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TWENTY-FOURTH ANNUAL REPORT

OF THE

ONTARIO AGRICULTURAL COLLEGE

AND

EXPERIMENTAL FARM

FOR THE YEAR 1898

Guerep, January 2nd, 1899
To the Honorable Jonx DrYDEN,

Minister of Agriculture

Bir,—I have the honor to transmit herewith the Twenty-fourth Annual Report of
the Ontario Agricultural Oollege and Experimental Farm.

In this report. the work of the year 1898 has been briefly reviewed under the
following heads :

PART I. RerorT oF PRESIDENT.

PART II. ReprorT oF ProFEsSOR or PHYSICS AND Lecrurer IN Exarise.
PART III. Rerorr oF Proressor oF BioLogy AND Grovrooy,

PART 1IV. RerorT
PART V. REerorT oF PROFESSOR OF VEIERINARY ScrENOE.
PART V1. Rerort or PRrOFEsSSOR oF DairyiNG,

)F PROFESSOR OF CHEMISTRY.

-

PART VII. Rerorr oF PROFESSOR OF AGRICULTURE,
PART VIIL. Rerorr or PROFESSOR OF HoRrTICULTURE,
PART IX. RerorT oF PROFESSOR OF BAcTERIOLOGY.
PART X. REPORT 0F EXPERIMENTALIST,

PART XI. Rerort oF Farx SUPERINTENDENT.

PART XII. RerorT oF MANAGER OF PouLTRY DEPARTMENT,
PART XI1I. REPORT OF APICULTURIST,

PART XIV. Rerorr oF PrysiCIAN.

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

JAMES MILLS,

President,
| fii.]
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PART I.

REPORT OF THE PRESIDI

\+~J

NT.

The Ontario Agricultural Oollege and Experimental Farm reports another prosperous
session. The work of the year just ended has been done without a ja¢, and substan
tial progress has been made in the different departments [t n Ay be said, in a weoud,
that the institution is gaining the confiderce of the farming community, and doing much
valuable work for the Province as a whole—ste mming the t.de from country to city ; pre
paring young men for agricultural pursuits; conducting experiments for farms rs, fruit

growers, and dairymen ; publishing the results of work done from year to year ; ae:ist'ng

1 various weys,
directly and indirectly, to the dignity and success of farming as an oo upation

at Farmers' institutes and other public meetings; and contributing i

ATTENDANCE OF STUDENTS

The attendance of students during the past year has been the largest in the history

of the College. Ivery bed has been occupied, and several studunts have had vo lodge out
side. The total number on the roll in 1898 was 333 '3 In the regular course and 110 in

the dairy course. Of these in the regular course, 87 per cent. are from Ontario, 7} per

cent. from other provinces of the Domir ‘on, and 5} per cent. from other countries
AGES a8D RELIGIOUS DENOMINATIONS

I'he ages of students in the regular course last year varied from sixteen to thirty-one
years, averaging twenty years. The dairy students were somewhat, older

The religious denominations we.e as follows : ‘n the regular course,—76 Methodists,
75 Presbyterians, 39 Episcopalians, 14 Baptists, 6 Koman Oatholics, 3 Friends, 3 Breth
ren, 2 Congregationalists, 2 Ohristade Iphiang, 1 Lutheran, and 1 Christian Chu ch ; and
in the dairy course,—41 Presbyteriane, 37 Methodists, 18 l':L»h'lIllelln‘ 10 Baptists, 3
Roman Oatholics, and 1 Congregationalist.

CouNTIES REPRESENTED

The students at the College in 1898 re yresented 41

g I
from the connty of Wellington, 9 from Sime e, 8 from Huron, 7 each from Dundas,
Lincoln, Middlesex, Went worth, and York, 6 each from Lambt: n,

Oxford, and smaller numbers from other counties

counties and 4 districts,—18

Northamberland, and

ANnaLysis oF CoLLece RoLL (General C wrse),

t1) From Oxral

Algoma

| Middlesex 7
Brant ) Norfolk 2
Bruce 1 Northumberland 6
Carleton | Ontario 5
Dufferin 3 Oxford 6
Dundas 7 Parry Soun o 5 3
Durham 2 Peel - : 1
Elgin 2 Perth . e sovesissse B
OBIOBOR . . o o000 0cisves <s555 5004 s66n000mesan 3 Peterboro’ 4
Glengarry 2 I'rescott ...

| VIL. )
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ANaLysis or Qor

2) From otHER ProO

Manitoba "

Northwest Territorie . 1
New Brunswick 2
Nova Scotia 4

9

(3) Froa

Bermuda | 1
England 8
Scotland . 6ié 1
United States - : - o 1

Total in general course
County

By an Act of the Le
one student free of tuition.
councils, and as a consequence were exe
counties and districts which exercised the po
were the following : Algoma, Brant, Bruce,

Lanark, Leeds, Lennox, Lincoln,
Ontario, Oxford, Parry Sound, Peterboro, Pe

Morg

[ncrease in dormitory accommodation is
the Government can spare
two new buildings, one for
the reading-room, and a medium-sized hall for
Society and the annual mee
the Experimental Museum, but cannot do so h
biting the best varieties of grain, corn, gra
available space in said museum,

If & new library building were erected
back from the south end of the main -College
accommodation could be provided. That porti
the library could be changed into dormitories,
addition could be used for the same p
Physical Laboratory for practical work

gislature, each’county council in the P
Of those on the roll in 1898,

mpted from the p

Glengarry, Grenville, Grey, Haldimand, Ha
Middlesex,

Simcoe, Stormont, Victoria, Waterloo, Welland,

Roox

the money required for ¢
a physical laboratory an

tings of the Experimental [J

and the two upper stories of the
arpose, .he lower storey be
in general and soil physics.

iE AND EXPERIMENTAL FARM

LEGE ROLL.— Continue 4

Grenville 1 Prince Edward

Grey 3 ’ Renfrew 1
Haldimand. . . .. { | Russell. 3
Halton. . .. .... sesessessane 3 Simcoe s
Hastings . . . i Stormont , A A 2
Huron 8 Victoria ‘ . 3
Kent . . o 2 Waterloo 5
Lambton io 6 Welland .. b
Lanark oi 'S Wellington . . 18
Leeds el 3 Wentworth . . — . ¥
Lennox 2 York . ... : ; 7
Lincoln 7 Toront: .. 13
Manitoulin Island 2 o
Muskoka 1 194

VINCES OF THE lbm:|\1u:\',

Prince Fdw ard Island

1
Quebae : . 6
16

WTHER COUNTRIES
) Jamaica . ..., .. - 1
Asia Minor, , .. 1
13

......... sevniiea., 223

STUDENTS,

rovince has power to send
61 were nominated by county
ayment of tuition fees, The
wer of nomination last yoar (42 in numbey)
Carleton, Dufferin, Dundas, Durham, Elgin,
Iton, Hastings, Huron, Kent, Lambton,
Muskoka, Norfolk, Northumlmrland,
el, Perth, Prescott, Prince Edward, Renfrew,
Wellington, Wentworth, and York,

NEEDED

needed, and should be provided as soon as
ertain alterations and the erection of
d the other to embrace the

library,
the weekly meetings of the Oollege

Literary
Inion, which of late years has met in

ereafter, because the new cases for exhi-
8ses, etc., will henceforth occupy all the

outeide, and a wing 40 by 47 extended
building, sufficient increase in dormitory

on of the main building now occupied by

proposed
ing required for a
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Soi.  Prysics

When so much depends upon the crops grown from year to year, there can be no
question as to the importance of a very thorough and persistent study of the soil in its
relation to heat, moisture, and fertility, as affected by humus, tillage operations, ete. It
used to be thought that a chemical analysis of a soil, showing its various constituents,
was all that was nece ssary ; but it was at length shown by experiment that land might
contain all the constituents of plant food in due proportion, and still be unproductive,
owing to a lack of moisture, or a sodd+n condition due to a deficic ncy of vegetable matter
in the soil, or the fact that the ingredients of the soil had not been worked over and
exposed to the froet and atmosphere in such a w ay as to make them available for plant

food. 1lence the importance of stadying the physical condition of the soil—the results
of underdraining, the eflects of various tillage operations on the retention of moisture for
the use of plants, and the power which humus, or vegetable matter, has to retain heat
and water in the soil, These and many other important problems come under the head

of Soil Physi

Our Professor of Physics, J. B. Re ynolds, B.. has nmenced a series of investi
gations under this head, and will push the work along as fast as he can, consistent y with
the large amount of teaching which is required of him lLast year he found hy actual
tests ou plots in the College "‘,\p rimental Grounds, that il which was ke pt open by

stiiring the surface as often as was necessary to prevent a crust from forming, contained
37 per cent more moisture in the first two feet, measured from the surface, during the
month of July, than the same kind of soil in an adjoining plot. the surface of which WAaS
not disturbed. Hence the value of stirring the earth around trees and shrubs in dry
weather, and the need for fww:‘xv nt cultivation of corn, roots, potatoes, etc., during the
summer mox=ths

BiorLocy AND GEROLOGY

After twenty years of faithful service in the College, J Hoyes Panton, M.A.,
F.G.S., Professor of Biology and Geolo 1y, died on the 2nd February last. No one could
serve an institution more faithfully and cons ientiously than Professor Panton served
the Ontario Agricultural Oollege. He was a man of rare integrity and devotion to duty

a good scholar, a hard-worker, a clear and impressive lecturer and he possessed
exceptional skill in simplifying ind popularizing the facts and teachings of science for
farmers and others who had not reccived a scientific training. His death was a great
loss to the College.

As Professor Panton’s illness began in August, 1897, we had to arrange as best we
could for the work of the department from October, 1897, to June, 1898. Most of the
advanced work was done by F. C. Harrison, Bacteriologist ; the entomology was taken
by H. L. Hutt, Horticulturist : some classes in botany and zjology were taught by J. O.
Macdonald, Fellow in Biology ; and most of the practical work in zoology was done by
Dr. John McCrae, of the General Hospital, Toronto.

On the 15th September, Wm. Lochhead, B.A., M S., of the London Collegiate
Institute, a teacher well and favorably known throughout the Province, was appointed
Professor of Biology and Geology, and M. W. Doherty, B.S.A., a graduate who took
& posi-graduate course and the degree of M.A. in Qornell University, was appointed
Assistant in Biology.

The department is fairly well equipped, and good work is expected both for the
students in attendance and for farmers and others who may want information about
noxious weeds or troublsome insects.

CHEMISTRY.
A. E Shuttleworth, B.A.Sc, Ph.D., Professor of Chemistry, has been in Germany

for a year and seven months (May 15, 1897, to December 13, 1898), most of the time at
Gottingen University, studying and doing laboratory work in agricultural chemistry,
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! ne or red branches, Duriy g8 his absence, he not 'mly completed the work
for a degree at ( Ingen, | took a course of |, tures at Halle, spent a short time in
the University of Berlin, and + ed the principal agri ultural ¢ Xperiment stations in the
German } mpire He sat under ome of the ab'est professors of bemistry in }‘:'l:‘\[l",
bserved the latest n sthods of research and instr iIction, and is now qualified for first
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During Dy Sht vorth’s abse R. Harcou t, B.S.A Assistant Chemist ¢,
chars f tl work and proved himself & good executive off rand a very ac eptal
lecturer and lemonstrator in ‘lnr‘h'r} W. A I\Am:ul_\, DS.A. employed and paid
by Professor Shy tleworth), did most of the analytic work in the Station Laboratory,
including th analysis of a large number ¢ -
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DAirying

The Dairy School opened on the fourth .
months. The number in
ﬁ.’lh\lun'tnr'y A
did so we

lunu..ry and continued in
attendance wasg 110, and the work of the
considerable proportion wrote for certificates :
re successfal Many of the best cheege makers and

Province have taken a courge at the school, and the demand fo
in('rv‘usin;;.

session for three
session was quite
and most of those who
butter-makers in the
r graduates is rapidly
During the remaining nine
attention of the lepartment wag
in butter-maki, g, having been
aseistant instructor in chees making, in the
vision of Prof Dean, did a large amo

months of the year—
devoted to exj
employed in

~April to December inclusive—the
)erimental work,—T, Q. Rogers, instructor
the butter room, and R. W. Stratton,
cheese room, Thege men, under the super
unt of work, with a view to answering some of the
many questions which arige in the home dairies and faztories of the Province.

One result of thege experiments may be mentioned in passing, viz
to the methods of paying for milk at cheese factories, Three me
the factories of the Province : the quantity method (the wej
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that the fat und-casesn met),

tod, or payment on the 1
milk plus two per cent. for the casein, is the
on the percentage of fat in the milk ;
based on the weight of the milk.
of money from patrons who furnig}
A single example will show how y
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Or one per cent. less, made only 26
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This method puts a lar
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in Part VI. of ¢

»» that whieh relates
thods are followed in
ght of the milk alone being
+  The final result of a long
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and the most unfair of all ig the quantity method,
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while 300 Ibs, of milk containing 3.2 per cent. of fat,
4 lbs, of cheese, or a difference of 8% Ibs. of cheese on
on a seaion’s make would be a very considerable sum.

g premium on poor milk, and cheats the man who sends good
r the milk, the more the sender is cheated.
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REPORT OF THE PRESIDENT xi,
EXPERIMENTAL FEEDD

feeding i a very nportant branch of farming this Province H e Mr
Day, our Professor of Agriculture, has been condu ting experin ts in the feeding
f ttle, sheep, and swine In cattle-feedir be has been determin’ng and omparing

he net results from heavy, medium, and light rations of n I, 1 with bulky food

as cut hay and roots and in all cases so far—i tests extending over two vears—the

ration of meal ha pros d th least profitable In pig-ieeding he has been cor
pari r the difforent breed , judged by t} requirements f the ex port bacon trade, and
has been working along sever: ines to ascertain the cause or causes of softy 8 In meat
He has already obtained results which involve uggestions as to what the causes are : but
these results will have to be verified by further experiments, which are now in progress

For an account of the ¢ xperiments under this head, see Prof Day’s report in Part
VII. of this volume,

HoRTICULTURE

Of late years, more attention has been given to horticulture at the College than
formerly, The orchard has been consideral ly enlarged, the small fruit plantaticn has
been increased in size, and a great number of variety tests have been made Last year,
tests were made with 219 varieties of strawberries, fifteen of red raspberries, fifteen of
black raspberries, nine of black be rries, thirteen of currants, thirteen of gooseberries,
eleven of tomatoes, 270 of ~eraniums, and thirty of coleus. A faithful e mparison
of variety with variety was osade by the head of the department, Mr. H. L. Hurtt,
Professor of Horticulture : and many valuable items of information were obtained.

A full account of the instructior and experiments in this department will be
found in Prof. Hutt’s report, Part ViIl. of this volume.

BACTERIOLOG

Bacteriology, including the manufacture of tuberculin for distribution throughou
the Province, has become a strong department of College work ; and there seems to be
practically no limit to the useful and interesting fields of investigation which open before
the student in this comparatively new branch of scientific research. Last year, the
demands for tuberculin were conside rable, and the appeals for laboratory investigation on
several lines were urgent; but the addition of a large part of Prof. Panton’s work
in botany and histology (animal and vegetable), to the regular class-room duties and
laboratory demonstrations with students in the department, left the Bacteriologist very
little time for original work.

An account of the work and instruction in this department will be found in Prof,
Harrigon’s report, Part IX. of this volume

FigLp ExprRRIMENTS,

The work of field experiments is vntlmsiustically carried on by C. A. Zavits, the
College Experimentalist : and, as regards the selection of seed ; dates and methods of
seeding ; the growing of mixtures of grain ; and the testing of varieties of cereals,
potatoes, roots, clovers, grasses, etc.,—there is no place on this continent or in Europe
where better, more extensive, or more valusble work is done than on the Experimental
Grounds at the Ontario Agricultural College. The ordinary reader or observer does not
realize the magnitude or importance of the work. In my last report, I stated that *in
oats and barley alone, the varieties introduced and distributed by our experiment station
bave, within the past four or five years, paid to the Province a good deal more than the
entire cost of the College for the last ten years ;” and having since gone into the facts
end figures, I do not hesitate to say that my statement was correct. We sent out
cards of inquiry and received many replies, declaring that the Siberian oats and
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Mandschewri bar ¢y, for instance, (introduced and distributed by our Experim
ment), have benefited the farmers to the
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work under this head. sce Mr. Zavitz's report, Part X. of
this volume,

Farm Prorrr

The work in the Farm Department has been carried on with the
succees as for several years past. The methods, especially in the
and the growing of crops, are such as we can commend to our students, and the results
are very satisfactory, The sto k kepc on the farm is about the same as f S0me years
past, while the ave rage annual expenditure for feed purchased —bran, e for the main
tenance ot stock in the thre years, 1896-1898, is just one third of what it was from 1890
to 1892 ir both being considere d in relation to the
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selected, so not to give one method any manifest advantage ver the other he food
for both lots was th same, and the general treatmen In every respect the sams T'he
lot in the box-stalls did considerably better than those which were tied uf and two
other lots fed about the e d of the year gave similar re
A brief account of last year’s work in'the department will be found in Mr., Rennie's
Repore, Part XI. of this volume,

UTHER DEPARTMENTS

In the other de partments, there iy

10thing of Special interest to report Mr, L
Jarvis, minager of the Poultry Department. conducted some ¢ Xperiments in cross-breed
ing and made a few tests with water-glass and other

Mr. R. F
lectures

mixtuies used for preserving

and second year students a course of
experimental work in his apiary at Brantford Accounts
In these de partments will be found in reports by Mr. Jarvis and Mr
Holtermann, Parts XIIL and XIII, of this volufe

Holtermann, Apriculturist, gave the first

a8 usual, and did some
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al Depart

standing in our College examinations ; but the percentage of failures is still very large,
ghborhood

resulting in some cases from idleness, but in most instances from a lack of early training
in the elementary branches of an English education

art X, of

EXAMINERS,

The third year examinations were conducted as usual, by examiners appointed by
the Senate of the Unive rsity ; and those of the first and second years by the professors

and instructors of the Qollege, with the assistance of Wm Tytler, B.A., of Guelph
\luﬁ' andad

' the soil .
. BACHELORS OF THE SCIENCE OF AGRIC! LTURE
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lepart t, are ranked as firs wen in that department [he following list on
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meant by a properly equipped agricultural colle ge. Most peonle think of it as merely a
farm, which should be managed so as to pay all expenses,

The facts are, that a strong and efficie
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The people of the United States, taking a broad, statesmanlike view of this question
are spending quite as much on their agricultural institutions as on their arts olleges and
universities I'ake the following as fair samples

Agricultural College for the State of Wisconsin

Annual expenditure, apart from erection of buildi g8 £60,000
Amount of salaries paid annually R,000
Instruction in English, mathamatics, and sciences being furnished free
by the State University at the same pla

Agricultural and Mechanical Qollege for the State of lowa

Annual expenditure, apart from buildings 100.000
Annual salary bill T : 50.000
Four of the principal buildings cost as follows : Main Building, 80,000

Agricultural College Hall, $45,000 ; Morrill Hall, £38 000 : and

Margaret Hall, £50,000—nearly a’l paid for by direct taxation

Agricultural and Mechanical Qollege for the State of Michigan

Annual expenditure, apart from buildings $108. 812
Annual salary bill. ... ; . - 12,426
This Institution has a large number of very expensive buildings

Dean Henry, of the Wisconsin A'gricultural Oollege, writes that, ‘*“ An Agricultural
College, when properly run, is the most expensive of any kind of school that can be
imagined. There must be plants and animals for illustrative purposes, and these are
expensive to procure and expensive to care for and soon pass away There is also a
large amount of machine ry and other illustrative material. I hope our legislators will
soon see that Agricultural Qolleges are expensive and that this expense must be pro
vided for ; or else take the opposits course and abolish them altogether. We had better
have good Tnstitntions or none at all. The last three biennial legislatures of Minnesota
have given their Agricultural College $150,000 for bnildings ; and Bills are now in the
legislature of that state providing $80,000 more for buildings and equipment for their
Agricultural College,”—all this for an institution which was fairly well equipped eight
or ten years ago.

