more ioss
of fa. in the whey.

Effect of rennet in cheese-making.

‘ | e | ) . ‘
i::‘lt";;;t Rennet (Minutes ’If‘ll:»l:: L trrltl:xllbl 1 (_h]':’l.:" ‘ WA -
o il St | com- | setting | dippinglom ey |
Ibs. milk | ldipping. | salting Ibs. milk| Milk. | Whey
—_'——:—_i —{ h. l:._ ——.n:
April 8 - : “ 19 80 ::'; 3'; . .‘)‘.'
o |( 838

g | 2390 | 8¢
» | 240 | 29
29 20 | 29.75
26 | ¢ | 29.
47 | 80.

29.

29

26

33

4“"“.’9.
T

7 33 27
36 3 32

30.

29.5

36 8 38

§ 29.7
14 310

|
50 | ¢ 29
2 47 \ 29,2
|
l 29.50 f

The best cheese were made on April 5th, when three ounces and two and a half
ounces of rennet were used per 1,000 pounds milk. These two cheese the experts pro-
nounced * very good spring cheese.”

April 15th, rennet was used at the rate of four and a half ounces in one vat and
nine ounces per 1,000 pounds milk in the other. These cheese were scored on May
22nd by two experts who said that there was little or no difference in the two cheese.
These two cheese were kept and judged again on June 25th, when the cheese with the
large quantity of rennet (nine ounces per 1,000 pounds milk) was scored two points
“off ” in flavor, while the four and a half ounce cheese had kept its flavor well, and
gained one point in closeness.

The table shows the chief points in the experiments. Similur experiments were
made in November and December, but the cheese are not sufficiently cured to report this

year.
ExpERIMENTS IN OREAMING AND BUTTER-MAKING.

he past year has been a busy one in the Experimental Dairy. As soon a8 the
dairy school was over I arranged a series of experiments to be conducted in the Cheese
and Butter Departments. The cheese experiments have been reported. While we have
been paying special attention to our cheese work we have not neglected the butter.
This branch of the dairy will require special attention in the coming years.

0660
of

* On June 25th these two cheese were scored again after having been kept for a month, and the ch
made by using four and a half ounces of rennet scored 90 points, and tne cheese made with nine ounces ¢
rennet scored 88 points. The former improved one point and the latter deteriorated a poiat.
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The experiments in the butter department were conducted by My, T C. Rogers,
our butter-maker, Egch day in the week was Set apart for a certain line of e i
and, as far ag practicable, this hag been adhered to. For instance, o
week experiments were mado to compare the thr ing mila—separator
‘deep setting and shallow pan, Tuesdays were devoted in observin
ing on butter,
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9. In one trial in November, where no ice was used, bal the milk was cooled with
water to forty-seven degrees before skimming, the loss of fat in the skim-milk was 1.0 per
cent. at twelve hours, .9 per cent. at twenty-four hours, and .6 per cent. at thirty-six
hours. It pays to use ice and cool the milk rapidly.

3. The longer the milk s*ands, the richer will be the cream. Some makers have the
» thin that it takes a long time to churn and makes more labor than is necessary

cream s
Allow the milk to sit a longer time and obtain thicker cream, whic! is less

in winter.
troublesome to churn.

[sFLUENCE OF TEMPERATURE IN DEEP SETTING OF MILE.

During May, July and August, ten trials were made to determine the influence of

temperature in deep setting of milk. Three hundred pounds of milk were set at an

average temperature of eighty degrees in ice water and skimmed at an average temperature

of 41.4 degrees. The loss of fat in skim milk was .206 when set for twenty-four hours.
An equal quantity of the saue milk was reduced to 46.7 degrees and the skim-milk
tested .316 per cent. of fat. Another portion of this milk was set in cold water which
reduced the temperature of the milk to 52.4 degrees. The loss of fat in the sgim-milk
get undes such conditions was .71 per cent., or over three-quarters of a pound of butter to
100 pounds of skim milk. Yet this is the manner in which a great many dairymen set
their milk for farm butter-making and for the cream gathering cresmery. These latter
conditions are even betier than the average farm conditions, as it is doubtful whether by
using ordinary well water without ice the milk is cooled to even 52.4 degrees. How long
shall this waste of butter continue }

riments made with 270 pounds of milk brought to the dairy by patrons
eese department, which had been hauled some three or four
litions similar to the above, the loss of fat in skim-milk
: .44 per cent. from milk at 46.6 degrees, and

In nine expe
furnishing milk for the ch
miles before being set under conc
was .25 per cent, from milk at 40 b degrees
.65 per cent. from milk at 51 6 degrees.