[ have honestly endeavored to keep down the expenses of the Ontario Agricultural
College in every department, and have been altogether too illiberal in the matter of salar-
ies. Our expenditure is only about half that of American agricultural colleges for simi-
lar work. Yet some stand aloof and say that the Oollege costs too much. To all such, I
would say that a good ccllege cannot be maintained for less, In fact, we should have
an immediate outlay of about $20,000 for buildings and an addition of nearly $3,000 to
our annual maintenance expenditure,

Personally, I very much prefer to work in a strong, well equipped, and well-manned
college, and I am inclined to think that the Province of Ontario cannot afford to have an
inferior institution to represent the great industry of agriculture in its various branches

James Mivs,
0. A. 0, Jan, 2, 1899, President.
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FINANOIAL STATEMENT FOR 1898

I. OoLLEGe ExPENDITURE

a) Colle ge Maintenance

Food
| fow
] and
I I nd fr
H
Laund i Aning
en Vages
1 J D
Advertis I stage, and stationery
M
Maintenar f emical laboratory
hy Al laboratory
i ) ratory
bacteri gica Aboratory
Library and reading-roon books, papers, ar 1 periodicals
Medals
Scl ASSAssment

Unenumerated

() Masnten:

mce and Repairs of Go ernment Bui

ldings
Furniture and furnishings 8584 056
Repairs and alterations 1,314 91
Fuel 364 7
Light 1,074 2
Water 12 50
Sewage disposal 381 26

}"0"‘” o .
Balances on board accounts

College Revenue.
g

$2,106 95

6,048 93
Gas used by students. ....... 47 00
Chemicals 3 86
Supplemental examinations 10 00
Sale of tuberculin...... ... ... " 45 68
Sale of oil to other departments. ........... . ... .t 24 00
Sundries—bones, old iron, ete . . . §wa 14 55
Paid by F. C. Harrison for time of engineer and assistant fitting pipes at
his house A et iiiiieseaetes tesnsesssaeas 21 30
Contingencies—fines, breakage, etc. ........... ‘ D s i e ueE BEees 149 01

1. Pery
2. Fam
219.5860 18
1.534 08
1,200 07
4. 890 01 Sale f
86 90
1,948 63
071 05
104 8¢
204 20
240 B8
207 90
742 69
64 BO
132 00 '
" “
601 74
836,664 24
“
“
“

Services
Sundrie

6,781 72
$43,305 96
1. Perm

2. Mawn

8,471 28

$34,924 68



£19.560 18
1.534 08
1,200 07
1.890 01

86 90
1,948 63
1.0 05

194 8¢
204 20
240 b8
297 90
742 69
64 b0
132 00
601 74

836,664 24

6,731 72

$43,395 96

8,471 28

$34,924 68

)

Ca Revenue of Farm Pr per
Sale f cattle peers, J2.185 1b at $4.65
» 15 steers, 20,800 1bs., at $4.90
1 bu
8 cows, $26 to 859 each
3 grade calves, %3 to 85 each
10 pure bred calves, sold by auction
3 pigs, 1,170 lbs., at $3.00
§ 700 o $4.00
x 1,488 £4.60
11 2,284 $4.76
N - 1.423 54.80
o b ‘ 900 o £5.10
’ 15 ' 2.360 85 75
67 sold by auction
sheep—31 sheep, 85 to 815
wheat—277.40 bushels at 78¢
‘ 218.33 * $1.00, and 66 bags at 26¢., and 28 at 10c
. 12 - $1.26 s
barley 5 ¢ 60
. . 209.36 66¢.; 40 bags at 20c., and 38 at 10¢
“ ’ 24 - 76¢ , and 1 bag at 20c
‘" oats 210 ; b6c.; 39 bags av 20c., and 48 st 10¢
peas 195.156 . 80c.; 42 bags at 20c., and 15 at 10¢. .
potatoes—18 . 30c .
milk —66C 1bs., at 80c, per 100
“ ” 1,104 quarts at 4¢ :
o wool—261 lbs., (unwashed) at 13¢....
’ 202 - " 12¢
*  hide and skins—4 sheepskins . .
" screenings—S15 1bs., at $1.00 per 100,

Services of animals

Permanent

Farm

mprovements

Fencing,

rawnlenance
Salary of Superintendent

Wages of foreman and men
Purchase of live stock for fe

Maintenance of stock
Seed

Binding twine

Repairs and alterations (inc

Furniture and furnishings
Tools and implements

Adve
Fuel and
Contingencies

ight

Sundries .

1

9
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II. Farm

a) Farr

EXPENDITURE,

Proper

new cement =i et

eding, ete

luding blacksmithing)

rtising, printing ostage, and sbationery
' ' ’

Net expenditure of farm proper. .

(b) Experimental Plots and Feeding,

Permanent improvements—Alterations in buildings, &c.

Maintenance
Salary of experimentalist

Foreman ., . o soe

Teamsters sess
Experimental feeder ..
Wages of laborers....

Seeds.

Manure and special fertilizers

Stock for feeding . .

Furnishing and repairs (including blacksmithing)
Printing, postage, and stationery o

Tools and implements
Feed and todder.
Contingencies

£1,200

2,930 2

2.196
] )
14
373
274
250
147

4

122
165
5
44
33
24
3
207
44

00
28
54
16
48
32

106 27

70
80

30
69
55
00
00
09
07
68
30
40
28
18
93
24
70
16
50

bb

81,500
886
BR8
360

1,837

183
506
159

00
68
00
00
11

5 D6

80

2 16

98
83
95
90
04

8,218 10

$8,822 89

6,345 60

$2,476 79

$32 60

$4,671 79

$2,982 11

$7,636 50
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ENT
Sales of sheep—2 sheey
¢ e 7 2,265 1ha b
cattle—10 steers. 13 985 Ibs $4.25
’ 1 steer, 1,300 lbs %4.00
‘ 1 ¢
Pigs—14 pigs, 2,142 lbe. @ 83.85
19 * 3000 24,00 ..
g “ 8098 “ 84.25
2 “ 279 84.50
¢ 4 686 “ 24.90
- j & 185 ‘ $5.00
. 9 1,617 ‘ 85.35
Net expenditure unde r this head
[T,
a I‘,I,'Vr’u la
Salary of buttermaker wnd instructor, nine months
- cheesemaker, nine n nth

ngineer and
cattleman and
rary assistance

rchase i

f milk

I
I
Purchase of cows
I
I

r exper

ed and f

¢ 14
Laboratory X per g
Fuel and bt
Contir n(
Sa f butter, 3. 875 1bs
i
11
heea 270
"3
9 1,349
$.180
874
2 088 ‘
1, 1
mi 610 1hsa
99
H 823
1,61 uarts
kim and buttermilk

rean 1€ arts
‘ 21
Catlle ) WH
’ i grade al
1 }
' ed
Sund

Wages of instruct
Engineer, for 3 m
General helper

Services

'f boy aud board of «
Cleaning, «t(

I assistant

sistance 1n n

rs for 3 mos

In experimental work

ilking
mental work
repalrs
age, and stationer
'1"4“ i et
REVENUE
)
14
¢
7¢
84
[
80¢ per 100
74
on .
72
1
1,800 lbs 10¢ per 100
7.050 N | !
6 gals. buttermilk at 5
1
e
%2500 and 4 @ £30.00
[ <L.560 to 29.00
1 . S11.00 to 8£24.00
ire of Experimental Dairy

Da vy Sch

ngineer

Purchase of milk for use in School

Dairy appliances

Expenses of cheere and butter
y in~pecting factorie

Advertising, printing, postage,

Fuel and light,

judges
8

and ﬁt,n[u.nw)'

(NTA

K

382

DAIRY DePARTMENT

L FARM

817 87
113 25
503 50
562
39 b0

120

12 556

33 60

81 16

! Dair
S487 &
500 00
276 00
465 40
w0 77
947 23
383 72
408 62
1,015 68
65 O4
71 83
373 71
112 5¢
20,156 b5
27756 00
7 36
17 256
16 29
63 91
101 21
334 40
71 01
2 14
77 62
102 55
44 88
63 9
19 12
64 60
1 80
10 57
2 80
2 (
i 20
145 00
17 00
91 b6
10 08

2,189 24

82 967 Vll

1,602
106
79
24
16 00

1,420
148

2 36
18 76
160
1856

7,012 51

Sales

Regist

Salary
Temp
Purchs
Feed
Furnis

Fuel a

1, Per
2. Ma

Salary

Wage
Manur
Trees,
Tools,
Fuel ar

Continy

Sundri¢
Paid b
g

Salary «

Tools, ¢

Fuel an

Paid by



\RM

1,537 b6

86,008 95

$487 650
500 00
276 00
465 40

W 77

947 23
383 72
408 62
1,015 68
63 b4

2,189 24

22,967 31

1,602 48
106 00
79 98
24 00
16 00
1,420 00
448 27
2 36

18 76
160 60
185 08

7,012 51

Sales of butter—11,883 Ibs
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2.369 19

X1X

cheese—16,9274 Ibs. at 6. to 9¢ 1,323 34
skim milk—3,180 Ibs, at 15¢. per 100 476
whey —season’s make 25 00
crea 34 quarts at 20« 70
sundries 5 00
Registration fees 102 00
—— — 3,827 98
Net expenditure of Dairy Scho« £3.184 53
IV.—PouLTRY DEPARTMENT
Salary of manager 700 00O
Temporary assistance 40 70
Purchase of stock 26 00
Feed, et 168 24
Furnishings and repairs 191 90
Fuel and light BR 29
1,184 1
R
Sa f tr = i ) $12.00 each 159 65
airs dr | § to £1.00 M /O
eg for sett 14} set =1.00 to §1.10 62 68
for 18¢ 3 i { . 19 41
———— c— 208 3¢
Net ex nditur f i tr l,,f‘”v 890 77
vV HorTICULTURAL DEPARTMENT.
1. Per Linpr ’ I g 8, et 7
2. Ma ’
Salary of foreman and head rdener 650 00
. Assistant gardener 528 00
Assistant 1n greenhouses 380 00
Wage [ teamster and laborers 1.826 10
Manure . 106 01
Trees, plants, bull and seeds 302 31
Tools, implements, furnishings. ar 1 repair 394 37
Fuel and light 605 05
Contingencies 282 69
— — 5,073
" 171 38
LEVENUE
Sale berrie 9144 boxes 1 36 KR
. potatos 20 bu y
ton es— 2 Wk 1 00
2 45¢ 1 35
Sundries—Old iron, et 1 86
Paid by ¥. C. Harris n, for time of men and team grading i ece of
ground near his h ¢ )4 99
— 70 83
Net expenditure of Horticultural Department 096
No1 I'l produce of the Horticultural Department is used in
the College We are not allowed t tell anything from
the department, except a little now and then to officers
of the Institution
VI.—MEcHANICAL DEPARTMENT.
Salary of foreman . 700 00
- extra carpenter for erection of buildings. ete 700 00
Tools, et 82 49
Fuel and light . 11 10
1,493 69
RevENUE
Paid by F. C. Harrison for time ol carpenter working on his house......... .......... 172 13

Net expinditure of Mechanical Department

1,321 46




net expenditure in all departments

ege and Government Buil lings
Farm proper

2. Experimental plots and fee i
Dairy Departn ent

1. Experimental Dairy

2. Dairy school
Poultry Department
Horticultural De; irtment - Garden

forest tree plantations, et

Mechanical Department
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834,921 68

2476 79

6,008 96

2,967 381
3,184 53

890 77
5,006 56
1,821 46

£56,961 04

csident

PART II.

REPORT OF THE LECTURER IN

ENGLISH LITERATURE AND PHYSICS.

To the President of the Ontario Agricultural College

Sir,—I bave the honor to present herewith my report of the departments of English
and Physics,

Excrisn. The study of English literature has been continued under much the same
conditions as formerly. The students who attend this College do not by any means lack
in appreciation of literature. I do not find any difficulty in arousing interest in class-
work in English Literature, or in inducing a close study of the authors prescribed. The
works of the best Eng ish authors are well appreciated, and, in class and out, sometimes
justly criticized. So far, matters are encouraging t) the teacher. But the great weakness
of many of the stadents is in composition. The csuse is, undoubte dly, lack of practice
and of proper instruction. In spelling, punctuation, voc abulary, and rules of grammar,
many are very d:ficient. Within the short time at our disposal during the course here,
it is impossible to give them the requisite knowledge and skill in the use of lax guage ; 8o
some of them receive their diplomas with very meagre attainments in that most essential
branch, English composition. ]t would perhaps seem an injustice to a good stdent, who
has acquired considerable knowledge in the practical and scientific studies, to withhold
from him a diploma from an Agricultural Oollege on account of deficiency in English ;
but there is no doubt t'at many pass out from this College, accredited associates and
graduates, who have no confidence in their own ability to write a passable srticle for an
Agricultural journal. This is not as it should be, and I am doing my best to reduce this
undesirable condition of things to a minimum. For the Preparatory and First Years, your
assistant in the Residence is responsible in the matter of composition. I sometimes
assign subjects for these c'asses, and require papers to be handed in or to be read in class s
but it is with the second and third years that I have mainly to do. With the Sccond
Year I follow the plan of weekly essays, on subjects assigned by myself, or occasionally
left to th mselves to choose. These essays are read carefully and marked closely during
the week ; then they are handed back and the errors discussed in a part of the lecture
period. With the present second year I am able already to report a very noticeable
advance in the general style and appearance of the weekly essays. For the present I have
assigned a subject to cover three weeks ; they are to write on either “The Fat Stock
Show,” or * The Experimental Union,” both of which are soon to take place. The Third
Year have considerable practice in Seminary work, writing of eseays on subjects connected
with their special departments. Besides this, in the English department they are

1a.0 (1]
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assigned subjects for a small number of essays, with a month in which to prepare. The
first essay for this year was on one of the following subjects : England in Egypt, the
Chinese Question, and Ouba. These eseays have been handed in, and a new subject
assigned, namely, Elizabethan Literature, This amount of work is all that time, either
of students or of teacher, will allow.

The additions to the Library in the de
Judiciously selected. A very creditable
Shakespeare and Tennyson are especiall
great value in teaching, and are exiensi

partment of English Literature have been
collection of commentaries is now on hand.
y well represented. These commentaries are of
vely referred to by all the classes of students.

Puysics. The department of instruction in Physics continues to advance. We have
now, I think, a good course in Mechanics, |

»oth in lectures and laboratory work. This is
taken during the Fall Term, and includes a practical study of different systems of pulleys,
the lever in. various forms, the tread-power, a study of friction, and other questions in
Statics and Mechanics. In outside work, me asuring areas with the chain, and deter-
mining levels for draining and grading. A broad course in Soil Physics is given in the
Winter Term, with laboratory work.

To the Third Year work a short course of le

has been added. This includes readings of the humidity, temperature, and barometric
pressure at different periods of the day ; changes in temperature that different soils

undergo during the day when exposed to the sun’s rays ; a comparison of the ranges of
temperature of air, water, and soils wet and dry, dark and light ; and observations of
weather, with a systematic method of taking notes upon the phenomena observed.

ctures and observations in Meteorology

MetrorROLOGY. Early in the summer 1 began making systematic observations in Mete-
orology. These observations have been carri¢d on since about June the first. This Autumn
I arranged with the Observatory at Toronto to keep the meteorologica! records at this sta-
tion, and the Observatory sent some instruments to assist in these records, We have now
a raingauge, maximum and minimum thermometers, wet and dry-bulb thermometers, and a
hair hygrometer. The barmometer belonging to the department has recently been
repaired and adjusted, and is now in first-class condition. At present, observations are
taken three times a day, and recorded in a book kept for that purpose, monthly records
being sent to the Observatory. Part of this work has been done by the specialists in
the Third Year ; and I intend them to continue the same until they have become suffio-
iently expert and accurate in taking observations. In addition to reading the instru-
ments, observations of the weather are taken, such as the amount of blue or of cloud in

the sky, mist, haze, time of rain or snow, and other weather phenomena, This course is

useful, not only in establishing habits of observing those indications and changes in the
weather, but also in making them familiar with the correct terms and methods of
expressing the phenomena observed.

Below will be found the Humidity and Dew-point records for the five monthes, June

to October, inclusive. It would perhaps not be amiss to explain these terms brie fly.
When the air is saturated with moisture i

k humidity regis-
ters 100. The figures of the humidity column give the amouat of vapor present in the
at saturation,
air contains only 50 per cent of its greatest possible vapor content. The dew-point is
the temperature at which dew would deposit if the tempe

rature were to fall to that point 3
that is, if the temperature at any time were 60, and the dew-point 46, then if the tem.
perature should fall to 46, as it likely would before midnight, the air would be saturated
with vapor, and some of the vapor would condense and be deposited as dew. The deter-
mination of due point may safely be used to forcast frosts, since the temperature seldom
falls below the dew-point. When the dew-point is re

ached on uny night, the conden-
sation of vapor results in the liberation of lar

ge quantities of heat, thus keeping the
temperature up so long as dew continues to fall. But if the dew-point at six o'olock,

say, were 32, there is danger of frost, since the freezing point is reached before heat can be
liberated by the condensation of water-vapor. There are various ways of determining
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the dew-point. A simple method is as follows : A bright t@nor silver cup, a tbormO»
meter, and some ice and water, are required. After vearly filling the cup with water,
ice should be added slowly, until the outside of the cup becomes clouded. The water in
side the cup is then at the temperature of dsw-point.

Dew-point Humidity L
|
Y9am. (| 2p.m. | 6 p.m | 9am. 2pm bpm,
— — - e | com— | - | S | ——— | —— — o | Sl ———
Av 47.5 47 5 49 | 75 8 . 4.7
J 2 39.5 9.5 66.7 | {9
Tune < |Max . 69.5 69.5 7 ‘
o \IMin......| 372 | 382 | 39 9. | [ 40 8.36 inches.
(|Av b5. 61 r7 64 | 49.7 b2
< |Max L5 71 7l | 86 | 89, | 91 )
July | | in 38.5 412 | 85° .| 2. | 32 | 1.33 inches
Ay €0.1 56.6 55. | 85.8 7.3 56.6 |
A ugust [ 4\lm.o . 68.6 69 67. | 100 84 100 |
- | Min b4 47 43 T §2 36. | 1.99 inches
[ y 5 3 B 7.7 |
Av 69 64.6 60 83.5 63.6 (a
devtembe .’ Max 73 73 73, 100 100 100, |
COPLener- -+ [Min 36. 89 8% | 59 88. | ‘s 2.61 inches.
| - axa I
f \v 48 1 48.7 458 | 2.8 96 l.b 3 |
3 < |Max, 70 72 71, 160 | 100, | 00
e | |Min 2.5 | 21 216 | 70. | 4 | ‘41 | 4.18 inches.

In the above table, the average of the dew point and humidity readings is given
for each month, at three periods of the day, 9 a.m., 2 pw., and 5 pm. The maximum
and minimum dew-point and humidity for each mont!), at each of the hours, are algo
given. On studying these figures, the following facts will be observed :

1. The dew-point, on the average, varies but little thr'ougbm_xt the qay, bqt is
generally slightly higher at 2 pm. 1f the actual amount of moisture in the air remained
the same, the dew-point would also be stationary. Any changrs, therefore, will be ex-
plained in the next note, on humidity.

)

2 Generally, the humidity is lower at two P- m., that is, when the temperature
for the day is highest. There are three causes effecting humidity, namely, evapora-
tion of moisture from the surface of the ground, which takes place during the heat of
the day, and of course increases the humidity ; se condly,. h.vating ?he air, by increasing the
capacity of air for moisture, lowers the relative humidity ; tlnrdly: some of the vapor
present in the air, being lighter than the air itself, rises into the higher regions of the
atmosphere, aud thus lowers the bumidity. Hence, there are two causes operating to
lower the humidity of the air, and one to raise it ; and 88 these forces are seldom, if
ever, perfectly balanced, it will be seen that the humidity 18 constantly cbang!ng. Also,
according as the evaporation of moisture from the ground is more or less rapid than the
rising of the vapor into the higher regions, will the dew point rise or fall,

8. The average humidity for the month varies directly with the amount of rainfall,

and inversely with the temperature. September end October being colder months, the
air is more moist.

DETERMINATION OF So1L MOISTURE.

Last year we began some experiments in the determination of soil moisture. _ This
year, with better equipment, our work has been much more extended. To begin with, it
Was necessary to procure tome convenient instrument for taking samples of soil from the
field. A spade will do the work, but it has its disadvantages. After some inquiry
among investigators along the same line, we adapted an instrament used at some of the
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American Experiment Stations by the addition of a little invention of our own. The

sampler we have used this season consists of a seamless brass tube one foot in length, and
three quarters of an inch in diame ter, with a female thread cut at one end. To fit this,
an iron shank about three feet long, with a similar thread outside was made. Through
the top of the shank a wooden handle two feet long passed to serve as a lover in turning
the instrument and boring into the soil. Into the other extremity of the brass tube were
fixed two closely fitting knives, about half an inch long, made of the hardest steel, and
slightly curved so as to cut out a tube of soil somewhat smaller than the brass tube
through which the soil passes. The instrument is forced into the earth by a combination
of boring and downward pressure,

With this borer we can take
boring to the depth of one foot, the borer is withdrawn, the b
soil is unscrewed from the shank and #lipped into a tin o
immediately closed with a cork to prevent evaporation.
fitted to the shank, the instrument is shoved dow
foot of the soil below the former is sampled.

sample three depths of soil, extending to one foot, from one to two feet, and from two to
three feet in depth, respectively. After all the samples for the day have been taken,
they are carried to the laboratory, the soil removed from the tubes, weighed, dricd,
weighed again ; and by taking the difference of the two weighings the amouant of water
contained by the soil is determined. The percentage is reckoned by comparing this
difference with the we ight of the soil as it came from the field

Samples were taken at intervals varying with the
remained uniformly fine, once
was taken a3 soon as possible
determine the rates of pe

samples to the depth of three frs. or more, After

rass tube with the moist
ase, which is labelled and
Then & second brass tube is
a the hole previously made and another
It bas been our practice this season to

weather. When the weather
in three days was found to be often enough. A sample

aftcr a rain, and ogain in twenty-four hours, 8o as to
rcolation, transpiration and evaporation,

Tuae Errecr or Surrick CurrivaTION ON THE MOISTURE OF THE SoIr,

The experiments under this head were con
side by side, under conditions ex actly simil
surfaces, The surface of one was ke

lucted on plots one rod square, situated
ar, with the exception of the difference in the
'pt loose and fine,* while the other was not interfered
with. Neither of them bore any crop, 8o that any diff'rence must be due to the treat-
ment of the surfaces, The experiment was carried on for three monthe, May, June and
July. In May seventeen samples were taken, in Jane thirteen, and in July nine, In
July the continued dry weather made it unnecessary to sample so often.

Below is a table giving the average

per cent. of moisture for each of the three
months,

June, ' July,

Average temparatare 61.3 GO0, |
Total rainfall 3.36 inches |

2.02 inches | 1.33 inches

| | |
[ 185 ft. | 2ad ft. | 3cd ft. | 1st ft. | 2ad f¢.

20 Srd ft. | 1st ft. | 2ad ft. J Ard ft.
Per cent. of moisture in| [ |

|
the sil : | — —; ~~~—[— ' — ] —i————
| | |
Plot ““A ™ (loose) ...| 18 6 19.9 17.7 | 18.3 ’ 20.1 17.4 16.7 | 188 17 4
Plot “B" (compact).] 17.8 17.6 18.1 179 | 18.4 18.0 16.1 ’ 16.9 ' 17.7
- I — — —_———
*Note.—As the p'ot was only one rod §qnare, it was cultivated with a hoe and rake

about two inches with the hoe and then pulveriz-d an
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By comparing plot A with plot B, the following differences may be noticed :
Th:cughout the whole three months, the upper two feet below the mulched surface con-
tained more water than that below the compact surface. For May, plot A contains in
the upper two feet eighty seven gallons of water per square rod mcre than plot B ; that
is, an equivalent for a rainfall of six tenths of an inch, or three-tenths of the total rain-
fall for the month. For Juné a difference is observed, in favor again of plot A, of fifty-
eeven gallons per equare rod, or an equivalent for four-tenths of an inch of rainfall, or
about one-eighth of the total rainfall for the month. For July, there is a difference of
sixty-eight gallons per square rod, which is three-eighths of the total rainfall, or about
half an inch. These results are presented in brief form in table below.

| |
May I June i July
|

|
2.02inches | 8 36 inches 1.33 inches

Per cent. of total rainfall
of total rainfall saved by surface cultivation s or 30 4 or 12} | # or 3747

Per cent,

Hence we observe : The drier the weather, the greater is the beneficial effect of
surface cultivation. This conclusion should not be overlooked. It declares that, in &
comparalively wet montb, such as June of this year, surface cultivation bas less ¢ floct on
the saving of moisture, The farmer need not be alarmed about this, since at such a
time there is enough and to spare of moisture in the soil. The most important problem
in cultivation is how to keep enough moisture during a dry season. The above results
show plainly that in a dry season, rurfac) cultivation can easily make all the difference
between failure and a good crop. The right time to practice mulching, then, is particul-
arly during a dry season, and, to ropeat, the drier the weather the greater is the relative
effect of this kind of labor,

A second point of importance in these results may be seen by comparing the figures
in the first table. It will be observed that, while the two su:face layers of the soil have more
water when mulched, the third foot, without exception, has less. This shows that the
excess of moisture in the upper two feet is due not only to the prevention of evaporation
from the surface, but partly to another cause, namely, that the mulching of the surface,
by keeping the soil under the mulch mors moist, preserves its capillary power. It is
well known that a dry and hard soil loses its capillary power, and it appears from these
figures that the unmulched soil is less able to bring the water from below.

To sum up our results, the thirty-nine observations, extending over a period of
three months, declare the following :

1. Surface cultivation conserves moisture; and the drier the weather, the greater ia
the relative effect.

2. Burface cultivation keeps the ground in better condition for lifting the water
from below to the roots of plants.

Some INvesTIGATIONS IN DAIRY PHYSICS.

Last year during the session of the Dairy School, my attention was called to some
peculiarities in the theory of the separation of the creaw from the serum by the deep-
sotting system, In order to arrive at some facts upon which to found correct explana-
tions, I began some physical investigations with butter, cream, whole milk, and skim
wilk, with & view to determining two things, namely, the expansibility of the different
constituents, and their relative rates of cooling and heating,
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TasLe 1.—Showing the Rate of Expansion.

Temperature ;: C. 10°—20¢ | 20°— 40° 10°— 40°
¥ B0%— 689 { 68°—104° 50°—104*
. !
|
— — ————— . —_ e —: S— | I —
Water . soees 000152 " 000297 ‘ suesERe
Skim-milk .... ... : 000175 000286 | 000231
Whole wilk ... . 59000 ; i 000260 | 000367 | 000313
Oream 000582 | 000628 | 000605
|

|

The expansion co-efficients of the different products are given in Table 1. laking
the first reading of skim wilk, .000175 means that one cubic centimetre of milk at 10°0.,
if heated to 20°, would occupy 1.00175¢.c., that is, 1 + ( 000175 x 10).
results are stated in this table, First, it is evident that the greater the
fat or other solids in the milk, the more uniform is the expansion. Cream has nearly
the same rate of expansion at all temperatures. Pure water increases its rate of expan-
sion quite rapidly with increase of ten perature. A second and more important point
in the results is in their relation to the separation of cream by the deep setting system,
The rate of expansion or of contraction between the limits 68° to 50°F. is, for serum,
000175 ; for cream, 000582, The cream, therefore contracts about three and a half times
o8 fast as the serum within the limits of temperature usual for the deep-setting method.
Hence, while the serum is always heavier than the cream, the latter very rapidly
approaches the specific gravity of the former as they cool. They are therefore becoming
more and more nearly equal in weight ; so that whatever is the cause of the more rapid
separation by the cooling system, it cannot be due to an increase in the differen: of
specific gravity, since the opposite is the case. Iam well aware that there is nothing new
in this statement, since the ususl explanations of the process of separation by cooling
recognize the facts contained in the foregoing table, It may, however, be an ad vantage to
those who are teaching the subject to have definite figures to use ; and I have not seen
in the standard works on dairying any exact information on this point,

Some curious
amount of butter

Tanum 2.—Showing the Rate of Cooling

i‘
Excess of temperature. 54°0, 44°C, 4°C. | 2°0. 14°C
l
—_—
Batter . . .. SaRuniva 3.67 | 2.92 2.14 1.41 87
Bkim-milk X 5 269 | 1.98 1.47 905 443
Cream ..., ..... s s 250 | 1.994 1.47 | 95 446
Whole milk ........ . dens 4 : | 2384 | 1.8 1.32 | 890 |
| \
TaBLr 3 —Showing Specific Heat,
Butter ............... $0000000000000000000 5800000 ooi o T : 531
Oream ....................000" i CENOS RN e ‘ oTa oe .841
Whole milk .............. " S84 une vossssoense us .932
Bkim-milk © 0800000000000t t0000000000000000000s ..

......... ¢ e0e0sanrscane .956
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Table 2 and 3 deal with the specific heat of the same products, with the addition
of pure butter fat. This specific heat was determined by two methods ; first, by cooling.
A test tube full of milk, cream, or butter, as the case might be, was heated to a high
temparature, and then suspended in the air to cool, with a thermometer in it. The rate
of cooling was observed, the time required to fall 10 degrees in temperature being chosen
a8 the standard. In table 2, the upper horizontal line of figures denotes the differences
between the temperature of the cooling body and that of the surrounding air, at the
different stages of the experiment. The second horizontal line denotes the rate, that is,
the number of degrees per minute, at which butter cools. At a difference of 54° O,
between the butter and the surrounding air, butter cools at the rate of 3.67 degrees per
minute

Table 3 contains similar results, obtained by a different method, namely the method
of wixtures. This consists simply in heating the substance under experiment, and then
mixing with water. The weights and temperatures of all being observed, the specific
heat of the substance can be calculated, water being taken as the standard. The two
tables then should indicate the same results. A rapid rate of cooling is identical with
& low specific heat, and vice versa. Both tables agree in stating that butter fat cools
much more rapidly than serum, when they are separate from one another. This contra
dicts many of the text-books on the subject. But it is altogether likely that the theories
put forth in text-books on Dairying are not always based on exact physical experiments,
but are deduced from the obvious phenomena that present themselves frequently in dairy
operations.

Bat while both methods agree so far as butter and serum are concerned, when con-
sidered separately, they do not agree in the case of the whole milk and cream. According
to table 3, the specific heat is greater, the lees is the amount of butter fat contained ; but
in table 2 whole milk and cream do not fall into their respective places. There is an
anomaly here. What the explanation is, I cannot say. 1 simply present the facts.
There is apparently something in the eurroundings of the fat before it is separated from
the serum which interferes with its heating and cooling, and prevents it from following
the regular law of cooling which controls it when separated into the pure butter fat. To
acoount for this anomaly, the theory of “ envelopes” may have to be revived.

NeEps or THE DEPARTMENT,

Agricultural Physics has given evidence that it affords a fruitful ground for experi-
mental research, without requiring previously an extensive scientific training. The
difficulty of the Third Year thesis work hitherto has been, that it is impossible to give to
the students of the Second Year the necessary knowledge required for original research.
Fortunately 1 do not .ieet with that difficulty in the department of Physics. So far, I
have been able to give in the Second Year a preliminary training quite sufficient for
carrying on the thesis work of the Third Year. This year out of six students following
the Agriculture specialty, three are doing their thesis work entirely in my department
fmd under my direction, and a fourth has chosen a subject that requires to be done partly
in this department. At present, our quarters are far too narrow to allow this work to be
done to the best advantage, The department of Physics stands greatly in need of larger
accommodation. There is required: 1. A laboratory for instruction and practical work
in Mechanics and general Physics for the Second and Third Years. 2. A room for the
analysis and examination of soils, and for Station work. 3. A room for experiments in
8Soil Moisture, Temperature, and Humidity, in relation to plant growth. 4. A larger
class-room. The present room accommodates only forty students, while there are nearly
sixty in the present First Year.

Up to the present, I have had recourse to assistance from students with occasional
holp from other sourcea. For the past sesson, Mr. Roland Oraig proved to be a pains-
taking and capable assistant. I hope that, for the coming year, you will be able to
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establish a Fellowship in Physics. A Fellow, if appointed, would be engaged as follows :
During vacation, assisting in station work and co-operative experiments ; during the
College session, assisting in laboratory instruction, carrying on such original work as is
required of the department, and correcting essays and papers. It is well-known that too
much of the last cannot be done.

Allow me to express my gratitude to you fo
in providing for the department under my charge. 1| hope that you will be enabled to
make further provision as outlined above. So much has the scope of the de

widened during the last two years, that the increased accommodation and the
are both essential to good work for the future

T your encouragement and co-operation

partment
Assistance

Respectfully submitted,

J. B. REYNOLDS,
Guerrn, Dec. 31st, 1898, Lecturer in English and Physics.
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PART III.

REPORT OF THE

PROFESSOR OF BIOLOGY AND GEOLOGY.

To the President of the Ontario Agricultural Collegs :

Sir,—Herewith is eubmitted for your consideration my first report as head of the
department of Biology and Geology.

This report, in view of the circumstances of my appointment, must necessarily deal
more with plans for the future than with work actually accomplished, The Assistant
Jiologist, M. W. Doherty, began his daties here simultaneously with my own, on Sep
tember 1st ; and since that time our attention bas been chiefly given to preparation for
the work of instruction. Flowering plants, insects, and fungi had to be procured for
demonstration work in class, so that either Mr. Doherty or myself was almost constantly
occopied during Se¢plember in the work of collection.

Part of my time during Septembter and October was devoted to correspondence relat-
ing to insects and plants, and although the number of correspordents is not so large as it
was before the death of the late Prof. Panton, yet about a hundred letters were sent out
during the year, many of which required considerable time for their preparation, owing
to the large amount of information asked for. It is quite conceivable that the corre-
spondence will resume its normal volume during the coming year, and require my atten-
tion at a time when my teaching duties will be sadly interfered with, I refer to the
opening of spring, which is a very busy season for class work.

InsTrucrion. With reference to the instruction given the different years, in a general
way the plan of previous years had been followed :—
‘ First Year.—Dotany,

Fall Term.........c00veunns < Second Year.—Dotany and Entomology.

Third Year.—Botany and Geology.

First Year.— Zhology and Geology.
Winter Term .............. < Second Year.—DBiology.

Third Year.—Botany and Geology (part of time),

The aim of the instruction given is to impart a good prastical knowledge of the Ele-
mentary science subjects ; hence laboratory work has been strongly emphasiz:d, and is
introduced at every stage of the work. Purely formal lectures have been almost done
away with in the first two years, and but seldom given in the advanced work of the third
year, then only in summarizing the knowledge which has been already obtained by the
student in his practical work. Students trained to observe carefully and draw proper
conclusions are in a good position to carry on life’s work in any sphere in which they
may be placed. The process of obsarvation includes the threefold processes of compari-
son, relation, and judgment, and these are virtually the requisites of the successful farmer,
merchant, or statesman.

Beeides the training of the obeervational powers of the students by this close con-
tact with natural objects, whether they be fl ywering plant, fungue, insect, or rock struc-
ture, much attention is paid to their economioc aepacts.

(9]
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At the conclusion of the two-year course the students will be in o position to identify
eorrectly the common weeds, and to put into operation the best methods for their eradi-
cation ; to determine the weed seeds which are commonly found in samples of clover,
timothy, and other grains ; to recognize the noxious insects which infest the farm, orch.
ard, and garden, and to apply the proper remedies for their destruction.

The two objects always kept in mind in all Natural Science work at this Oollege are -
(1) the training of the power of observation, and (2) by means of this trained observa-

tional power so to control the amount of damage on a farm that the money value of the
erops will be largely increased,

Praxr PavsioLoay anp Parnoroagy. The study of
quite prominent, The principles governing the behaviour of plants under the influences
of external stimuli, and their relation to soil, moisture, heat, light, and other conditions
which are geverally known as environment, are explained clearly to the second year
students, while the subject is given a wide range in the third year, when the student
determines these principles and relations for himself in the latoratory and greenhouse,

Very satisfactory progress has been made in this direction, and it is to be boped that
every facility will be offered for the thorough study of problems re lating to plant life, for
a study of the normal life processes is the foundation for proper work on the treatment
of plant diseases. I would suggest that an effort be made to introduce laboratory work
in plant physiology in the Second Year. For this purpose an appropriation of $50 a year
for two or three years for apparatus would be sufficient.

In the Third Year, plant pathology is studied after the course in physiology. Here
the worker must not only study the effects of di:ease, but the causes which lead to the
diseased condition. These causes are most frequently of a fungous nature, but sometimes
purely phbysiological. These subjects are all so important that to give them due atten.
tion the time of a separate instractor would be required.

ExroMoroay. This year a course in e'ementar
Year, and a more advanced course to th i
oourses, consisting almost entirely of lab

by means of the electric lantern. The material at our disposal for this work is far too
meagre for satisfactory work, but an effort will be made during the coming year to
enlarge greatly the collection of eggs, larve, adults, and specimens of work done by the

plant physiology has been made

insects,

For another year it will be impossible to increase
want of time, but as soon as the Fourth Year is added
with advantage, be taken by the specialists in this line,
is recognized now by nearly everybody ; and in order to

greatest value, an insectary course should be organized, whon the life-histories of the
various pests can be worked out and remedies applied for their control,

LABORATORY AccoMmoDATION. The laboratory is neither convenient
enough. The classroom is not sumited for demonstration work, as there is not
sufficient light to enable the students to 86 minute parts distinetly. No doubt
the proposed change will lighten the room and improve the conditions materially,
yet the fact remains that more laboratory accommodation is urgently mneeded
in the interests of biology. The annex is a very pleasant room, and is quite
suitable for small divisions, and for histological and pathological work of the Third
Year. The remainder of the present laboratory is very inconvenient as well as too small.
An instructor ought to be able to see all his students at & glance, but in this case it is
quite impossible to doso. A suggestion has been offered that the southern portion of the
flat be extended even with the present annex—that the present south wall be torn down
80 &8 to form a large, commodious room directly sou
present annex. Some such plan as this I urgently

The recent additions to the equipment of the o
The herbarium is very complete with 135
which had been packed away in odd corne
made accessible to the student who may

the courses in Entomology for
several additional courses can,
The importance of Entomology
make the study of it of the

nor large

ffice and annex are much appreciated.
sliding shelves ; already the many specimens
rs are being placed in their proper shelves and
wish to consult and study plants. The new
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book-case is large enough to hold all the refcrence books belonging to the department.
An insect cupboard for the reception of insect cases is now in ¢crurse of preparation, and
an effort will be made to se~ure a good systematic and ecconomic collection of insects for
both elementary ard advanced work in Entomology.

Hisrorogy. The department will be in a position next September to give instruction in
the histology of both vegetable and animal tissues. It was not prepared to do the work this
ear, as you desired, for want of material, paraffine ovens, and other appliances, and Mr
ihrriuun kindly consented to continue the work of instruction for another year. In a
department where histological methods are used in nearly all investigations it becomes a
matter of importance that the investigators should be as familiar as possible with the best
methods of histological research, and this can best be a quired by giving practical instruc
tion to classes. Ihe department will, therefore, make full arrangements during the
coming summer to put up material in paraffin and collodion for class-work

Tracuers’ BuLLeTins. Many eminent agriculturists have the conviction that the
best way to awaken a real interest in farm life is to instruct the children by means
of natural objects. An attempt has been made by Cornell University to introduce
nature study into the rural schools of New York State, and the result has been very
gratifying to the teachers, pupils, and parents

“So far as the present outlook is coucerned, it is, perhaps, not too much to say
that many believe that the movement directed toward the young people of the rural
communities, is the most important one which has developsd in agriculture since the
consummation of the Experimental Station idea.” (Year Book, U. 8. Dept. Ag., 1897,
p. 284)

The present drawback to the adoption of such a plan in Ontario lies in the fact
that the majority of teachers in rural schools are not sufficiently equipped for the
work of instruction. To overcome this diffi ulty, leaflets might be prepar.d by this
department, and issued to teachers to show how nature study may be presented to
the pupils. These leaflots need not affect Agriculture directly, but topics might be
dealt with which would vitally affect Agriculture indirectly. In a few years the
teachers thomselves would become, I venture to think, the most potent advocates of
nature study, because their labors would be more pleasant, What pupils would not
become interested in the observation of insects and plants under the direction of an
enthusiastic teacher !

A Frw or Tae Mosr Noxiovs INseors, Weeps, axp Fuxar.

Pwrnip Louse. Many enquiries have reached this department with regard to the
Turnip Louse or Aphis (dphis brassicae). This small insect was extremely troublesome
this las: fall on turnips and rape, and many complaints were made. The aphids are
generally found in clusters on the lower surfaces of the leaves, but sometimes the upper
surfaces are also attacked. On close observation many will be seen to be winged, espe-

cially in the autumn,

A powdery secretion covers the whole cluster
~) of lice, as if dust had been sprinkled upon them.
- The lice are not easily disturbed, but move
about very lazily when touched. They have no
biting mouth parts, but are pi wvided with sucking
beaks which hey insert into the green tissues of
the leaf and suck up the nourishment.

Treatment for these lice over large fields is
very difficult, from the fact that the pests are
usually hidden on the under surface of the leaves.
Kerosene emulsion has proved successful in small
fields of cabbage and turnips. Much success has
attended the method of late rowing and high man-
uring, 8o that growth is healthy and rapid. Aphids will usually have very littic effect
upon such healthy, vigorous plants.

Fig. 1.

Turnip Lice—Females wingless
and male wioged.
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Tent Caterpillars.

The two Tent Oaterpillars (Clisiocampa Americana and C. I
disstria) must be ranke

d among our most destructive insect pests. These are readily soale |
recognized by their peculiar

egg clusters, and their tents,

constructed in the forks of

branches of the apple, cherry,

and some forest trees. The

eges are laid in early summer,

in ring like closters on twigs,

and remain in that position for

the rest of the summer and

winter, The larve, or cater-

pillars, appear early in spring,

and attack the young buds and

newly opened leaves. About

June the larvie leave the trees

and build cocoons in sheltered

places where they remain about
three wecks

The best way to combat <z
these Tent Caterpillars is to
destroy their tents when the
larve are inside in early morn-
ing, end to crush the egg clus-
ters during the winter, Of Fig. 4
course Paris Green spray will
kill the larv .

w ingw
female
infeste
the au

Fia. 2. Teut Caterpillar, ¢h 'Wing rings of eggs at (a) ; caterpillars at (4);

and cocoon at (d). (¢) Forest
Tent Caterpillar.

Larch Saw Fly. The Larch Saw ¥
vastations in oar tamarac forests
infested regions, but

ly (Nematus Evrchsonii) still con'inues its de- B
Unfortunately very little aid can bs extended to the Bindw
in small areas the use of Paris Green spray has been beneficial, spread
a foot
lmhi',
flowers
being

are }l‘ 1
small ;
and re
cultiva
chief
persal

‘)rl'.il\'il
ing the
method
pest, |
shallow
some,

Y

recomn

. ) acid, o
Fig. 8. arch Saw-Fly—(a) Caterpillar; () Adalt Saw-Fly.

Jarring young shade trees h

mainia

#s had good results, as the larve cannot climb trees, Prob- to smot

ably parasites are our best friends, and we must look to them to keep the Saw Fly in Ri
check in our great swar 'P8.  Another favorable feature is the great vitality of the tama- k .
rac, wki ' often quickly revives after complete defoliation. i

This we
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Lecanium

In some districts the locust hedges have been severely attacked by a

soale insect, » species of Lecanium, which is an oval, brown insect about one-fifth of an
inch long, and one-eighth of an inch broad.

Lecanium on Locust-hedge showing old,
mature ecales of Females,

Fig. 4

ecale,
on the branches during fall and winter, and
are quite conspicuous objects. When broken
into nothing but dust-like remains of egg-
shells can be seen.
the eggs about July and make their way to
the leaver, where their small size and color
render them very inconspicuous.
secrete honey-dew which forms a suitable
medium for the growth of a sooty-black
In late summer or early autumn
the immature forms migrate to the branches
before the leaves fall, where the y hibernate,
In spring their growth is very rapid, so that
they are mature in May, when the females
are as large as the old scales, but are soft
and yellowish,
the hcdy of the female, aud there is but
one brcod each year

fungus.