SEPARATING MILK AT DIFFERENT TEMPERATURES

best temperature for separating milk

To throw some light on the question of the
We used

with the cream separator, we made a number of trials from April to October.
the Alexandra separator (Nos. 2 and 3) for this work.

In twenty-eight trials, where the average temperature of skimming was 82.2 degrees,
there was left in the skim-milk an average of .09 per cent. of fat, and the cream containad
A portion of this same milk was heated to an average tempera-
ture of ninety-seven degrees, in which case the skim-milk contained .065 per cent. of fat,
and the cream 28.04 per cent. of fat. Another portion of the same milk was heated to
107.7 degrees and the skim-milk tested an avarage of .065 per cent. of fat, and the cream
29.39 per cent. of fat. The remaining portion was heated still higher, to an average of
118.2 degrees, and the skim-milk tested .062 per cent,, and the cream 30.9 per cent. of fat,

The results were that the higher temperature of the milk at separating showed (1)
less loss of fat in the skim milk (feed and speed of the machine remaining constant as far
as possil)le in all the trials); (2) a higher percentage of fat in the cream, and (3) in the case
of the Alexandra separators, the cream was smoother at the higher temperature. The
butter made from the samples of cream separated at the different temperatures wus quite
gimilar in quality. We need, of course, to consider the expense of heating the milk and
cooling the cream. Nevertheless, it would often pay the users of the Alexandra separs
tors in the winter to separate at a much higher temperature than is now common. It
would increase the capacity of the machine, give smoother cream, cause a higher percent-
age of fat in the cream and less loss of fat in the skim-milk, while there would not be s
much danger of spoiling the grain or body of the butter in winter.
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DiLvring CreAM with Warer anp

SEPARATING THE SECOND Tiug

It has been claimed by some that if
volume of water and run through the sep.
of the butter, ag it would cause a mor
matter. In some trials made during the
not improve the quality of the butter—in
and did not improve the flavor,
flavor to some extent, and the more tha
the quality of the butter, as a rule,

handling it receives, consistent with goo
butter,

creamn was diluted w
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© complete séparation of the caseous
PAst year it was found that such a
fact, it rather injured the
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practice did
body of the butter

SEPARATING MLk CoNTAINING DirreRENT PERCENTAGES oF Far,
Sixteen trialg were n
separating milk containing
an average of 4.18 per cent, of fat, w

temperature of eighty. ive degrees.

containing an average of 26,47 per cent. or fat. The skim-milk averaged .08 per cent, of

fat. Three thousand 8ix hundred and ej pounds of milk, Separated at an average

temperature of eighty-seveqn degrees and containing 3.3 per cent, of fat, produced 544
pounds of cream which tested 21.64 per cent, of fat,

The skim-milk in this case tested
U3 per cent. of fat. In the case of the rich milk (4.18 per cent. of fat), 100 pounds of it
produced 15.1 pounds of cream, and the poorer milk (3.3 per cent. of fat' produced 14.7
pounds of cream per 100 pounds, eneral effect seemed to be that richer milk did
not produce a great deal more 1o n did poorer milk, but the cream
contained a higher percentage of fg The machine, and not the richness of
the milk, governs the volume of cre & cream separator,’

ade from A

pril to October to
different

percentages of fat ; 3,5
ere run through an A e
This amount of milk

see the effoct on the cream of
93 pounds of milk, containing
xandra separator at an average
produced 543 pounds of cream,

am obtained from

SEPARATOR, Drgp SETTING AND SHALLow Pax MEetHODS OF CrEAMING CompaRgp,

During the past three years we have been comparing the three commen methodg
used for creaming milk. During 1593 and 1894 the position of the methods, ag regards
completeness of skimming, quantity of butter made, and quality of butter, wag separator
first, deep setting second, and shaliow pan third. This is the relative standing for 1895
ilso. The table shows the chief points in the experiments by months,