The ecale is the body of the insect itself, in
this respect differivg from the San Jo:é,
the Oyster Shell, or the Scurfy Baik Lice,
which protect their bodies with an armor or

The old, dead, brown scales remain

The young escape from

They

The eggs are laid under

The adult males are

winged, and appear in June, their scales beirg much smaller and flatter than those of the

female.

Prof. Slingerland, State Entomologist of New York Stat "y

recommends that

infested trees or shrubs be sprayed with Kerosene Emulsion once after the leaves fall in
the autumn, and at least twice in the spring before the buds open

Bindweed. Another bad weed is the
Bind weed (Convolvulus Arvensis) which is
spreading rapidly wherever it has obtained
a foothold. It resembles a morning glory in
habit, and may either run or climb The
flowers are not numerous, but are quite large,
being over an inch in diameter. The roots
are perennial, composed of long, white threads,
small portions of which are capable of budding
and reproducing the plant, so that careless
cultivation only tends to spread the pest. The
chief methods of propagation are the dis
persal of seeds in hay and other crops, the
breaking off of roots by the plow and carry-
ing these to ditferent parts of the field. Many
methods have been tried to eradicate this
pest, but with little Coutinuous
shallow surface cultivation, it is contended by
some, will eventually stamp it out. Some
recommend the applicalion of dilute sulphuric
acid, or coal oil, or carbolic acid, while others
mainiain that thick seeding crope, which tend
to smother it, will keep it in check.

sucess,

Rib-G'rass.

Fig. b.

Bindweed—Showing leaves and
flowers,

One of the worst weeds of the past season was Rib Grass, romelimes
known as Ripple Grass, or Black Plantain, or English Plantain (Plantago Lanceolata)
This weed has evidently been introduced into Canada from Europe in grass or clover seed.
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It has a perennial root and conse quently is hard to deal with,
heavily, and as soon as dry weather sets in, the
is & stemless weed,
mown frequently

Rib-Grass forges ahead of the grasses,
very conspicuous during July and August in dry lawns which are

Fig. 6

Rib-Grass—(a) Showing lanceolate leaves and spikes of fic

wers ; (b) A single flower
from ¢ pike

The time of flowering ranges from June to October; the flowe
whitisb, arranged in a spike which rises to a height of ten or
methnds for controlling this weed are constant spudding
clover and grass seeds.

rs are small and
twelve inches. The only
in lawns, and the use of clean

Fungs. Mr. Doherty has, at m
Scab and the Peach Leaf Curl, bot
season :

¥y request, prepared the following notes on the Apple
h of which were ve y destructive during the past

ArprLE ScaB (Fusicladium dendriticum)—KcKL

This fungus attacks the fruit and leaves of the apple, and is the cause of the black
or blackish scabby appearance so familiar to orchardists. It first makes its appearance
upon the apple as small olive-green patches, which later become black and spread until a
number run into one another to form a large disfigurement. The side of the apple most
seriously affected fails to develop fully as a result of the fungus appropriating its nourish-
ment. In this manner a large percentage of the apples are rendered unsaleable, or at
least of little market value. The annual loss sustained by the farmers and fruit growers
of the Province is difficult to compute, but it is safe to say that 0 per cent. of the apple

Grass lawns are suffering
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and pear crops are destroyed by this fungus and a closely related species Fusscladsum
pyrwnum, or Pear Scab, Some varieties appear to be more susceptible to injary from the
tca ' than others. The Fameuse, or Snow Apple, for instance, is as a rale seriously in-
jur+d, while the Rhode Island Greening is comparatively free from attacks of this fungus
of pears, the Flemish Beauty appears to be the most susceptible,

The same parasite that causes the scab on the fruit also affects the leaves and new
growth of the tree. Diseased leaves are unable to perform their norwal functions,
assimilation is restricted, and the vitality of the whole tree is impaired, thus not only
diminishing the present crop but injuring the prospect for future ones as well.

The life history of the fungus has not been well determined, but it is now believed
that infection takes place much earlier in the season than was formerly supposed ; it is
probable that the disease obtains a foothold before the petals fall from the tree.

speRT

Fig. 7. A.--Section of apple, showing spores § and stalks St on surface of apple. B.—Germinating spores
D.—Leaf affected with spple scab.

Under the microscope, sections of the fruit or leaves show that the dark velvety
growth on the surface is the fruiting part of the fungus, the vegetative portion of which
is more deeply seated. The spores are variable in size and form, being sometimes almost
perfectly egg shaped, and sometimes larger toward the free end than below. (See Fig.
7-A). In the most characteristio form they are nearly oval in general outline, but rather

pointed at the free end. Nearly all are one-celled, but occasionally one is found with a
cross partition, making it two-celled.

They germinate by sending out a slender tube (Fig. 7-B). The manner in which
this tube gains entrance into *Le tissues of the fruit is not known. When this is found
out, the great susceptibility of certain varieties to attacks of this disease way be ex-
plained. The vegetative mycelium, or thread-like tubes of the fungus does not penetrat«
the tissues of the fruit to any great extent, but forms a layer of pseudo-parenchyma ox.
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ternal to the soft cells (parenchyma) of the apple. This pseudo-pare nchyma bears the
stalks (conidiophores) and the spores. (See Fig.7-A). These spores become detached
from the stalks on which they are borne and, if circumstances prove favorable propagate
the disease throvghout the year. Winter spores are produced on the fallen leaves in
perithecia. The perithecia contain asci, each of which contains eight spores

T'reatment. The treatment is preventive, and in cases where the fun
penetrated ‘the plant tissves, there is no efficient remedy for it,
& fungicide as soon as the flowers open is perhaps the most
the entire treatment and should receive careful attention,

It is usually advisable to spray an insecticide along with the fungicide in order to
reduce the expense and labor. As soon as the fruit is formed, the codling moth lays its
eggs in the calyx end of the apple. The worms which develop from these eggs eat their

way into the apple and make it wormy. As soon as the fruit begins to hang down, little
benefit can result from the application of Paris Green. 8o Paris Green should be sprayed
with the second application of the Bordeaux mixture.

gus has once
The application of
effective application of

Experiments conducted under the direction of the Minister of A
out this province during the past two cr three years
by the application of fungicides, to keep this dise
cases to cause its almost total disappearance,
receive comsideration, viz. 'Bordeaux mixture and carbonate of copper solution

Although the latter has prc bably given better results in experiments, the former is more
popular with fruit growers in general,

griculture through
prove conclusively that it is possible,
ase well under control, and in some
Of the various fungicides two will here

Carbonate of Copper Solution,
found convenient and effective ;: One
of aqua-ammonia (strength 22
large tree will need al
and one-half gallons,

A solution according to the following formula is
ounce of carbonate of copper discolved in one quart

jauw ¢), diluted with twenty-five gallons of water, A

out two gallons for a thorough spraying, and a smaller one one

Preparation, Keep the ammonia in a glass vessel tig
bonate of copper, order the precipitated form,
ammonia at the rate of one ounce to a quart of

this solution to water at the rate of one

htly corked. In buyirg car-
Add the carbonate of copper to the
ammonia. When ready to spray, add

quart to twentyfive gallons. At least three
applicantions should be made, and some recommend as many as seven if the season is

unusually wet. The first should be made as goon as the trees are in bloom, the second
when the fruit is well formed, and the third ten days after the second,

Never add Paris Green or London Purple whe
injury to the foliage is sure to follow,
codling moth, do so the day following th

Dordeaux Mixcture

n spraying with carhonate of copper as
If it is desired to spray with Paris Green for the
e second application of the fungicide.

On many grounds|this is preferable to the
is somewhat cheaper, does not injure the foliage
80 easily washed off,

carbonate of copper ; it
when applied with Paris Green, and is not

Preparation. Dissolve five pounds of the copper eulphate crystals in four or five
gallons of warm water in a clean tub or barrel ; slake four pounds of lime and add water
until a thin white wesh is produced. this into the copper solution and add water
up to forty gallone. For the Scale,

spray at lcast three times, as with carbon ate of copper.
With the second application, Paris Green for the Codling moth may be add 1 at the rate
of one pound to forty gallons of the fungicide.—M. W. D.

Strain

Peaca Lear Cuse, (Ezxoascus deformans),

This fungous disease, which attacks the twigs and leaves of the peach, is commonly
spoken of as the “leaf curl.” It aff.cts the leaves more than the twigs. It causes only a
slight enlargement of the twig, while it involves the leaf in & series of irregular folds with
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the edges drawn toward each other. The sffected portione of the leaf become pale green,
paris being more or lets strongly tinted with red and yellow,
"f the
Leaf diseased—exact #iza. The
an ahnormal

Fig. 8 re presents the leaves
peach as they ay pear when diseased by Exoascus. Fig. 9 A, vy« ung twig, b,

parenchymatous, or soft tissue of the aff cted leaves, is
eaf to bulge out on oneside. The first
rop of leaves usually falls, and is gene rally followed by a srcond. l"rul'n-l.rl) the tree
falls after setting, the cause is

stimulated tc growth, causing the
fai's to develop a crop of frui In cases where the frui
to be found, not in the direct attack of the fung 8, batin a la k of nourishment due to
the fall of the leaves and to the diseased tissues of the twigs. The * Curl” is most
troublesome in seasons when the weather, during the two or three weeks following the
putting cut of the leaves, is cold and wet, After the disease has run its course, and new

Fia, 8.

leaves have developed, there is seldom any farther attack, provided the weather is dry and
warm. But the second growth of leaves 80 exhausts the tree that the succeeding year's
crop is light, if any. Tha mycelium is perennial. It passes the winter months in the
tissue of the leaf buds, and in the spring grows out with the developing leaves, In this
way the disease is perpetuated from year to year.

The disease spreads, no doubt, chiefly through the agency of affacted buds used in

**budding ” young seedlings in the nursery. Spores are devoloped in ascion both sur-
faces of the leaves. The number of spores in each ascus varies from four to eight.
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Remedies. To secure good results from any treatment, it is well to head back the
branches in the spring, carefully removing any that were injured by the *curl” the previous
year, lest the mycelium, which is peronnial, might spread in the new leaves when they

appear.

Fic. 9

With proper pruning and spraying of fungicides it is possible to hold this disease in
check. Apply Bordeaux mixture—the first application just beiore the buds, the second
as soon as the trees are out of bloom, and the third, about ten days or two weeks after the
second. With each application of the Bordeaux mixture Paris green should be used for
the curculio, at the rate of one pound to 300 gallons of the mixture, If the weather is
wet, a more frequent use of the fungicide may be necessary, and an additional applica-
tion can often be made with profit.—M. W. D,

All of which is respectfully submitted.

WILLIAM LOOHHEAD,

Professor of Biology and Geology.
Gueren, Dec. 31, 1898,
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2 T O S

PART 1V.

THE REPORT OF
THE DEPARTMENT OF CHEMISTRY.

To the President of the Ontorio Agricultural College :

Sir,—QOwing to Prof. Shuttleworth’s continued absence in Germany, it again becomes
my duty to report upon the work of the Chemical D¢ partment.

Besides the regular class-rcom and laboratory work with the students of the College,
we have, during the summer, devoted considerable time to the study of the composition
and digestibility of lucerne as affected by muturity. This work was commenced two
years ago and partially reported upon last year. We feel that we have now reached
some definite conclusions regarding the feeding valae of this fodder. " co-operation
with the Experimental Department a commencement has been made in o endeavor to
determine the comparative manurial value of the crop residues of several varieties of
clover and lucerne. In addition to thie, a great deal of miscellaneous work has been
done for other departments of the institution and for farmers throughout the country
In all this work, W, A, Kennedy, B.S.A., who has been assisting with the work of the
department in Prof. Shuttleworth’s absence, has heartily co-operated. Most of the
analytical work herein reported has been done by him.

TeacuiNGg.  As the number of students increases, and the various courses of study
are extended, the teaching both in the class-room and in the laborato:ies becomes heavier.
Last year, in addition to the work of former years, the first year men were given lectures in
Chemistry until the middle of June instead of only till Easter as formerly. The third
year specialists in Agriculture and Horticulture received a short course of lectures deal
ing with the chemistry of the various insecticides and fungicides in use, together with
practical work in their preparation in the laboratory. The specialists in Dairyirg were
given lectures on the chemistry of milk and its products, In the laboratory they
received instructions in methods of analysis of milk, butter and cheese, and spent con-
siderable time in practising the detection of adulterations in milk and its various products.

Work ror OTHER DEPARTMENTS,

Dairy Department. Last year, at Prof. Dean’s request, we analyzed a number of
samples of whey with a view to determining at what stage in the process of the manu-
facture of cheese the casein is lost ; also, whether more cagein iz lost in whey from
rich milk than in that from poor milk, and at what stage or stages it is 108t. This
work was continued during the summer of 1898, the casein in twenty samples of whey
being determined at four different stages in the process of the mannfacture of the cheese,
viz.,, before dipping, after dipping, after milling, and after salting. The Dairy Depart-
ment was also carryiug on some experiments to test the effect of different methods
of churning and salting butter. Oo-operating with them in this work, we made a com.-
plete analysis of seventy-four samples of butter, the results of which, together with
those of the whey, will be found in the report of the Professor of Dairying.

4piarian Department. For sometime past, the bee-keepers have been agitating for
the exclusion of thin and unripe boney from the market. Mr. Holtermann, director of
the committee on co-operative experiments in apiculture of the Experimentsl Union, has

(19]
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been endeavoring to arrive at fome standard of quality. At his request we determined
the sprcific gravity of forty odd samples of honsy, the results of which will appear in
Mr. Holterwann's section of the report of the Experimental Union.

Ezperimentol Deparlment., Under the direction of Mr. Zavitz, Director of Co
operative Experiments in Agriculture, in connection with the Experimental Union of
this College, there is made anuually an experiment to test the value of nitrate of soda,
superphoephate, and potash on certain crops; and, at Mr. Zavitz's re quest, we anslyzed
samples of the three diflerent manures sent out this spring with the f llowing results :

s o  Moisture ........... 1.8G per cent.
Sedem Nisale...... | Ammoria (NH,) ...ovvvvnnn.. 1860 "
. BEOMROD0 . s.c 000 oios0in0ioe 5o ® 50 1.36 -

3 ) 2

Muriste of Potash.... { Potash (K,0) ....vvvevnnnn .. 49.08 o
‘ DEOMRUI® o0 0006005 55 e i 2.28 “
Superphoephate ...... < Total Phoephoric Acid (P,0,).. 35.19 o
Water Soluble (P,0,).......... 30.34 "

For a number of years, Mr. Zavitz has been experimenting with nitrate of soda,
potash, superphosphate, various mixtures of these, wood ashee, and farmyard manure on
the potato crop. For six years in succession, two mixed fertilizers have given the best
average results. These we have found to have the following composition :

Percentage compesition of the two fortilizers giving the best results on potatoes.

' Tote » 4 « Saly
| Moisture Ammonia Potagh ’I’rm-llﬁu\l~ e ]"‘\""vnlu.‘.? 1:‘(1:1
l NH K,O ’ 0, | ‘l’u".
No. I. , ‘ 15.22 4.05 5.05 : 12.65 ! 0.87
|
No. II... : 7.78 , 4.89 | 5.83 | 12 61 ' 8.37
|

Of these two fertilizers No. I. has given the best average results,

In determining the relative amount of hull on different varieties of oate, the experi
mentalist had the hulls removed from one hundred grains of cach of ninty-one varieties ;
and at his request we analyzed the mixture of hulls; also the mixture of grains from
which the hulls had been removed. The results are as given below :

Percentage compoeition of hulls and hulless grains of oats figured to dry matter,

| | |

Crude \ N Nitrogen Crude ’
Protein. [ Crude Fat | Free Extract. Fibre. , Ash.
‘ |
) _—-I o i S I o | T
A 2.318 200 f 66.400 86.2%8 : 4 820
Huliess grains ’ 16.613 ; 6.125 | 72.193 2.769 | 2.269
| | |

During the past summer the Experimental Department has done considerable work
in determining the relative amounts of the crop residue of three varieties of clover and
lucerne. The roots, as taken from the soil, were handed over to the Chemical Depart-
ment for analysis. After it had been dried, ard the soil clinging to the small roots had
been removed as completely as possible, a sample was taken for the determination of
nitrogen, and the remainder was burned to an ash. The following table gives the per-
centages of potash, phosphoric acid, and lime in the ash; also the percentages of these
constituents and nitrogen in the dry roots and tops. For the weights of the various
crop residues, and for particulars regarding the date and manner of digging the roots,
see the report of the Experimentalist.
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Percentage composition of the ash of common red, mammoth red, and alsike clover and
lucerne ; aleo, per cent. of nitrogen and ash constituents in the dry roots and tops

‘ In the ash l In the dry roots and tops.
| 2 l 0
Dug from date of seeding. | 8 = & B
'é o | _: p - ‘ ?u = : ‘E-J.". .A.
a» | £ { 2 | & g~ | | €3
s | & §C | == £d | S<a7 | ES
| & | 8 | = ‘ Z - | B |
T'wo monthas. | } ‘
| |
Red clover (whole plant)...... : b.41 | 2.53 | 7.53 2.25 .88 41 1.23
Mammoth red o’ o's 4.18 | 3.27 | 12.77 2.79 73 57 2.24
Alake o ceee | 4.24 29| 7.0 3.16 1.82 R{ 2.31
Lucerae “ 1180 408 12.85| 28| 8.08| 1.06| 8.2
| 1
Five months. | |
| | |
Red clover DD o issasesenrinsacesii .1 b5.16 3.:2 ‘ 13.41 3.09| 1.01 61| 2.65
roots, 1st 6 inches SR 4.90 ' 378 | 6.07 | 2.33 l 04 2| 117
" “ 2nd " SN 313 361L| 466 2.01 ! 53 61 | 79
lilnunvnllrud tops - . 6.78 3.58 i 20 .59 | 2711 bi .63 | 3.23
roots, 1st 6 inches . | 3.93 308! 6.43| 2.42| 81 | 63| 1.13
- “ o 2n¢ : | 2.84 23| 6570 1.9 } 57 47| 116
F T Y veee | 2,99 1.94| 65631 3.88)]| 79 1| 1.7
“ roots, 1st 6 inches . | 8.63( 2.84 4.60 | 2.68 | 89 69| 1.09
- * 2nd " | 1.491 1.88 836)| 1.781 47 45| 1.4
Lucerne tops | 7.74 3.47 | 17.81 | 8.12 [ .o 41| 2.10
st roote, 1st 6 m(‘hen ..... .| 6.9 2.02| 6.42) 233| 70 20 66
" “ ad % L. | 6.77 8.66 | .50 ) 2.17 | 69 32 48
Fourteen months. | | t |
| i | |
Red clover tops. .. . | 1066 4.20| 21.88| 1.51 98 39| 2.08
roots, 1st 6 inches ........ ...l 8.43 2.06 7.16 | 2.22 .92 | 65 1.91
M.mmm.h red tops i sivosaseil DD 452 | 18.48| 1.67 7 34 1.39
roots, 1st 6 inches. ... ...... | 8.19| 214| 835! 18| 1.14 80| 1.17
Alsike tOPS. . .....viiiiniineinnnnnnns [ 11.60 4.42| 18.03| 1.93 1.20 46 1.86
“  rootn, 1st 6 inches .......... - 2.99 201 5.65 | 2.07 .61 41 1.16
Lucerne tops ...........coocunnuus e 14 24 543 | 19.03 | 2.41 1.45 .55 1.94
" roots, Ist 6 inches........... 4 8.19| b564| 866! 2.388 ’ 74| .B1 79
N “  2nd ; 8.73 8.80 8.49| 1.91 | 39 | 59 36
]
Seventeen montha. { ‘
|
Red olover tops..... . 4.56 268 | 12.15! 2.59 42 2 1.69
roots, 1st 6 inches . 8.97 2.59 6.58 | 232 .70 45 1.16
“ n O, y 2.88 2.25 5.40 2.08 47 37 .89
litmmo DO issiiniiis GecaReeaes N 7.62 2.568 14.48 2.48 107 .86 1.93
roots, 1st 6 mchec R (e | 8.29 1.82 3.58 2.27 1.04 .41 1.05
- ¢ Sad ¢ ., 4.09 2.48 4.21 1.63 66 34 .68
Alsike tops....... . 5.33 8.44| 156.15 3.18 1.03 66 2.93
“ roots, 1st 6 mchu ................ 56.04 4.72 6.93 2.74 b1 A7 .60
- “ 2nd W eeviees o ssecse ] T Hel cample, 1.48 No| sample.
Lucerne tops ....................... o] 10861 400 w6t| 278| 107! .41 161
¥ ro ts, st 6 m(.hen Gess TINRSEERS 799! 666 7.14 1.64 .66 55 .09
“ W ® e 7.22| 9.67 6.72| 1.58 41 .55 38
. “  8rd ¢ R, 4.05 | 4.74 4.08 | 1.59 43 b1 48
- “ 4th R PO 2.76 l 3.14 4.86 1.68 I .42 48 7%

* The sample was too small to obtain uuough athes for analysis.

WATER ANALYSIS,

During this last summer there has been an increased demand for the analysis of water
used for household purposes. It appears that there is great need for work of this nature ;
for, out of the thirteen samples analyzed, only one could be called a good drinking
water, In most cases, there was evidence of sewage contamination, caused, no doubt,
by soakage from the barnyard or from privies, which are too frequently found close to
the wells. Recognizing the importance of good, pure water to the individual and the
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fact that, in many cases, farmers and others are using water wholly unfit for drinking
purposes, we wish to announce that we will examine, both bacte riologically and chemi-
cally, waters sent us, provided the following conditions are complied with, The sender
must pay all express charges and must take the sample according to the directions given
below ; for unless great care is taken in the samplir g of the water, no faith can be placed
in the results of the examination,

Mr. Harrison, bacteriol gist, will make the bacteriological examination, and we
Jointly give the following directions for the taking of the sample :

Container. A bottleof not less than one-half gallon capacity is to be used, preferably

one with a glass stopper. If there is no glass stopper, the bottle must be fitted with &
new cork,

Preparation. The bottle must be thoroughly cleaned, all foreign substances removed,
and scalded out with boiling hot water and then allowed to drain until cool,

Taking of Sampls. 1f the sample is to be taken from a well, the water must be
pumped out for about five minutes, or long enough to empty all pump connections before
the sample is taken ; if, from a tap, the water must be sllowed to run to waste for ten
minutes, or long enough to emply all local laterals, before sampling. Water standing in
the pipes in & house is under very favorable conditions for the multiplication of bacteria.
If, therefore, the precaution of running off the water be not taken, a very erroneous
conclusion as to the number of bacte:ia present, may be drawn. If the sample is to be
taken from a lake or stream, it must be taken some distance from shore, the sampling
vessel being plunged a foot and a half below the surface, to avoid the surface scum.
Bamples are not to be taken immediate ly after a storm.  From wherever the sample is
taken, the bottle must be rinse d out several times with the water to be analyzed. The
bottle must not be filled quite full, a sma.l space must be left for the expansion of the
water. Oork, and tie a piece of cloth over the neck to keep the cork in place. Do not
use sealing wax,

Packing. 1f the weather is warm, pack the bottle in ice. During the winter, saw-
dust may be used. The water should arrive at the laboratory at, as nearly as possible,
the same temperature as when the tample was taken,

Notification. Send notice by mail stating by what express company you are sending
the water, and the date of the shipment. Also give as fully as possible the history of
the well or source of the water, and remarks on the sanitary surroundings.

Note. On application a suitable bottle, properly prepared, will be sent to the
applicant.

FErTILIZING OoxsTiTUENTS 1IN SLUDGE.

In July we analyzed two samples of sludge from the Sewage Interception Works,
Hamilton. The sludge from which the ramples were taken had been prepared somewhat
differently, both in the precipitation and in the drying. In one case, the drying was
done by evaporation and in the other by meane of pressure ; both were comparatively free
from odor. Farmers in the neighborhood were beginning to use the sludge as a manure

and were desirous of knowing its true manurial value. The following is the percentage
composition of the samples sent to us :

2 «e lad .

g€ |5 . . | 8 |38
Name of sample, g "-‘:-g':. ';3_ gd |8 a-;g
3 S« | 8M %4 |pead

A & < <

Evaporated . . : 6.40
Compressed. ... ... . : 5.00
Evaporated .. 128.0
Compressed, ..... ...... ... .. 100.0
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drinking Later a sample was sent which contained nitrogen equivalent to 15 per cent. of
nd chemi- sodium nitrate,
he sender Samples of sugar beets were sent in tor analysis by the Owen Sound Sugar Manu-
ons given facturing Co., The Bothwell Dairy Qo., and by Dr. Comfort, North Pelham. The eight
be placed lots received from the Owen Sound Sugar Manufacturing Co. were made up of beets of
about a pound to a pound and a half in weight, grown well in the ground. They were

, and we very similar in composition to those analyzed for the same company last year ; the average
per cent. of sugar in this year's lot being 14 5, while that of last year was 14 8. Some

referably of the other samples sent showed a fair per cent. of sugar, but in most cases the beets

ed with a were oo large and were grown with a half or more of the beet out of the ground, con
sequently the per cent. of sugar was very low.

removed, A few samples of marl were examined; and one sample of a peculiar soil was
analyz:d, which, however, is not of sufficient importance to report here,

must be
ns before ComposiTiON OF LUCERNE A8 ArrecTED BY MATURITY.

o for ten

wding in Last year wo commenced a study of the composition of lucerne as affected by

bacteria. maturity. The object of the work was to determine at what stage in its growth lucerne
rroneous should be cut to yield the maximum amount of digestible food. F llowing very closely
» is to be the plan as outlined in last year's report, this work has been continued throughout the
sampling past season. The first and second crops of this year's growth were cut at three different

stages of maturity, which, although a little earlier, corresponded very closely with those

ce scum,
of last year. The first cuttings were made when the buds were well formed ; the second,

ample is

od. The : two weeks later, when the blosioms were about one-third out; and, the third, another
r of the two wecks later, when the plant had passed the full blooming stage. The three cuttings
Do not of each crop were from the same plot as those of last year, but they were made from a
larger area, each cutting bcing from one-thirtieth of an acre, The treatment of these
— different cuttings was exactly similar to that of last year. The following table gives the
o:;sible weight of the various cuttings of the second crop of 1837 and of the first and second
P v crops of 1898, calculated to the yield per acre :
 sending Yield per acre in green state, as hay, and figured to dry matter.
istory of i — - . -
, to the : Green state As hay. Dry matter.
3 S —— W F—— F—
§ Sceond erop, 1897, Ibs. Ibs, Ibs.
bt e & Fi 8,761 3,107
irst cutting 17,100 10 19
mewhat 1 Second .. 15,400 4,493 8,819
'1ng was “ Third 11,600 8,902 8,317
vely free ;|
manure 5
centage First cuttiog ................ ves | 18,000 | 3,683 3,018
! Beo'nd ¢ , ¢osessssacesnss | 19,050 5,001 4,251
) Third “ S5 on e ans e st .. veseespes 17,650 | 4,681 8,804
X ' ) ,
E.:-'é Eg Second crop, 1898, '
gasg First cutting ...................... A 7,125 2,234 1,899
EaSd Second “ " LIl GiiraR Ry 9,090 2,047 2,503
< ¥ Third - R — 8,040 2,604 2,214
em—— 3 —a—a— L
6.40 1 Very little rain fell daring the growing period of the second crep of 1898, which, a0
5.00 doubt, accounts for the much smaller yield than that obtained from the second crop of
z 1897. In every case but one, the largest yield in green state, as hay, and as dry matter,
128.0 4 was obtained from the second cutting, which, it will be noticed, was made when the
100.0 b plants were about one-third in blossom, It is quite possible that the weight of the crop
would have increased for a fow days longer ; but it is evident that by the time the plant
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reaches fall bloom or a little beyond, there is & marked decrease, which can be at least
partially accounted for by the large number of leaves which had fallen off previous to the
third cutting. Not only was the yield lees in the third cutting, but the percentages of
the most valuable food constituents had also decreased. This is shown in the following

table :
Percentage composition of lucerne harvested at different dates.
—— r— — . - Ta——
| In fresh material. In water-free material
| SRR e
| . : |
| g | é g 3 | !
| 3 [ = o g | B
- £ | & |3e| ¢ i E 5 (5| 4
[ &l & |[§8| & | 4 | & | @ |§g| & 3
s ® | © | £ | o ~5 | o ) *s | o | ~
- ° T %! = = © - & 5 ° | =
s | S | E|E|Z°| B 18|41 E | % |5%|3 | §
> ~ s 18 e | - o S ;
= < & © |« ’ O < f T | © |9 | % &) <
— e e = |- ===
Second orop, 1897 ‘ | { ‘ | I { |
| | ! | | { |
First cutting 81.81| 1.60| 8.76| 5.32| 7.08/ 0.93| 0.70] 8.%4| 20.12| 28 47| 87.88 99 8.78
Becond ** 75.20( 1.75| 8.86; 7.83 10.64' 0.72! 1.12 7.09 15 b4| 31.67| 42 90| 2.89 4.53
Third “ N 17‘ 1.79| 8.97/ 11.67( 10.83| 0.57| 0.83 6.23| 13.79 40 16, 37.61) 1.99( 2.88

l
First orop, 1898, | f
|

|
First cutting 88.08|

1.65) 3.46 5.07 ¢ 07 0.671 0.84/ 9.73! 20.45 29.98 85.90 193 4.94
Be¢wnd ¢ 77.68| 1 b2 3.24) 729 9:0 0.96 0.79 6 92 14.72| 33 16 40 84 + 76 8.69
Third - 77.81] 1.b8( 3.01 8.15 8.75) 0.70, 0.78| 7.12| 13.59! 36 75 89 44 3.63
Second crop, 1598. | | : | ‘
| | |
First cutting ..| 7 65| 1.98 4.41' 6.87| 12.07, 0.99] 1.15 7.52| 16.77| 26 10| 45.84| 38.77] 4.89
Second ** .| 72.43| 2.13| 4.50| 8 67( 11.36  0.90, 1.26 7.73( 16.32 31.46| 41 21| 2 28) 4.63
Third - 72 10’ 2,12 3.95 9 \‘I 1091 0.74 0.98 7.68 14.80 35.81| 29.52! 2 69, 3.068
Average of above. | i | | l | g r ;
| | |
First cutting 79.36| I‘T4| 3.88) 5.75 8.41| 086' 0.90, 8.59 19.11! 28.18| 38.89 4.23| 4.3
ond * [ 75.10( 1.80( 8.#6| 7.93 10.45! 0.86 1.06 7.24/ 15 .'u!) 32,06/ 41.67| 38 51) 4.2
Third - 73.7¢ 1 Hli! 8.64) 9.90 10.17! 0.67 0.86] 7.01) 13.89] 37.67' 38.82! 2.61 3.82
Averages of some American analyses cf first and second crops cut at similar stages of maturity.
Buds forming I 81.53| 2.16| 3.41| 5.09 7.27, 0.57| 0.75 11.63) 18.46| 27.56| 39 36, 8.06/ 4.09

08| 2.40] 2.23

Medium bloom .| 78.48 2.06 3.32) 7.23 8.41 002 O 8 9 60f 15.44| 33 58
l 0.49, 0 471 8 .'4.'r‘ 13 l‘." 37 ‘“j 39 Bh}‘ 1.94) 1.88

Full bloom 74.60. 2.12/ 3.35| 9.60 10.03

Explanation of terms: dsh 18 the part of the fodder which remains unconsumed
by burning to whiteness at the lowest possible red heat. It is essential to the forma-
tion of bone. Cruds protein is the muscle-formers collectively, which includes both the
albuminoids and amides, As protein is the most expensive part of a cattle food, a large
amount of it in a fodder is desirable. Amides "npear to be an immature form of albu.
minoids, and are not capable of performing all the functions of the latter. As a plans
matures they are converted into albuminoids. Cruds fat is that part which is soluble
in ether, and consists of a mixture of oils, wax, coloring matters, etc. Linseed oil is a
common constituent. Crude fibre is the woody portion of a fodder ; it is the part that is
the mo:t indigestible and therefore of the least value

Nitrogen-free extract is a mixture
of substances commonly called carbohydrates, Starch and sugar are good examples.

It will be noticed that there is a marked similarity in the composition of the varlous
euttings of the different crops. The second crop of this season contained much less
moistare than either of the other two crops reported, which accounts for the higher per-
centages of the various constituents in the fresh material. This is especially true of the
first cutting. As stated before, the crop was grown during very dry weather. The
average composition of the various cuttings of all the different crops used in work will be
found in the table ; also, the averages of some Ameriosn analyses of the first and second
crops which had been cut at different stages of maturity very similar to our own. It is
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Interesting to note the similarity in composition of these two sets of averages. It will be
geen that there is a decrease in the percentage of water, and therefore in the succulency
of the material as maturity spproaches. Referring to the part of the table in which the
spomposition is calculated to waier-free substance, it will be seen that the percent of crude
protein also decreases, and that the crude fibre increases very rapidly. Since the other
gonstituents are fairly constent in composition, the decrease and increase of the protein
#nd fibre respectively affect to a very large extent the value of a fodder. As the plant
goatures, then, its most valuable constituent is decreasing in percentage while the most
worthless part is increasiog verv rapidly. This would naturally lead one to the concla-
gion that the earlier the crop is cat the better it is for use as a fedder. It musit not be
forgotten, however, that up toa certain stage in the growth of a plant it increases in
weight, and consequently while the percentage of crude protein decreases, the absolute
Bmount may increase ; nlso that, as maturity advanc s, the protein becomes more valuable
3s the amount of amiles decreases. At the same timecrude fibre is increasing both
Yelatively and absolutely, This is shown very clearly in the following table :

Table showing the increase or decrease in the amounts of crude protein and crude fibre.

a— Total dry Percentage M\I:i:‘l"“,‘::' Percentage E Absolute
: of crude | of crude amount of
matter crude | -
| protein fibre | erude fibre
protein |
. |
Secor.d erop, 1597 lbs %
WFirst cutting ... . X . 8,197 ‘ 20 12 643.2 | 28.47 | 910.2
BBecond cutting A iyl 8,819 | 15.64 593.5 } 81.67 | 1,205.6
Third cutting - 8,318 ! 13.79 7.4 | 40.46 | 1,342.1
] First erop, 1898, | | 1 ‘
BFirst cutting ... asE R 3,005 | & | et | 20.98 912.9
DOVOE OWAMIRE ccoocccecercses saccense 4,251 | 14 72 625 4 33 16 1,409.6
Brhird cotUiDg oo coceverenccenes 000 3,894 | 13.59 I 5629.2 36.75 1,431 4
4 |
$ Socond erop, 1898, 1 g ; .
o | ' !
Pirst cutting .........0000e0n 1,809 | 16.77 831856 | 2610 | 195.6
0000 CULBIBE ..oovevtccrcrccncsnccans | 2,505 16.32 400.3 | 81.46 788.1
DS GUIRE. o 06 500« o0 s0s0sssasasess 2,214 14.30 236.6 J 85.561 792.8

It will be noticed that in two cases the absolute amount of crude protein increases
Wwith the second cutting, and that in one case it decreases slightly, but that in every
Winstance there is a decrease with the third cutting. The absolute amount of crude fibre
Wincreases with each successive cutting, although the total dry matter shows a marked
Mdecrease in the third cutting. It is evident from the above figures that the second cut
Wting of each crop yielded the largest amount of dry matter, and that here too, in two cases
out of three, we obtained the largest amounts of crude protein. But the crude fihre has
Mincreased so rapidly that in order to decide whether the crop has actually increased in
Sfood value or not, it is neceesary to determine the digestibility of the constituents of the
SR various cuttings ; for it is only the part of the food which is digested that has any nutri-
tive value,
While the determination of the digestibility of the constituents of a fodder by an
animal may seem to be comparatively simple, it is surrounded by many difficulties which
Swmake the work tedious, and tend to make the results somewhat uncertain. Consequently
the work requires to be done a number of times before anything like reliable results can
S be obtained. We have now made, in all, seven tests with each of the three different cut-
tings.
The results of digestion experiments in Germany and in the United States warrant
the general statement that all ruminants, such as cows, oxen, sheep and goats, digest
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kind of food. Greater differences haye been observed between individual animals in th
same breed than between young and old animals, or between animals of differens breeds
In general, horses digest lcss of the food constitaent than do rumin ants. This is especially
trae of the fibre and fat in coarse bays and grasses. It will be seen, therefore, that th
digestibility of a fodder by a sheep csn be taken as a tolerably correct measure of it
digestibility by a cow or stecr In our work, sheep have I
much more easi'y experimented with than larger animals
Last year bat one shee p was fed on
experiment was made in triplicate with t
succession the three different cuttings

een used, because they ar

each of the cuttings of lucerne ; this year the
hree shearling wethers that followed through ir
of each crop,

A digestion experiment is usually conducted as follows :
prime of life are fed a we ighed amount of food of known com
88 10 prevent any pos:ible waste,
ment of the animal, is received
The excrement ig dried,
From the weight of

Healthy animals in the
position, and in such a way
The undigested residue, which forms the solid exore
directly into an appropriate bag attached to the anima
weighed, and a representative sample ground and analyzed
the fodder fed and its percentage composition, the we ight of eact
constituent fed can be calculated. In like manner, from the weight of the dried excre
ment and i percentage composition, the weight of each constituent in the excremen
can be determined. The diff rence between theso two gives the amonnt of each nutrient
which has been digested and recorbed during the passage of the food through the alimen
tary canal. The urine, containing solid bodies representing the waste of the anima

organism, does not require to be analysed for the simple control of the digestive activitie
outlined above,

Lucerne digestion co

eflicients, or pounds of each constitaent digested per 100 1ba. fed :

|
, & i
g | & |
- | &0 |
— — = | IS | &s |
- [ o | | 31 |
B 2 % | _‘E-A-‘ | -‘!E
a & [ | & | [
—— . S | c————— ———— | c——— -—h—;o—— -—-—!—
Sceond Crop, 1897 ; | { ] ,
| |
First Cutting 60.6 78.9 i 7.6 ; 70.6 a7.1
:‘s'wrund l utting 595 708 41.7 70.7 60.4
Third Cutting 49.9 67.7 | 489 6L7 | 364
First Crop, 1808 ; ‘, ; 1‘ ’
4 fSheep No.I .....| 8.4 26 | 625 | 689 | 450
First Cutting. .. .. 1 .t . ”I 545.3 ‘ 72.6 | 44.9 67.7 f 40.9
| o “ 66. 1 67.8 | 63 70.3 430
. ’ - ol 4.4 692 67.8 | 68 4 l 8.0
8econd Cutting SR bid | 708 | 680 | gx0 } 34.3
‘e g 561 | %1 | 71.1 67.5 87.3
ol 62.2 68.0 60.8 65.1 ; 357
Third Cutting. . o ' }ll 651.9 69.8 | 6)8 63.9 ‘ 357
“« wn 49.2 689 | 630
! ' : B : 60.0 } 333
Second Crop, 1898 ! | |
| | |
o fl « «q | 605 44 | 37 | 767 87.0
First Cutting. . ... | * “Ir | b9.7 74.4 | 46.2 ; 75.0 86.4
{ “ %I Be7 73 4 47.2 i85 | 343
) i . D | b6.8 75.2 846 | 731 ! 34.5
Second Cutting. o il ! b5 3 743 | 296 7L0 86 4
| “OII 66.6 01 ' 40.4 | 72.1 6.9
Shied Ouit fl| &« o l!l' 52.2 64.0 I 7 | 613 | 423
1 utting. . “ - | eefoe 0080800
I « « qur [ o237 esd | 161 ] 65.9 : 80.7
| | |

* Sheep was sick,

ln !h
square. 'l
inside in
any loss b
without a
the anima
was divide
that all t
formed the
being remc
this work
each const
to place in
number of

: all pr(n'th'

A s W

digestibilit

It ha
fodder. Th
ing from tl
of digestin
tion in the
minations |

§ general gu

Each

} experiment

S

with the fi

First Cuttin,
Second Cutti

Third Cuttin

From

| digestibilit;

2

rapid duris
the first a
after the es
the richer

Bat, as has
ents increa
a stage of 1
got withou
that the lar
or when th
this period
this is abo
This is born
in the seve
the precedi




RM

animals in th
Terent breeds
18 is especially
fore, that (};‘,
easure of it
ause they ar

this year the
d through ir

1iimals in the
in such a way
 solid exore
o the anima
and analyzed
eight of each
s dried excre
he excrement
sach nutrient
h the alimen
f the anima
ive activities

)0 1bs, fed :

Fibre.

|
|
i
i
-

00
SSSESES
oo

o %
-2
<
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OHEMISTRY

In this year’s work, each animal was placed in a pen which was about four feet
square. The manger was arranged on the outside of the pen, with stanchions on the
inside in which the animal's head was p'aced while feeding, thus effectually preventing
No more of the fodder was fed than the animal would eat up
A rubber-lined bag for collecting the fmes was attached to
by meaus of a suitable harness. E.ch experinent lasted thirteen days and
The first even days were given to preliminary feeding so

any loss by scattering.

the animal
was divided into two parts

fthat all traces of previous food may be removed from the system ; the next six days

formed the experiment proper, during which the solid excrement was carefully collected,
being removed from the bags twice a day and placed on the drying pan. The results of
this work will be found in the foregoing table, which gives the number of pounds of
each constituent digested for every 100 pounds fed. It has been thought unnecessary

! to place in tabular form the number of pounds of each constituent that was fed, or the

number of pounds of each constituent that appeared in the solid excrement, but that for

f all practical purposes the figures showing the digestion co efficients, or the percentage

R N e

digestibility of the constituents of the fodder, would be sufficient.

It has been stated that individual animals vary in their power to digest a given
fodder. This is illustrated in the preceding table, where it is shown that three sheep feed-
ing from the same lot of fodder and under similar conditions differ somewhat in their power
of digesting the constituents of a fodler. So many circumstances tend to cause a varia
tion in the digestibility of any fodder that even when the averagze of a number of deter
minations is taken, it should not be considered absolut:ly correct, but be used more as a

§ general guide in considering the digestibility of a fodder.