By way of Summary, it may be said that 3,938 pounds of milk were creamed by each
method. The ‘verage percentage of fat in th a8 3.66 ; in the separator
skim-milk

deep setting averaged .29
3 per cent. of fat,

; in the cream f

The total quantity of butter Produced from the

fom deep setting cream 160§ pounds,
unce,
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Result of experiments in creaming milk with separator, deep getting and shallow pan

t
t

e

| Per cent, of fat in
L
Metl < o:t
Mont! I - -
a Y < ;.
resming - L g 2
= - - - -
. & & E y S8
2 & |z 5 | &
lé
\1 Separator 17 83 1.0 075 23.00 10
Deep setting 297 83 {0 17 21.00 10
Sha Al Al i ) 21.70 17
May Separator HO 8 7 N 0.46 1 19
Deep setting 140 . 71 19.20 13 il 19
Sha w An 410 71 ) 21.60 15 3 19 4
| Separator '} { 3. 38 11 24.] 08 21
Deep settin S 19 19.6 17 O )
Sha v pa 38 ) 18 ) 64 20 4
July Separator 60 N 3.3 09 AP 14 22 1
Deep setting 0 S8 3.3 22 18.70 2 15 4
Sha W pan (0 by 33 ) 15.50 2H r N
Aug Separator i 36 08 21.40 12 1¢
Deep setting 1H S5 3.5 22 19.00 1H 13 1¢
shal pa 1HH 8D 36 26 16.80 20 60 15 8
Sent Separator 1 S5 } 6 05 22.27 14 2 4
D tti ) 6 18.60 2H 13 2 1
e 1| 1 b ) 3 62 30 19.31 26 h8 9
October Separator 97 83 3 84 06 20.50 20 17
Deep setting 97 <3 3.84 3 18 90 18 1 16 1
Shall pan "7 N }. 84 33 17.20 2 H 1
November | Separator 168 k) 12 17 19.90 22 19
Deep setting 168 79 ) 5 18 20 1
Shallow pan 168 g!) .72 12 17.70 33 2 8 14
December Separato 261 <1 3.82 09 2N 20
Deep setting 261 81 82 19.4 3 38
Shallow pan 261 81 82 0 16 ¢ 37 39

SwreerT CreaM BUTTER.

four years we have been making experiments with churning sweet cread
been pr:\vti:ully the same throughout, viz., that butter can be mad
which will suit a certain class of customers, who like mild, fresh
but by the majority of persons in Oanada, ripened cream butter

l"ur some
Our results have
from sweet cream,
creamy flavored butter;
ia liked better. Other points we have learned, are :

1. We must churn sweet cream at a very low temperature (forty—tiw‘, degrees
below) in order to obtain all the butter. Ohurning at ordinary temperatures means i
great loss of fat in the buttermilk. Cream rich in butter-fat (\vanty»tivu to thirt
per cent.) gives best resnits.

9. Sweet cream butter does not possess “ keeping <1uali(y" the same as ripene
craam butter. We have found that it quickly goes off in flavor and does not improve &
take on the !L“\or of rip(snc-(] cream butter as claimed by some,

3. The temperature of the cream usually rises about ten degrees in the process
churuing, indicating that the low temperature is not guitable for bringing the butter (

pecessary to start with) in order to gather all the particles of fat.
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During 1895 eighteen trials were made,
churned at an avera

at the end. The time required for churning ranged from half a

fifty-five minutes, with an average time of one hour. The ave
the buttermilk was 0,223

pounds of cream were
ning, and 55, 4 degrees
n hour to one hour and
rage percentage of fat in

RiPENING OREAM,

he one requiring the most

A number of different
ing the past season. Of all the “ pure cultures »
which wo have tried, there appears to be none that produced so marked an effect on the

flavor of the cream and butter as Conn’s Bacillus No, 41. Between August 6th and the
10th, a similar flavor to that produced by B. 41 was produced in the cream and butter
by using a starter made in the ordinary way, viz., by heating some skim-milk to ninety
degrees and allowing it to sour, In cream-gathering creameries, where it is difficult
sometimes to get a good flavor in the butter, or in fact at any cramery or dairy where

the flavor of the butter is not first-class, we would recommend a trial of Dy, Oonn’s
“B 41,7

ilk, or any “starter” of good
flavor, in order to obtain g uniformly good-flavored cream and butter from day to day.
Add from five to ten per cent. of this ¢

starter ” to the cream, and

it will result in g
more even flavored butter during the year

SHOULD we Wasn OUR BurTER ¢

During the past year we have made one experi
one-third of each churning, and salting, working
ing. The remaining two-thirds we washed once ; and then salted, worked and packed
one-half of it. The other half (or remaining third of the originai churning) we washed
twice and then salted, worked and packed it. We h

ave found that by adding about
twen',-five per cent. of water to the contents of the churn before drawing off the butter.
Ik and

wilk, we thin the buttermi 80 allow a better separation of the butter, whereas, if

this is not dowe, it is difficult to get the buttermilk from the butter. We would recom-
mend adding in winter about ten per i

butter “ breaks,”
are full size. After this revolve the i ater with the milk
and then draw off the buttermilk and water,

As a result of the season’ is point, we would recommend little op
no washing where the butter i i

flavored butter, and who will consum
While we have

quality as the washed butter.
but we feel satisfied that many makers are spoiling the flavor of their 1
wuch washing, To-day (Dee. 28th) just examined three prints of butter, from
the same churning, made at the dairy on the 18th i

; © print of unwaghed
¥ould score three or four points higher in flavor than the others whi
inter butter especially should not be washed too much.,
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Tae OiLTest CHURN COMPAKED WITH AcrualL ResuLts IN CHURNING

The oil-test churn has been the subject of a number of attacks from patrons of cream
gathering creamerie: and otheis. To compare this test with the actual yields of butter
from the churn, twenty-seven trials were made during the mouths of July, August and
Altogether, there were churved 2,385} pounds of cream, which made 592
pounds 5 ounces of butter. Tested by the oil-test churn method, there were 530.6
inches of cream, which varied in the test from seventy-five per ceat. to 140 per cent
The total amount of butter credited in these churnings by the oil-test churn was 575.94
younds, compared with 592.34 pounds as the actual yield, a difference of 16.4 pounds.
Half of this difference was made in one day, June 30th, when the oil-test credited the
29.43 pounds of butter, whereas the actual butter churned was 38.42
on this particular day, it is difficult to say

did the oil-test credit more than the

Svptmnh«-r.

churning with
pounds. Why there was so much difference

Only three times out of the twenty-seven trials
actual yield from the churn.

ExpeERIMENTS IN FEEDING.

Value of Milk for Calves. Beginning May 6th, an experiment was commenced to
find the relative value of gkim-milk and whole milk for calves, Two grade calves, as
.n age and weight as we could get, were selected. Number one, fed on skim-
| May 3rd and weighed sixty-one pounds on May 6th. At the end of
a gain of eighty pounds, or nearly two pounds per day.
714 poun(ls' of skimmilk. Oalf number two fed on

nearly alike
milk only, was droppe
gix weeks it weighed 141 pounds,
During this time the calf drank

whole milk (dropped April 19th) weighed seventy-five pounds at the beginning, and 20i
pounds at the end of six weeks, a gain of 126 pounds, or three pounds per day.

r, who pronounced the calf fed on whole
The calf fed on skim-milk sold for
Allowing $1.50 as the value of No. |

These calves were both sold to a local butche
milk worth one cent a pound more than the other.
83.50, and the one on whole'milk sold for $7.50.

1 82.00 as the value of No. 2 at the beginning of the experiment, we have $2.00

calf anc
00 pounds, and $5.50

as the value of 714 pords of skim-milk, or twenty-eight cents per
Junds of whole milk, or seventy-seven cents per 100 pounds. To

as the value of 714 pe
9 pounds of skim-milk. The whole milk gave one

produce one pound of gain, required 8.
pound of gain for 5.6 pounds fed.

A similar experiment was commenced on two other calves at the same time, except
that these received meal and some clover hay in addition to the milk. Calf No. 3, fed
on skim-milk, was dropped April 17th, and weighed seventy pounds at the beginning
of the experiment, May 6th, and 192 pounds at the close, May 31st. During the twenty
five days it consumed 546 pounds of skim-milk, twelve pounds of meal (made up of ground
wheat, bran and oil-cake mixed in equal proportions), and nine pounds of clover hay.
The gain averaged 4.8 pounds per day, which seems rather high, but this was an excep
tionally hearty calf and of the age to make the best gain. With this calf, 4.5 pounds
skim-milk (with the meal) produced one pound gain. The other calf, No. 4, dropped
April 2nd, was fed on whole milk and the same kind of meal as No. 3, consumed 462 pounds
of milk, twelve pounds of meal, and eleven pounds of clover hay. During twentyefive
days it gained 110 pounds, and averaged 4.4 pounds gain per day; 4.2 pounds whole
milk (with the meal) gave one pound gain in flesh. In addition, both calves were fed al
the ss'c they would eat—three pounds each during the twenty-five days of the experi

ment.

Further experiments were made during the summer, but the results were not nearly
so satisfactory, due in all probability, first, to the fact t<ns1:XMLFault xmlns:ns1="http://cxf.apache.org/bindings/xformat"><ns1:faultstring xmlns:ns1="http://cxf.apache.org/bindings/xformat">java.lang.OutOfMemoryError: Java heap space</ns1:faultstring></ns1:XMLFault>