Each of the results in the following table represents the average of seven digestion
experiments, one of which was conducted with the second crop of lucerne in 1897, three

§ with the first crop of lucerne in 1898, and three with the second crop in 1898

i (2

g

Digestion co-efficients.—Average of the several cuttings :

— e | o0ms | orde wa | NigoEenis | oruge Fibe
A Lt e - f
First Cutting : 58.6 " 73.4 48.8 { 71.8 ' 89.1
Second Cutting ' 656.2 f 72.8 ' 50.4 70.1 ‘ 81.7
Third Cutting.. I 61.8 64.4 ! 4.1 64.0 j 87.1

From the above figures it will be noticed that there is a gradual decrease in the
digestibility of the hay as growth advances. The deterioration appears to be more
rapid duriug the period between the second and third cuttings than during that between
the first and second ; or, in other words, taere is a more rapid decrease in digestibility
after the early blooming stage than previous to that. Apparently the younger the plant
the richer it is in valuable constituents and the more digestible are these constituents.
Bat, as has been pointed out, as the plant matures the absolute weight of these constitn-
ents increases. Therefore, when a crop is cut for hay, the o%ject should be to cut at such
& stage of maturity that the largest possible amount of the valuable constituents can be
got without too great a decrease in digestibility ; and it has been shown in every case
that the largest yield per acre of dry matter was obtained at the time of the second cutting,
or when the plants were about one-third in blossom, It has also been shown that after
this period there is & more rapid decrease in digestibility. Hence, it would appear that
this is about the time when there is the largest amount of digestibla nutrients pressnt.
This is borne out by the table given below, which shows the amount of digestible matter
in the several cuttings. In this calculation the average digestion co-efficients given in
the preceding table have been used.
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Table showing the amount of dige
the several cuttings of the different Crops:

| |
|

| Digestion | Dicecsira
Dry matter Digestion Digestible

“c«.:hul-nl. ’ atter,
——— — — —— — — — — — — ’- —_— — ——
\ ‘ l
Second Crop, 1897 [ Lbe | Lbe.
| |
First cutting ..., ..., ... . . 8,197 [ 586 1,873
8econd cutting. . .. : NS eE e SNk 5o & 3,819 [ 5.2 2,146
Third cutting.......... 8,317 | 51.8 1,701
|
First Crop, 1898, ;
First cutting .. .. " % 3,045 68.6 1,784
Becond cutting. ... ; A . » . o 4 251 b6.3 2,350
Third cutting............. . . I 8,804 ' 61.3 1,997
Second Crop, 1898 f '
First cutting e e | 100 | sse | 1ns
8econd cutting, ’ 2,503 ' 66.2 1,407
Third cutting | 2214 61.3 1,135

The above figures show cle
matter was obtained at the time of the second cutting,
about one-third in blossom, As the different cuttings were made two weeks apart, it i3
poesible that a larger amount of digestible matter would have be
or a little later than the period mentioned. All that we can 8

results of our work, tha crop should be cut when adout one-t
the maximum amocunt of digestible matter.,

There is a marked decrease in the digestible matter in the two weeks between the
second and third cuttings. Taking an ave rage of the three different crops, we find that
this decreate amounts to 18 8 per cent., or very nearly one-fifth of the digestible matter
of the second crop. The decrease in digestibility is so rapid that by the time the plant
has passed the full blooming stage it appears to be uneafe to feed it in large quantities to
8oy animal.  During our digestion experimental work, we fed the three sheep for four
weeks entirely on lucerne bay that was made after the plants had reached full bloom :
and, at the end of the fourth week, one of the animals was taken sick wi
the third stomach, caused, no doubt, by the indige:tible nature of the food eaten. With
proper treatment, it quickly recovered and, with the other two s
longer on earlier cuttings of lucerne withount any further trouble.
has been fed by the Farm department with serious resulte,
died of stoppage of the bowels. Post mortem examination showed that
been stopped by & ball of indigestible fibre, which was supposed to have be
the lucerne eaten, Although we have
it conclusively, it seems that there is great danger in feeding large quantities of lucerne
bay thet has been made from the plant in advanced sta,
rapid decrease in food value, also because of the rapidity with which the ne
on when the old one is removed, and because of the danger in allowing stock to eat the
fodder when the plant becomes hard and woody, lucerne, whether in the pasture field or
in the hay field, should not be allowed to stand later than the early blossoming stage,

It is instructive to compare the composition of lucerne hay with that of red clover

en it apparently yields the maximum
amount of digestible matter, This, for lucerne, was, according to our work, when the
plants were about one-third in blossom ; for red clover, when about one-third of the total

number of blossom had turned brown ; and, for timothy, when the first blossom had

arly that in cur work the largest amount of digestible

ay is that, according to the
hird in blossom, to obtain
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CHEMISTRY,

fallen lbe following table gives the composition of the hays all figured to the sam» per
nt. of moisture, and the calculated amounts of the several ¢ nstituents digested per ton

: . £< <
- — s r ' -
E—— — - A . L .,
| | |
I v | 1 85 ( 1320 | 2908 | 2| 27.25| 6.15
Ke 15 00 85 00 13.04 4 4 3 8 929 | 7.08
Tiu y 15.00 85.00 4.70 2.83 42.42 30.00 5.05
Amounts digested per ton of hay fed | |
| | |
L rne 9 4 192 2 200 4966 | 205.5 |....... .
Red ] ver )174.9 | 160.3 69 8 5401 | 195.4 |
Timothy 120.2 | 87.9 | 2.9 | 446.7 | 325.2 i
|

According to the above figures, the red clover hay contains the most digestible
matter ; but one ton of lucerne h \y confains very nearly one-fifth more digestible protien
than the ean:e weight of clover hay, and fully uve times as much as a ton of timothy hay.
The red, clover, however, contains the most digestible fat and nitrogen-free extraci, while
the timothy contains over one-third more digestible crude fibhre than either of the other
two hays named. The above ficure 8, which have been calculated from the results of our
last three years’ work, are very similar to those calculated from the average of American
analys's, excepting that, according to their results, there is less digestible fat than in our
own. If, along with the above facts, it it remembered that lucerne usually gives larger
returns per acre than either red clover or tim thy, some idea may bs tormed of its value
48 & fodder crop.

The foregoing results’lead us to the following gencral conclusions :

I. That lucerne dateriorates very rapidly both in percentage composition and in
digestibility af.er the early blossoming stage.

2. That, in our experimental work, a much larger amount of digestible matter was
obtained by cutting when the plants were about one-third in blossom than by cutting
either two weeks earlier or two weeks later.

3. That, cut when about one-third in bloow, lucerne compares very favorably in
nutritive value with 1ed clover and timothy.

4. That there appears to be danger in feeding lucerne hay that bas been made from
the p'ant in advanced stages of maturity,

,

6. That, notwithstanding the rapidity with which lucerne deteriorates after passing
the early blossoming stage, the fact that, when properly savid, it yields a large amount of
nutritious food, makes it a most desirable addition to our list of fodders,

In this report of the work done on lucerne, no attempt has been made to treat of its
value as & pasture crop or as a green fodder crop. Oomplaint has been made that cattle
pastured on it show a tendency to bloat. Information is be ing gathered on this and other

points, and a bulletin will be issued at an early date dealing with the whole question of
lucerne.

In conclusion, I beg gratefully to scknowledge the co-operation of the Experimental
department in cur experimental work with lucerne.

Respectfully submitted,

R. HARCOURT,
December 31st, 1898. Assistant Chemist.
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PART V.

REPORT OF THE

PROFESSOR OF VETERINARY SCIENCE.

8 To the President of the Ontario Agricultural College :

Sie,—I beg herewith t> submit my annual repor’ for 1897,

0 0 e,

Work 1§ tne Cuass Roowm.

VIR

The class-room work has been much the same as in previous years, viz.: To the
t First year I delivered a course of lectures on veterinary anatomy, considering the bones,
muscles, ligamente, joints, etc., the digestive, respiratory, urinary, generative, circula-
§ tory and nervous systems, and the organs of special sense. We Lave in the class room
the ekeleton of a horse, and during most lectures on an stomy I have also a living animal,
§ and I endeavor to teach the suhject by iliustration and make it as plain and simple as
possible. I also delivered a short course of lectures, known as practical staLle lectures, in
which we discussed the most approved plans of constructing stables as re gards location,
material used, eizo and kinds of stalls, floors and mangers, drainage, ventilation, eto ;
also the care and feeding of horses, watering horses, care of harness, sadd) 8, ete, In
addition to the above, I gave a course of lectures on veterinary materia medica, consider-
¥ ing the general actions of medicines upon the different systems, the different modes of
administration, with the modifications of action according to the mode of administration :
and we contidered separately the properties, actions, uses and doses of the principal
medicines uted in practice,

= T W Ty

i

Second Year. To this class I delivered a course of leclures on disease and treat-
ment, speaking of the causes, symptoms and treatment of the ordinary diseases to whish
the various domesticated animals are subject. I also 8ave a course in what we call
Practical Horse, illustrating upon & living animal the manzer of securing horses in order
to preserve the operator from injury while engaged in such operations as stitching a
wond, opening abscesses, cutting out tumors, removing warts, castrating, etc., etc., illus-

8 trating as well as possible, without actually performing the operatione, the manner in
8 which they are performed. In this course [ point out the desirable and undesirable

3 points of the different classes of horses in respeci to size, conformation, action, manners,

g ete, and also teach the class how to examine a horse as to soundness. To this clags I

§ also delivered a course of lectures on veterinary obstetrics. In all cases I endeavor to
make the poiats under discussion as simple and practical as possible. In speaking of
discases of bone, I show the class the condition the disease causes and compare it with a
healchy bone ([ have specimens of mostly all diseases of bone in the class room), point
out and explain the alterations these diseases causs in tie living animal, the sy mptoms
which indicate their existence, and the manner of treatment ; and, when possible, I exhibit
an animal affected with the disease under discussion.

(31]
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Third Year To this class I delivered a short o urse of lectures upon the point;
and characteristics of the various bre ds and classes of horses,

To the epecial dairy class I gave a faw lectures, speaking of the ordinary diseases of
dairy cattle, with the causes. symptoms and treatment,

desides class room work, [ gave professional attention to the farm, experimenta
garden and dairy stock, and I am pleased to be able to state that

while we have ha
considerable sickress, there have been few

fatal cases. DI low will he seen the par
ticulars of the diseases which occurred during the year in the diff:rent kinds of sto. k.

Ilorses, 'We had several cases of acute indigestion, colic, influenza, laminitis, nass| 8
gleet, ecz¢ ma, lymphangitis, wounds, etc.. all of which yiclded to treatment and mad

good recoveries. We had a fatal case of paralysis in ao old mare belonging to th
gardener’s department.

Cattle. We had three severe cuses of parturient apople xy (milk fever) in cows—all 8
of which made perfect recoveries, There were several cases of ‘mpaction of the rumen
indigestion, fardel-bound, mammitis, py® nia, paralysis, retention of the placenta, diffi. 88
cult parturition, bron hocele, obstruction of teats, etc, ete, all of which recovered. W
had one fatal case of fardel bound in a heifer of the dairy herd, and a fatal case of
paralysis in an old dairy cow.

In May Mr. Rennie purchased a herd of steers for fee ding
them as an experiment, and was so well pleased with the result i
more quiet and docile with each ot} !

!
H

He asked me to dehon
n msking the animals
ler, and consequently feeding better, that when he
sold them and bought others for the same purpose he had them dehorned

[ also dehornes
s few of Mr Day's experimental herd,

Sheep. We had a few deaths in

one fatal case of giub in the head in a ewe, and one or two deaths from diseased liver
About the middle «f June, the lambs were notic

lambs, caused by wool balls in the fourth tomacl

i

d to be iroubled with taps worm, and
we treated them as follows, with the result that we had no losses,

without food for about twelve hours, and then drenched with from two to four ounces

each (according to size and aue ) of the f llowing mixture: Sweet mi k, sixteen parts %
and oil of turpentice, one part, well shiken to ensure thorough mixing. In about s
week, the treatment was repeated. This treatment proved as eflectual as the pumpkin
seed treatment forme rly used in the flocks, and the mixture is much more easily prepared

The lambs were kept

prery

Swine. We had very little sickness

and no losses among the pigs, except in quite
young animals

[ bave, Sir, the honor to be,

Your obedient servant,

J. H. REED,
Guerrn, Dec, 31st, 1898, Professor of Vetsrinary Scisnce.
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PART VI.

REPORT 0]

PROFESSOR OF DAIRY HUSBANDRY.

To the President of the Ontario Agricultvral College

DeaAr Sig,—I beg leave to submit my eighth annual report of the Dairy Depart-
ment. I wish to acknowledge assistance given by the Farm department, the Chemical
department, and the department of Bacteriology. To my assistants, Messrs. Rogers
and Stratton, to the l).Airy School staff, and to the gentlemen who have assisted from
time to time in scoring cheese and butter for the dairy classes and for experimental
purposes, my best thanks are also due,

Dary Scmoor. The session of 1898 was one of the best in the history of the School.
There were 110 students registered during the term, of whom nineteen were ladies., The
addition of a lady instructor to the staff proved a popular and wise move. The enthu
siasm of Miss Rose, the lady instructor, and that of & number of the ladies in the class,
gave new life to the whole institution. The exts nsion of the ..ourse to twelve weeks was
beneficial, as it gave more time tor lectures and instruction.

The students of 1898 came from nearly all parts of Canada, from the United States,
and from Great Britain. In spite of the wide range from which our students were col
lected, there was no jarring in the wheels of progress nor stop to the separation of the
cream from the skim-milk in the can of knowledge,

The © .llege students took about two weeks of practical work in the dairy school at
the beginning of the term.

At the final examinations forty one men and six ladies wrote for certificates of
standing, of whom thirty-seven men and all the ladies passed. OQertificates were with.
held from a number until they have had the necessary factory experience, as stated in
the requirements of our circular. Home Dairy certificates were granted to the ladies
who completed the full course.

The following are applying for diplomas this year: J. W, Fotheringham, Courtice,
Ontario, (cheese) ; A. M, Wheaton, Dayton, N.8., (checse aud butter) ; G. W, Hill, Sam-
merhill, Ont., (cheese) ; Wm, Hope, Palermo, Ont., (butter); F. W, Smith, Greenwood,
Ont., (butter) ; G. W. Black, Chaska, Minn., U.S.A., (cheese and butter); J. W. Boyes,
Leesboro’, Ont., (cheese) ; J. A, Dangerfield, Maple Creek, N.W.T,, (butter); S Flack,
Red Deer, Alberta, N.-W.T., (butter). Miss B, Millar, Coleman, is applying for a pro-
fessional Home Dairy certificate and is sending in the necessary monthly reports at the
present time,

One of the graduates of the 1898 class writes as follows from Nova Scotia :

“I am sending you a photo of the creamery I have been manager of during the
summer., The building is a new one, 1 superintended the putting in of the plant, and
in that way I bave had many opportunities of putting to practical nse many of the ideas
[ got at the dairy school. I have never for a moment regretted my time spe
that course. The three months at your Dairy School changed my views about my work,
for I saw at once how little I knew, and the chance of improving by study and practical
vork, and especially the advantage of becoming personally acquainted with men of
experieuce,”

3 A 33]
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The above is a fair sample of a number of letters received from ex-students, and
shows how the efforts of lecturers and instructors are appreciated. It is doubtful if any
money spent by the Department of Agriculture gives such direct returns as that spent
in equipping and maintaining our dairy schools. It pays.

Oue of our lady graduates took charge of a large dairy near Toronto early in the
season. Later she received an appointment as lady instructor in the Dairy School at
Strathroy, but the persons owning the dairy were so well plcased with her work that they
insisted on her coming back as soon a3 possible after the session at Strathroy. In the
meantime another of our lady graduates is in ch arge of the Toronto dairy. This speaks
well for the training given in our Home Dairy department. We are aiming to improve
this department still more in 1899, and we ought to have fifty students in the Home
Dairy alone. With 100 students taking the factory and speclal courses relating to the
cheese factory and creame ry and fifty students in the Home Dairy, we shall have reached
a good standard

To all the instractors and lecturers who have 80 ably assisted during the past six
sessions in bringing the school to its preeent standard, I am indebted, and | wish to
express my thanks for their hearty co operation and good work.

EXPERIMENTS IN BUTTER MAKING,

The experiments in butter-m aking began soon after the close
March. Mer. T. C. Rogers had charge of the work
relate to the following points : Aération,

of the Dairy School in
during the year. The ¢ xperiments
pasteurization, cream ripening, churning,
moisture in butter, and composite samples for milk testing. Mr. Rogers also takes charge
of the dairy herd records, and gives instruction to O llege students in s parating and
setting milk, and in the making of butter during the Fall term. Mr. Str atton has taken
charge of the records of food cost in the herd for the past three years, in addition to his
duties as experimentalist in the cheese department.

AERATION OF MILK FoR BuTTERMAKING.

From April to August some 17 experiments were made by aerating a portion of the
milk for making butter. The re maining part was made into butter without any aerating
A Lister cooler and aerator was used for the work. The results in the quality of the
butter indicate that there was no advantage in aerating the milk—in fact that made from
unaerated milk scored higher at both the first and second scorings. These re-ults coin
cide with former experiments relating to this question, i.e., where we have clean, pure

malk.
|
| [
Flavor, Grain. Total pointa
Kind of butter | Scoring heored
Max, 45.) | (Max. 25.) [ (Max, 100.)
|
N — — e e L e Lo —_—
. » oot | {18t score. . | 40.80 24,11 93.72
Made from aerated milk, 17 samples TR, 1120d o ‘I 3776 | oy ‘ ‘J.!,(‘IT
Average | 39 03 24 .41 02.89
" o f 18t score G0 65 21.17 01.12
Butter made from milk not aerated. 17 samples. .., { .‘nd\ - ’ :%)f( 56 | 24 '.'(’i 03 91
Average 39.60 24.53 93.66

|

The creaming co-efficient was practically the same from both the sérated and
unaeraied wilk,

The averags temperature of the milk before aerating was 88, 80°, of the air 67°, and
of ths milk after aerating 80°,
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The cream from aerated milk without co )/sng was not go easily mixed with the milk
again after standing over night as was the unaerated wilk which had been cooled
Aération and cooling are both necessary with crdinary milk, in order to preserve it in
good condition for butte rmaking in hot weather, but the co ling is very essential. Night's
milk for creamerics should be cooled to 60° or 65° before the following morning, and as
soon as possible after being milked. The morning’s milk should also be cooled whenever
poesible before it leaves the farm.

PAsTEURIZING MILK AND CREAM COMPARED WITH RAW CREAM.

During June, July, August and September 32 ¢ xperiments were made to ascertain
the value of pasteurizing milk and cream for buttermaking. A portion of the milk was
pasteurized in a Reid pasteurizer ; and daring the latter part of the season the milk
was heated in an ordinary 800 pound vat. The cream was pasteurized in a can placed in
a tank of hot water.

Last year we said : * the pasteurizers on the market are too expensive and too com
plicated for the average creamery.” Since that time several machines have been placed
on the market which give satisfaction in a creamery,

Conclusions : There was very little difference in the quality of the butter made from
the three methods, as shown by the scorings in the table, A difference of one pcint or
less in the average of the scorings means very little diffarence in the quality of the
butter, or in its market value. In the summer, when cows are on good pasture and the
conditions are favorable for the production of clean, pure milk, it would seem that there
is little advantage from pasteurizing either the whole milk or the cream. In the wit ter,
when conditions are less favorable for the production of pure milk, we have found that
the heating of the milk or the cream to a temperature of 160% and the using of pure
starters, has been a great help in securing uniformly fine butter. As we develop the
export trade, pasteurization is likely to be more important, because the heating of the
milk or cream tends to give the quality of butter desired in the British markets

Flavor arain Totol score
Kind of cream Scoring,

Max. 45 Max. 25.) Max. 100

. i ' f 15t score 10.42 23.1 92.68

Raw cream. 2 samples of butter \ 20d ¢ 38 44 2365 91.99
Average PR 39.43 23.37 01.93
> . e [ 18t score 10.9 | 23.6 93.6
Pasteurized cream (18nd * 38 9 24 0 925
Average oo leos 39.9 | 23 8 93.05

_—u . f 1t score 10.9 23.563 93.46
Pasteurized milk \20d 38.84 28.77 91.7
Average...... o P Sns 390.87 23.60 92.58

BroAp vs, NArgow ExrosUReE oF CrREAM SURFACE DURING RipENING,

The question has been asked whether it is better to have much of the cream or a8
little as possible exposed to the air during the ripening process. Generally speaking, the
answer will depend upon the .purity of the atmosphere to which the cream is exposed
If the air is impure the cream should be protected as much as possible from the sir ,
but if the air is reasonably pure the results of our experiments, as shown in the table,
indicate that there is little or no difference in the quality of the butter made from the
two methods of ripening.
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The experiments were made during April, May and August.
no difference in the average time reqaired to churn
the buttermilk

Flavcr Grain Total score,
Kind of cream Scoring

Max. 45 (Max. 25.) (Max. 100,)
Cream ripened with a broad surface expose 1 to the | [ 15t seore 41 .40 23.54 93.94
air. 13 samples | 2nd 38 60 24.17 92 19
Average 40.00 23 .80 93.06
Cream ripened with a narrow sirface ¢ xposed to | [1st score 11 .64 23 .84 01.68
the air {20d * 39.07 24.156 92.62

Average

10.32 23 .99 93.61

CREAM RIPENED AT DIFFERENT TEMPERATURES,

During August, September and October ten trials were made |
cream at about 60° and another lot of the same cream at from 70° to 75°. The cream
was ripened to an average of about .65 per cent. of acidity. The averags temperature
for churning was 562 for the cream ripened at 60° and 53.5° for cream ripened at 70° to
76%,  The time required for churning was 34.6 minutes for the first and 38 minutes for
the second. The average percentage of fat in the buttermilk was .16 for cream ripened
at 60 and .24 for cream ripened at the higher temperature. The s orings indicate very
little difference in the quality of the butter,

)y ripening one lot of

Butter made from cream

Scoring Flavor Geain Total ecore.

(Max. 45.) | (Max. 25.) (Max. 100.)
Ripened at about 60° F I+t score 10 43 23.8% 9 44
Ridened at 70° to 75° F boh Lst score 40.55 23 .78 93 .44

Errect oF STIRRING CREAM wWHILE RirenNing,

From September 7th to the 23rd, ten trials were made to note the effects of stirring
cream during the ripening process ; 8,426 lbs. of milk were separated and the cream
was equally divided each day. One-half was stirred during the ripening process and the

Kind of butter

|
|
|
|
|

| |
P = . |
| Scoring | F lavor, Grain 1 Total score
“ | (Max. 45) | (Max. 25.) | (Max. 100.)
— —— ——— "._7 —— | — m— _| ————
e PP [ 18t scre 41.56 239 | ws.00
Made from cream stirred fre quently while ripenir € 1 90d score, | 398 236 ’ 92 50
Average [ 40.42 23.76 | 93.75
i
e . i ( lstscore. |  41.11 28.77 93.88
Made from cream not stirred while ripening \ 3ud score. 88 55 23 89 92 49
" |
Average N 39.83 23.83 l' 93.16
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other half was ripened without stirring. There were used 586 Ibs. of cream in each lot,
testing 25.2 per cent. of fat. The acidity of the cream averaged about .7 of a per cent.
Both lots churned in about the same time—32 minutes, The table shows that there was
little difference in the quality of the butter, what difference there is being in favor of
stirring the cream while ripening,

CreaM RiPeNED wWiTH DIFFERENT PERCRNTAGES OF STARTER.

From October 13th to November 9th, eleven trials were made to note the effect of
wrying percentages of starter used in the cream while ripening. A quantity of cream
was equally divided, and into one-half was put from eight to ten per cent of good starter.
To the other half there was added from sixteen to twenty-five per cent. of the same
starter. The cream tested twenty-eight per cent. of fat. The buttermilk tested an aver
age of .14 for the low per cent. of starter, and .18 for the higher amount of starter,

Kind of butter Scoring Flavor Grain ‘L otal score

(Max. 45.) | (Max. 2 Max. 100.)
Made from cream ripened with 8 to 10 per cent. | [ 1st score 0.5 4.3 4.4
starter \ 20d seore 41.5 24.8 95.2
Average 41.0 ‘ 24.6 94.8
Made from cream ripened with 16 to 25 per cent. | f 1st score 40.72 | 24.0 94.26
starter ........ o . | 2nd score 41.46 24.82 94.81
Average...... . 41.08 24.41 94.53

Although these lots of butter was scored by several different persons, the results when
averaged show that in these cases there was little difference in the quality of the butter,
a8 shown in the table.

GRANULAR vs. LumMp BUTTER.

Experiments were made in April and May to see the effects of churning butter into
lumps, which was the practice formerly, as compared with keeping the butter in the
granular form until salted—the modern practice. The table of scorings indicates that the
butter in granular form scored slightly less in the average of first scorings and more in

Flavor. | Grain, Total score.
Kind of butter | Scoring ‘
(Max. 45.) | (Max. 25.) | (Max. 100.)

—

|
| | Av. I Av, Av,

Buttermilk drawn off when the butter was gathered | [ 1st score. | 40.0 23.7 | 92.7

into fine granules .......... .. . eeeer |1 2nd ecore, | 87.6 23.6 | 91.1

Average........ T ] e ’ 88.8 23.65 ! 91.9
Butter churned into large lumps before the butter- | { 1st ecore. | 40.66 23.55 I 93.31
milk was drawn off...... cecsesesssesccssessee {1 2nd score,. | 23.90 90.66
| 23.72 I 91.98

Average. 85.88

l 87.1




the second scorings. This difference is probably caused

milk retained by the lump butter, giving it & higher flavor wh

it to lack in keeping quality.

E. ~cr or DirrrrENT QUANTITIES OF BaLT ON

Experiments were made by using from one
of butter. The results indicate that three quarte
as shown by the table,

Flavor E Grain C
| |
—— e———— e——— - —— | — NS
| (45) ' (20)
§ ounce of salt to 1 Ib of butter | 40.14 | 22.3 i
1 ! ' - 0.71 | 2243 1
rm
ounce of salt to 1 1b, of butter |  40.00 j 23.00
o - " 42.00 | 23.75 |
|

MoisTure 1N Burrer

These are a continuation of last year’s
experimental churnings, as well as from our
laboratory to be analysed,
treating the milk, cream, and butter.

granules,
lowest, 11.8. The large granular butter contained 13.
lowest per cent. of moisture,
1.05 and 0.67 for small granules ; 1.7 and 0.69
ranged from 3.0 to 2.4 for small granules, and 4

No. of
Samples Butter made from
Analyzed, ‘
| Moisture.
—_— | Moisture. |
2 Inr(m] surface cream 11.664 |
2 {Narrow e 12.892
7 [Small granules " | 12.966 |
7 | Large ¥ 12.414
12 {Aera'ed milk 12.678
1! |Unaerated milk .. 12.702
1 Washed with cold water 13.890
1 " warmer cevacene 18.122 |
12 |‘Ruw cream o . B R 12.594
2 Pastevrized cream..., . ... 077" 12.296
10 ! - milk ; " 12.287
74 |Ordinary and experimenta! cream 12.655

experiments,

The highest and lowest perce

by the larger proportion of butter
en first made, but causing

The highest per cent. of moisture in the small granular bu'te

J as the
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Burrer.

quarter to one ounce of salt per pound
rs of an ounce has given the best results,

Salt Finish. | Total,

(10) ) | (100

97 b 90.44

9.67 | b 92.01
|

86 | ) | 91.26

9.756

’ 5 [ 95.25

This year samples from our
regular churnings, were sent to the chemical
The table shows the results from the different methods of

By keeping the butter in small granular form,
there was more moisture, less curd and less salt in the butter than by cl

surning into large
rwas 13.7 ; the
highest, and 11.6 as the

ntage of curd from each was
for large granules,

9 to 3.1 for large granular butter.

The ash and salt

Average percentage of

|

|

Fa |  Caseirn. i Ash & Sals.

— — . | —*" — —
84.501 842 | 3.310
83.989 838 | " '2.941
82.839 |  1.009 [ 8.74
83.400 | 012 | 2,080
83.323 | 073 | 8.149
83 178 b27 | 2.406
82745 | 654 | 8. 499
82,972 | 901 | 3.441
83.042 | 1082 | 2679
83.750 | 98 |  2.988
83.209 ‘,’ 949 3.208

The percentage of moistare in the butter from raw cream and pasteurized milk and

cream ranged from 11.3 in pasteurized milk, to 13 6
much the same in all.

in raw cream ; but the average is
The range in casein or curdy matter was from .83 in raw cream,
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o 1.3 in raw cream, s.e, the highest and the lowest percentage of curdy matter was
found in the ordinary or raw cream butter. The average is much the same in butter
made by all three methods.

ComrosiTe BavMprLes TesTep WEeEkLY axp MONTHLY.

Oomposi‘e samples of milk were kept in the butter-room of the Dairy for a month at
a time during four months, while at the same time similar samples were kept in the
basement, sitting on the cement floor. Samples of whole milk were added daily, and one
jar in each place was tested weekly. Another jar was tested at the end of two weeks,
another at the end of three weeks, and another at the end of four weeks. The results,
as shown by the table, indicate that the monthly samples gave the same test of fat as the
average of four individual weeks, and the average of two two-weeks’ samples. The test
of the three-week samples also correspond with the average of the first three weeks of the
weekly test in each month. The table also indicates that the tests were alike, whether
kept in the butter-room, which was at a temperature of 60° to 84°, or ke pt in the base
ment cellar at a temperature of 55° to 70°,

Tested at the Tested at the Tested at the
Tested Weekly end of the end of the end of the
Secound Week Third Week | Fourth Week
Week Ending
i |
Butter- | Cellar | Butter- | Cellar | Butter- | Cellar | Butter-| Cellar
{ Room. | Floor. | Room. | Floor Roow. | Flsor. | Room. | Floor
] E
SR —— RS — —-|——|— | =]
| | |
} | | | |
\pril 21 29 | 3.0 | | oo
98 3.8 8.8 3.2 3.2 , ' fooconses
May b 3.7 3.7 | 3.4 3.4 sefecsgeese
12 | 8.66 86 | 35 3.4 R 3.4 | 3.4
| | |
First month’s averages 3.49 | b 3.8 8.3 3.4 I 3.4 3.4 : 3.4
i |
May 19 3.8 3.8 o ] l silssoséune
26 3.8 3.8 3.8 | 3.8 | leo |+
Tune 2 3.9 .9 3.85 | 8.8 |......oleverunn.
9 3.6 | 8.6 75 3.8 | l 3.76 ] 3.8
| | |
Second month's averages....| 3.77 | 3.77 | 3.77 | 3.8 | 385 | 3.8 ‘ 3.75 | 3.8
| | | {
June 16 .....euvuren... _ 36! 3.6 soied) |
23 see AP EE bR 3.65 | 3.66 | 3.7 | 3.8 ] |
30 sesncsess] 8.8 3.5 | 8.65 3.65 ! so8
July 7 s | 8.5 | 8.46 3.5 | 8.65 |.. i 3.5 | 8.65
‘ ‘ ‘ | |
Third month’s averages | 3.66 3.56 ' 86 | 8.67 | 3.65 8.6r | 8.6 3.65
{ ‘, 1 ‘ \
July 22 . | 8.5 3.65 l N ' [ I soees
29 . | 3.65 3.65 3.4 | 8.4 ' . s oo Bodbn aove
August 6. . .. 86 | 8.4 slie 8.5 I’ 8.5 i
" 13 | 3.6 3.6 3.6 ; 3.5 ! ...... | I 3.6 3.4
|
| | |
Fourth month's averages.. l 3.64 | 8.52 346 | 3.4 3.6 l 36 | 856 | 3.4
|
| | | |
Averages for four months i 3.69 3.68 | 3.54 I 3.55 | EEETETRR PPRS i 3.564 8.67
| |
Average of 3 tests each month |l 3.69 | 3.61 fioos 3.60 | 3.59 I snalsdeha
| |
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The samples were preserved with a mixture
carrosive sublimate (1 part)
One tablet will preserve

of potassium bichromate (7 parts) and
Geary’s tablets were also tried with satisfactory results.
& daily ounce sample for about seven days in hot weather. The
tablets are more convenient than the powder. The first lot of the tablets b came pulver

ized before we had them all used ; the second lot are all right at the present time of
writing,

EXPERIMENTS IN CHEESEMAKING.

The experiments in the Cheese D¢ partment were in charge of Mr, R. W. Stratton.
The experiments relate to aeration of milk, relation of fat in milk to quantity and quality
of cheese produced, temperature and rennet in setting milk, acid in dipping, temperature
of curds at pressing, curing cheese at temperatares of about 60°, 65° and 70",

A summary of five years’ xperiments relating to the fat in milk as a basis of milk
valuation at cheese factories is also included.

AErRaTING MILK FOR CHEESEMAKING

lemnerature of atn sphere and milk | Rennet test
Date & - < Remarks
e o5 .;'- @ .:- A‘
. ] ™ " ® o & = Ad 8 M
O : - . == ez | g4=
<Z = <= = = <} b A
] —
. — | |— i - i R ——
July 21 72° )29 829 I 60° | 65 G658 14 5 Lister aerator used up to
| | | Sept. 28,

Y28 72 90 81° | 720 | 720 72¢ 16 | 14 |Both lots set in water
{ | : cooled to 756° and then
| | taken out of water

27 699 90 82° | | 65 | 65 27 ’ 26 Both lots sev in water,
‘ f ; | cooled to 72°, and then
| | | | taken out of water,
:‘ 06° |D 92¢ 86° ; 60¢ lr 60° 32 | 24 Both lots set in wa;vr‘
ol | | cooled to 71°, and then
Sept "H} ) | | | " taken out of water
| 6 F 86° 80° | 60° l 60° | 32 24 Joth lots set in water,
| | | cooled to 71°, and then
{ ' | ‘ taken out of water.
29 0° |F 89 | 639065° 63°¢.65°| 81 | 26 Pump aerator used up to
| | | | Oct. 5.
g0/ { 96° |D 940 ‘ [73°6074°(78°t074°| 16 | 14
i |1 66% |F 8y | 73°074°(78t074°| 16 | 14
f 63 ‘I) 04° 869 | 60 I 66 66 26 | 26 |Milk left outside after
Oct. 4 < ] | | aerating,
| 63° |F 87¢ 80° 60° 66 66° 26 ’ 26 Milk left outside sfter
| | | | | aerating,
( 46% |D 90¢ | 88° 60%to61° 60°t061°| 81 271  |Milk set ioside after
Do o} l | | aerating,
1 16° |F 819 " 88¢ [60°to61° 60°t« o:l“‘; 31 27 |[Milk set inside after

| aerating,
D. Milk from Collega Dairy,
F. Milk from Farmers’ Dairies,

After mixing the night’s and morning’s milk together, both of which had been
aerated but not cooled, the rennet test of the acrated milk in the vat was usually from 2

to 8 seconds higher, or, in other words, the aerated milk was sweeter than the unaerated
milk,

P

Aerated

Unaerated

The:
went to {
a8 possib
ing) Tl
ments w
the chee
milk, nor
cheese m
special st
factory s

This
addition
years’ wo
& SUMMmA!

1, 1
Novembe

0 '3

“ on

5. A

6. E
cooked to

7. B
8. T

less time,

9. T
10, '
L
12, °




parts) and
ry results,
her. The
me pulver
it time of

Stratton
id quality

nperature

18 of milk

used up to

in water
and then
[ water

in water,
and then
water

in water,
and then
water.

In water,
and then
water,
wsed up to

side after
ide sfter
le after

le after

ad been
from 2
aerated

“snraks AP 214 i,

DAIRYING,

QuariTY oF THE CHEESE FROM ARRATED AND UNAERATED MILK

T \ =
- X- E= - -
g% u g &ag® & ~
- : 3 - 2
_ B g * S .
O | ~ ® 5 o e a s o
> 8% > - B B oo
«<3E / <z=Z <38Z 43<
] 2 an _ [ |First | 28.25 17.75 16.33 8641
Y 800 3.4t 27.091 5 -
Aerated 16 &1 . %91 'Seconda 20 00 18 .50 18.00 91.00
Average 28 .50 17.856 16.567 87 07
. " . . | First 27.9 17.16 16.33 86 50
T p .(‘ . 96 42 A : - - 4
Unaerated 9 .44 <9-921 'fecond 28 b0 18 00 1650 87 L0
Aversge 28 00 17.48 16.86 BH.78

These are a continuation of the experiments made in 1897, except that this year we
went to the farms of patrons and brought the night's milk to the College Dairy es soon
%8 possible after it had been milked. (Last year we allowed the patrons to do the wmrat
ing.) The morning’s milk was mrated after bringing it to the Dairy. Thirteen experi-
ments were made during July, September and October. While the average scoring of
the cheese made from mrated wilk is slightly higher than that made from unwrated
milk, none of these cheese scored as the y thould have scored. In fact, some of the poorest
cheese made during the year was made during these experiments, We hope to make a
special study of the effects of wmration during 1899. The question is in a most unsatis
factory state at the present time.

RELATION oF Far IN MiLk 710 QUANTITY AND QUALITY oF OHEESE.

This is the fifth year that experiments relating to this question bave been made. In
addition to the report on the experiments for 1898, we have added a summary of our five
years’ work on this subject, as we indicated in the report for last year. The following is
a summary for the past year :

1. The number of experiments made was 27, covering a period from April to
November,

2. 300 1bs of milk were used in each vat, or 16,200 1bs, altogether.
3. The percentage of fat in the milk ranged from 2.9 to 4.3.

4. Both vats were ripened to the same degree before renneting.

5. About one per cent. of starter was used in each vat,

6. H (rich milk) curds were cooked to 100°, and the L (poor or medium milk) were
cooked to 98°,

7. Both curds were given about one-eighth of an inch of acid before dipping.

8. The H curds mellowed more quickly than the L curds and were ready to salt in
less time.

9. The H curds were salted 1 1b. extra per 100 1b. cuad.
10. The temperature for putting to press wag 80° to 85° for both curds.
11. The curds were pressed about 20 hours.

12. The curing room range? from 60° to 75° —average 66°.
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13. All cheese were weighed and marked w aen taken from the hoops. They were REeL,
weighed again at the end of one month.
14. The cherss were scored when about six weeks old by Messrs, A. F. MacLaren, G,
J. Brill and A T. Bell, The scale used was : flavor, 35 ; closeness, 20 : even color,
15 ; texture, 20 ; finish, 10.
The tables give the details of the most important points by months
Revation or Far iy Mg 1o QUANTITY AND QuALITY OF CHEESE.
\ ngust
Lbe. cheeso | -
1 b8, ¢ lk -
< - Lbs, of cheese L 1‘1”{(;‘.“:'" for11b, fat | =
- . ) in milk !
Date < B - . | + .
= ‘ 2 1
~ = A28 Green Cured Green. | Cured. | 3reen Cured -3
|~ - ‘ ) = & ‘
: @ [ 3.80 11.40 31.00 29.50 | ’ 2.58 15
April 28 \ 820 9.60 95 75 24 10 ‘ 92 55 16 ,2\:1
Aver
0 3.7 11.26 30.10 ) 2.07 | 15
| 3.30 990 o 20 2.50 16 4 Septemby
Aversge for rich milk 'L 22.65 61.50 8.00 075 10.2 2.71 ). .08 16
Average for poor milk 19.50 2. 00 49.4 11.63 12.18 | 2.66 | 2.62 15
¢
[ 3.8 11.40°' 30 7 <) %0 2 58 20 »
May 6 \ 0 9.90 ' 27.50 6 25 2.65 16 a Aver
4 Aver
1 [ 4.00 12.00 30.25 | 28.75 | 2.8 20
' L 3.00 9.00 | 27.60 | %6 00 28| .16 4 )etober
11 1.10 12 30 30.25 29.00 2.35 .20 ¥
. { 2.9 8.70 27.00 26.00 ) 2.98 10 v ;
. { 4.00 | 12.00| 31.25 | 3000 N 260 .25 B
- L 3.20 9.60 | 28.25 27.00 2 81 15 i 1
81 [ 4.30 12,90 | 81.75 30.50 | 2.86 28
. L $.00 900 28.00 ! 26.75 2.97 12 1
\versge for rich milk | 404 60.60(154.25 | 147.75 9.72| 1015 | 2.5¢ | 2. 43 226 o
Average for poor milk 3.08 16.20 | 135.76 132 00 10 81 11.36 | 3.00 | 2.5 134 p ' o!
y . J 410 12.30 32 b0 31 25 204 20
v 7 L %.00 9.00 | 27.c0 | 25.7 2.86 | .12 A Avers
4 Avers
14 [ 4.30 | 12.90 | 31.50 | 30.25 . ‘ 9.84 20 4
| 3.00 9.00 26 50 25.46 . 2.80 15 November
21 [ 3.90 ( 11.70 | 31.00 | 30.26 2.67 20
- L 2.9 8.8 | 28.00 | 27.00 [ 3.00 15 N “
|
P 'f 4.00 12.00 | 30 00 29.00 9 25 4
2 L 8.10 | 9.50| 26.60 | 2525 [. " , 97 15 Avers
‘ | Avera
Average for rich milk | 4.07 18.90 | 12500 | 120.75 | 9.60 9.93 | 2.55 | 2.45 12
Average for poor milk | 8.0l 36.16 | 108.00 | 103.25 { 1L.11 1162295 |28 142
| | |
. i [ 8.80 | 11.40 | 39.50 | 2.56 15
July 5 \ 3.20 9.60 | 27.50 272 1 i
i ‘ ; The
“ 19 |f 4.00 1200 | 30.25 29.00 ‘ N 2.41 20 determin
h |\ 3.20 | 9.60 | 25660 | 24.25 sseseial .o 2.52 2 :
| X L 60 .00 | ’] ' ‘ " 1 chemical
| | | |
91 ' [ 8.60 | 10.80 | 29.00 | 28.00 ol ‘ | 2.60 18 not made
2 ’. 3.00| 900 zn:.J" 24 77'|~~-»| sussies s ‘27:," 12 Pr—
Average for rich milk. ... 380 | 84.20| 89.75 | 86.25 | 10.02 | 10.43 | 2.62 | 2. 52 ' 176 salting a
Average for poor milk .. 8.131 28.201 78.60 ) 75.25 | 11.46 | 11.96 | 2.78 | 2.66 | ‘13 and sam)




They were

cLaren, G,
ven color,

o
eesn | »
. fat | =
K !
5
o2
ared| =&
) AR ]",
2.0 16
.67 | 15
.50 156
.08 16
.02 15
B8 20
63 16
89 | 20
85 156
3B .2
98 10
50 25
81 15
36 28
7 12
13 226
5 13
04 p
86 12
34 20
80 15
67 20
05 15
25
7 15
45 12
85 142
66 | 156
72 16
41 20
52 12
i) 18
70 | 12
|
] ' 176
56 13

DAIRYING,

RELATION OF Far v MiLk 10 QUANTITY AND Quarity or Cugese,—Concluded

Lbs. cheese | .2
ba, of mi « | -
- z Lbs. of cheese, | 1+b® of milk for for11b. fat | &
- 1 Ib. of cheese | -
2 = in milk
Date €= S, e
S E = 83
. 2 v Green Cured. | Greer Cured. |Green Cared| ~ B
— | - | B
P — —— c— c— i — — — pr— — o— - - —
Aogust 3 [ 870 11.10 | 2850 | 27.75 2.50 1
v | 2.90 8.70 | 25.00 | 2425 2.78 15
4 9 | | 9| 11.70 | 29.25 28.50 2.43 20
e ' (1 8.10 9.30 | 26.75 6.00 2.79 15
16 f 4.10| 12.30 | 31.00 | 29.75 | ' 2.41 20
11 3.0 9.00 28.00 26.75 l 2.97 12
|
3 | |
.' 30 | 4.00 12.00 31.76 30 50 | o . 2.64 18
. ' | 3.00 9.00 27.00 25.7 : 2.8 ; .15
4 { l
: Average for rich milk 3.92| 47.10 | 120.50 ' 116 50 9.95 | 10.30 [ 2.65 | 2.47 | .1¢
Average for poor milk 3.00 36.00 | 106.70 | 102.75 11.24 11.67 | 2.96 | 2.85 | 142
| | |
« 12 19 « | 0
. : 3 {f 4.00 12.00 33.00 32.00 2.¢( l 0
ptember 1! O & 20 ) 60 - 27 80 | 2 86 9
4 07 [ 4.2 12.60 12.00 30.76 | 2 44 | 2%
k. \ 3.3 ). 90 28,25 27.00 | 2.72 13
%
1 Average for rich milk 4.10 24.60 65.00 62.75 9.23 9.66 2.64 (2.5 ‘ 20
i Average for poor milk | 8.2 19.60 37.00 64.50 | 10.562 11.00 2.92 | 2.79 | .12
1 |
{ | {
[ 4.20]| 12.60 31.60 2.60 | .20
etobe | |
j tober 4 L 3.20]| 9.60 25.50 | 2.65 | 15
{ | |
1 | | |
2 [f 4.00| 12.00 31.25 | 29.75 .. |2.47 ] .15 {
¥ | 3.3 9. % 28.76 27.560 2.77 16 i
1 [ 4.30 | 12,90, 34.00 | 32.25 2.50 | .2 \
| 3.30 9.9 25.2 26.60 2.67 A2
18 lf 4.30 12.90 .25 | 83.60 2.59 | .20
\ 2| 9.60 27.00 | 26.00 2.70 156
| | J
“ o lf 430 | 12.00 | 359 0 2.69 | .25 !
- L8101 9.3 26.76 25.25 2.71 | 15
Average for rich milk $.22 | 63.30 | 168.50 | 160.50 8.90 0341 266 | 2563 | .2
Average for poor milk [ 3 22 | 48.30 | 1388.26 | 130.75 10.84 11.47 | 2.86 | 2.70 144
o, , o n ar N\ 83 20 ! 2 ( | 18
Novembe [ 420 1260 | 35.00 | 83.25 2.6 ;
: ember 1 I\ 320| 9.60| 2650 | 2500 , 2.60 | .15
1 ]
“ . [ $.20| 12.60 [ 35.00 [ 33.95].... oos oof seasel BT 2B
y " (\ 8.10| 9.30| 26.75 | 25 25 2.71 15
| [ [
Average for richmilk ....| 4.20| 25.20 | 70.00 | 65.50 | 8 57 | 9.02 | 2.77 | 2.60 | .215
Average for poor milk | 3.15 |’ 18.90 | 53.25 | 50.2 11.26 11.94 | 2.81 | 2.65 ; 150
| | |

Burter FAT axp CaskiN Lost 1IN THE WHEY,

The loss of fat in the whey at the different stages of cheesemaking has been carefully
determined by the scales and the Babcock tester. The casein was determined in the
chemical laboratory of the college. We regret that more of these determinations were
not made by the laboratory, as it is a very important point to know what amount of the
caseous or curdy matter is lost in the process of making cheese. The * drippings,” after
salting and pressing, include all grease pressed from the cheese. The whole was melted
and samples were taken for Babcock testing the same as last year.




AGRICULTURAL COLLEGE AND EXPERIMENTAL FARM

Burrer Far vost I WHEY—300 Les. MiLk USED IN EACH VAT

Drippings frem dip Drippings from mill- | Drippings after salt
ping to milling Ing to salting ing and pressing.

October

April 28th s | 2.1 17500, 3 26 06500 :
‘' 20th sesnsasenusl ™ ¢ 00640 | 2.50 18500 3.76! ¢ 07500 | o -
Average sos 4.62 00507 2. 18000/ 8.f 07000 : \‘“*‘
April 28th p { ) 00250 | 2 § 1080( ¢ . 14200
20th. " g 00425 50| ¢ 08700! 3.95 ¢ 07800 8 Uctober
Average )2 d 00337 1.76/ 5.5 09750 3 2.1 11050 . {

b!uy Gth . ¢ 00600

“ 11th ’ { 2 00420
“ 19th ‘ ¥ 00540 5 06000
' 2ith { f 00385 2.0 3 09200
31st : . 3 00 00540 b ) 097560
Average p 5.10 2 00447 ) ( 08316

22600
45000
15050
12600
19200
22870

1
14
92

Avers

November

Avera

May 6th L 00700 :
“ 11th ¢ 00100 ( 038001
““ 19th . . . 3 00050 ¢ 03000/
't 26th oo » 7.0 00150 | 2.5 10250
“o8lst ... o 00450 b 3.4 09600
Average | b 00260 2b| ¢ 06662 |

[

12000
06300
08100
03300
07000

L07680 Total loss

November

Avera

L S Sl

June Tth.... R 00675 25 6 08000
‘“ 14th . [ .00700 b 16 26250 |
21st . va sasell ™ 2.6 00225 2 3 L07750|

‘ 20th T o000 g 5. 20 3¢ 02187 p 33275/
Average : & 00946 ([ N[ .18818|

|

|
June T7th ... SN | & 00250 L 3.¢ 05850, 8 ; 056100

“ 14th ; | .18 00300 | 1.75| 6.4 | .11200 2. 04250
ek ... ‘“ b . 00112 | 1.75| 3.4 | 06950 v 03000
“ 2th ... 5 .00362 ' 175501 2.50| 2§ 07000

Average - ‘ 00266 ; 10137 ) ¢ 04837

06375
10150 Ave-age 1
07200 ——
07975
.07925

e

ot

July 6th ............... | & 00460 | 1. 4. 07000 .05100
‘" 19th i . { [ 25 00325 : ( 09000| .06000
‘“ 26th ‘ ) 00425 | 1.25 8. (nu:»ol ; .18000

RIS 4 .00403 ; o.‘»u;‘.'l 09700

00210 03300 3.6 | 21500

00460 J ‘ 07200 3.60| 3.2 11200

S 6 . 00340 5| 6.8 .11900| 8 ,05400

Average PR b.66 00336 | 2,06 07466/ 12700

August 3rd AT { 8 .00300 | . 183756 15000
ve 9th ‘ 5 12 00450 5 31500 ) 24400
“ 16th, .. ... i ; . ’ 15000 & 3.7 21776

“

30th........ | 28 8 00487 5 £ 09375| 3.t o 06600
Average. ... soeshouen | 3.0 { 00412 N 2 185652 3.62 ‘ .16693
August 3rd. . 00157 .20400| 3.25 ¢ .10075
“  9th... sl ; 05 | .00325 | 1| .21800[ 2.75 1. .04950
W Riess e ; T ] o | 1. ! { .09200 & .06900 o S
“  80th 2% . .00325 b Y 08100 | .04200 May ,
Average...... 5.C0 00269 86| .14750| 3.00| 2, 065631 June.......
| | Tuly
September 13th Tiai § 08 | 00340 1.7 0| .08750 26| 3.2 .13600 August 5
- B siosiei . 00400 | 1.7¢ ’ . 10600 i .26200 September .
Average | . [ 00370 1.7¢ ’ 09625 . ‘ 19400 October

. November .
.00320 | ¢ . L03850 2. .06325

.00287 | : .04550|  3.00| 09600 Average for
.00303 | | 1.68] .04200 7962




5 alter salt
pressing.

06500
07500
07000

14200
07800

11050

22600
45000
15050
12600
19200
22870
13000
06500
08100
03300
07000
07680

06375
10150
07200
07976

079256

056100
042560
03000
07000
04837

05100
.06000
.18000

09700

21600
11200
05400
12700

156000
24400
21776
06600
.16693

.10076

04950
.06900
.04200
.065631

.13600
. 26200
.19400

.06325
09600
07962

£ Date
October 4th
¥ Rt |
11t
2 15th
26th
Average
Jctober 4th
b 8th
A 11th
' 18th
25th
Average
November 1st
3ed
Average
s November 1st
3 ‘ 3rd
Average
5 Total loss for teason
Average loss per 300 lbs
milk
ToraL Far vosr 1IN

Total pounds milk used,

900
200
4,500
600

Whaey

Buiter Far

DATRYING,

Lost IN WHEY. —Concluded.
’ Driy % from dip- | Drippings from mill Drippings :[ter salt
| Il 01 Ing Ing to salting ing and pres«ang,
e z 5.1 &, §.] &
O . I %
H 810 0h 00175 % 7.8 13650 8.76 2.1 07875
. 3 50 08 00280 .60 6.6 23100 3.7 1.4 | 05250
00 10 00300 5.50 3.6 19800 3.75 2.6 | .04750
50 08 00280 2.00 4.2 08100 4.25 1.4 05950
.00 10 00100 1.50, 4.0 06000 4.00, 2.8 11200
.50 082 00287 2.85! 4.98 14190 3.90 2.05 08006
L 5.50 05 00275! 250 8.3 08250 8.25 1.8 05850
3 50 03 | 00250 2,70 8.9 0725 3 50 14 04900
4.00 04 | 00160 » 00 1.8 08600, 8.00 08 .02400
3.00 08 Wis0 200 3.2 06400 3.00/ 1.2 L03600
4.76 04 00140, 2.75) 8.0 07250 3.50 2.8 09800
4.15 052 00217 3.00 2 74 08245 3.25/ 1.63 05310
H $.25 08 00340 1.50, 8.2 01800 3.00/ 1.0 03000
o 1.00 04 00160, 2.50, 2.0 | 05000, 3.00 0.8 02400
4.12 060 00250, 2.00, 2.45 04000/ 3.00, 0.90 .02700
L 4.50 08 00360 2.26| 5.4 12160 250 2.2 06000
» 3.60 04 00140, 2.50] 4.3 10950, & 1.6 | 04400
4.00 062 00250 2.37| 4.%6 11560 1.98 05200
H [102.75| 12409 50.00 | 8.80725 8.40150
L 117.76 06958 59.25 2.40825 1.96450
| | |
| | {
H 3.91 00476 2 00 . 13229' 3 85| . 12592
L 4.52 00267, 2.27..... 00262, 8.12 | .07275
' : 1 l
(BEFORE DIPPING) AND THE LOSS PER 100 Pounns Qurep

|
|

CHEESE,

Average per cent
fat in milk.

1 I
| g Lows of fat in whey
: Total loss of fat in per 100 Ib. cured
whey,
j cheese,
| Ibs. Ibs.
[ 1.09 1.41
9.21 ‘ 1.48
[ 7.67 ‘ 1.74
| 6.86 | 1.81
|

PERCENTAGE oF FaT 1IN Waey By MoxTtas.

August
September
October
November |,

Average for season

Fat in whole milk.
Rich milk. | Poor milk. | Rich milk.
| —
8.77 | 8.3 150
4.04 | 308 .226
4.07 3.01 212
3.80 } 3.13 176
3.92 3.00 .190
410 | 33 200
4.22 3.22 .200
4.20 3.16 2156
4.03 3.12 .200

Fat in whey from—

Poor milk,

160

134

142
.130

142

126

144

150
139




AGRICULTURAL COLLEGE AND EXPERIMENTAL FARM.

OaseiNy Iy Tug Wuey aNp DripriNgs ¥ro
CHEMICAT

] s alter saiting
Al pressing

nt
ciseln
t

| Per ce
| Lbs. casein

May 25 { 1 065 p 3 006 8(
“w 31 3 | 3.0 207 ) 33 00499
Average " 02592 '3 B 0094

0094¢

May 25
"

Average

00639

00639

June 8
15
09
30 S 2.7 399 00657
Average y 5 3 b 3 01170

01395
01855

00776

June 8 | 003301

“ 15 - s 002148 ) 3 012
“,’

0075¢
00887
00525
00112
00645

0052x
40 OF 7.2 07826| 3.2 36D 01187
Average 86| 0 00468 2 . 00894

(O O CR R

00621 B 4 on729
00780 43" 00135
o . 00446 21¢ 00265
Average . y .U(,h..‘v: 3 307 00476

00345
00868
07766

00656

July b ... | 8.6 ( 00476 0087
“ 19 3.( ¢ 2| 65.75| 00396 b 00613
“ 20 . : | ! 00612) b .00%30

Average sal 4 | oé b.66 00104 2 . .0068

00247
00889
0076
0063

WRNXL

|
Total loss for| f.... Bl.... 05089( 14 5 05789 28 07547

SOASON . | . 43 0437901 18.t 06=H1, 2 05120
Average loss per| 00636] 1 3 00643 00949

2
| N . " X "
300 lbs, milk cees | 4 .("7‘ ()JIT‘\“ 2 97 00761, 2 227 00640

Loss 1N WEiGHT oF Cueese Durine ONe Monta v Curing Roou.

bae & los sheese | 3 l & | |
Per cent. loss in cheese April. | May. June. | July. Aug. | Sept. | Oct. Nov. |Average

made from

Rich milk..

Poor milk

It will be noticed that the cheese made from the rich milk lost less in weight during
one month’s curing than did the cheese made from poor and medium milk—about one
half of one per cent. les One reason for this is that there is a larger surface exposed
per 100 lbs. of cheese in those made from the poorer milk, hence more evaporation.

It w
pound of
pound of
the perce

April (two
Possib
Milk 3
Mik3

May (tive ¢
Possibl
Milk 4
Mik3

June (for
Possib
Milk 4.
Milk 3

July (three
‘U\“"!
Milk 3,
Milk 3

August (for
Possibl
Milk 3.
Milk 3

September
Posaibl
Milk 4
Milk 8.

October (fiv
Yool
Milk 4.
Mk 8.

November {
Possib'e
Milk 4.
Milk 8.

Total possil
Total pointe

“"



DAIRYING

Ik ExreriMENTS GROUPED ACCORDING TO THE PerceNtaGE OF FAT IN THE MIiLK
MINED IN

[ter salting

sing

00045
0094!

00639 . . . : .
It will be noticed in the foregoir g table, (1) that less milk was re quired to make a
pound of cheese as the percentage of fat increased ; (2) that the pounds of

pound of fat in the milk decreased with an increased percentage of fut in the

00639 nees p r
milk ; (3)
)

the percentage of fat in the whey increased with an increase of the fat in the milk

Tne Quarity or Tne Ouerss,

00112

- Points scored by cheese
00645

00345

“”:'_"f A\”,l (two experiments) :
09566 ossible » ore

00656 Milk 8.77% tab

Milk 3.25% fat
“Ay (tive experiments) :

Possible score

Milk 4.04% fat..

Mi'k 8.087 fat....
o June (for- experiments)
”" g Possible score. ...
05120 Milk 4.07% fat
06949 Milk 3 017 fat
00640 July (three experiments) :

Possible score....
Milk 3.80% fat
Milk 3.137, fat
August (four experiments) :
Possible score ..
Milk 3.42
Milk 3.00% fat
September (two experiments) :
Posaible score. .
Milk 4107 fat..
Milk 8.2567 fat
October (five experiments) :
Yo«ivle score
Milk 4.22
Mk 8.227 fat ...
November (two experiments) ;
Possible score
Milk 4.20% fat
Milk 8.167, fat

.00247
00889
0076!
0063

out one
exposed L
n,




AGRICULTURAL COLLEGE AND EXPERIMENTAL FARM

TABLE SHOWING AVERAGE SCORE OF QuatiTies ¥ THE CHEESE MADE FROM MILK
GROUPED ACCORDING To THE Percextace or Fan
Av r
hay ( 20B0W } . Textur \Verage
Pe nt fat in n Wor t tal score
Max Ma ! Max Max, 2 Max. 90.)
Under 3.00 r cent 00 16 .66 66 16.66 77.98
300t ) } 17.97 14.29 16 85 79.%4
8.55 to 400 ).74 15 1¢ 14 20 17 66 80 66
4.05 to 4.20 41 18 6 17.0 81.28
The cheese made from an increased percentage of fat have scored higher this yar
a8 shown by the fcregoing tables.
AmoUNTs OF MoNEY (CHEEsE 8c) OrepiTep BY THRER SYSTEMS AND ACCORDING TO
WeicnrT or OHERSE
y . Average | nds . i . Per cent fat Weight
Pounds mi per cent. fat » made Weight n Per cent. f 9 chease.
8 ¢ £ ¢ $ « $ e
900 2.92 77.25 5 b0 y 96 6 18
7 200 3.14 620.75 ) 47 47 ‘ 49 78 49 66
4 500 3.8% 140 3 72 6 62 59 35 26
3,600 4.21 378.75 26 U8 31 81 007 30 30
DIFFERENCE IN Tnree SysTems COMPARED WITH THE ACTUAL VALUE (AT B CENTS PER
Pouxp) or THE OnEese Propucep
Value of cheese made Weight of milk Por oent. of fad { Per cent fat Per cent. fat in
at 8c. per pound o 2 milk
8« $ec 9« ! (
G 18 6 68 22 2 92
49 66 $ 30 219 9 3 14
85 26 1 O} | 133 43 3.88
) 80 3 32 | 1 61 | 2 4.21
|
Mixing Rica Axp Poor Mirk.
| | . Average 1bs cheese \ o
Average | o o000 | Average lba. cheese per Ib, fat A verage i Average Ibs
er cent. | s* | | per cent Kind of " .
¥ lbs. fat in g milk cheese made per
fat in mik. ﬂn»\ 300 1bs. milk.
milk Green Cured ureen, Cured. | .
| e e | e | — —r | ——] -—“ NI [ EE———
423 | 12.%6 33 66 32.08 2 65 2.52 021 | Rich \ 29 16
3.23 | 970 27.75 26.25 2.85 2.70 0.18 Poor J - v
3.73 ‘ 11.20 31.08 29 50 277 2.63 | 0.14 Mixed | 29 50

It has been suggested by some that if the milk containing different percentages of

fat were mixed together, as is the practice in cheese factory work, where the milk is not

made up separately as in our experiments, the results might be different

To test this

point tk
rich mil
the rem
and poo
making
greater
and poc
of moist

(GENERA

Number
Pounds «
lotal 1bs

Average |

Pounds f
Pounds f:

Pounds

Pounds

\\n[.QRr'
in H

Pounds ¢
Lper «
Pounds ¢
|[I"rl
Average
and «

Average
avers

Average
avera

Th
been ms
milk rai
fat in t
per 1 b
constan
nge of f
milk.

One
+ One



1 MLk

Average
t tal score
Max. 90.)

Weight

49 66
35 26

30 30

ENTS PER

snt. fat in

ik

erage lbs
&) Illudv‘ per
Ibs. milk.

29.16

29 .60

ntages of
ilk is not
test this

DAIRYING. 49

point three trials were made in September, October and November, by taking 450 lbs, of
rich milk and 450 Ibs. of medium or poor milk, and then after removing 300 lbs. of each
the remainder was mixed together and made into cheese to compare with the vats of rich
and poor milk. The table shows the results to practically agree with those obtained by
making up the milk of different qualities separately. There seems to have been a slightly
greater weight of cheese produced from the mixed milk than from the average of the rich
and poor milk made up separately, though this may be due to differences in the amount
of moisture retained in the cheese.

GENERAL SUMMARY OF Five YEars' ExperiMeNTs ON THE RELATION oF FAT 1IN MILK
10 THE QUANTITY AND QUALITY OF CHEESE MADE,

Totals and

averages

1897 1898

imber of experiments { 27 250

inds of milk used in each vat ( 00 300

X
tal lbs. milk used in H (rich milk at each year X 30 17 R, 100

000
700
700

L rmall 2 0, ( T 8.100
inds milk used each year . 2% i 16.200

r cent. fat in milk each vear Bl §) 3 } 4.3 50
) - 2.9 2.70
02
216

3. 620

age per cent, fat in H mill
I ‘

Average per cent. fat in milk used during five years

Pounds fat in H milk eaoch year and for five 1,216.00 3.982.69
Pounds fat in L milk each sear and for five vear ) 972.60 97 9 or . 117427
3.26

Pounds cured cheese made from H milk . ,236.25 3.1556.76 iH3.76 0.t )9
- - L “ 125.60 2,76 R 72 3 936 .00

Pounds cured cheese made from 1 b, fat in H milk ) p. . ) 1 2.566
. ‘ , : 2.815

Average pounds cured cheese made from 1 |b. fat

in H and L milk P 2.66 4 | 2.6 2.71 2 2.677
Pounds cured cheese made from 1 Ib, fat and casein

(per cent. fat + 2) in H milk 3 715 " 716
Pounds cured cheese made from 1 1b, fat and casein

(per cent. fat + 2) in L mlk . 6 7 : 736
Average pounds cured cheese made from 1 b, fat

and casein (per cent. fat + 2) in H and L milk 'y 7: 1 725
Average per cent. fat in whey from H milk and

average for five years cecsess
Average per cent. fat in whey from L milk and

average for five years

The above table shows that during the five years of this work 250 experiments have
been made, in which nearly 200,000 lbs. of milk were used. The percentage of fat in the
milk ranged from 2.7 to 5.5 and averaged 3 6. The pounds of cured cheese per pound of
fat in the milk averaged 2.5 for rich milk and 2.8 for poor milk. The pounds of cheese
per 1 1b. of fat and casein (estimated by adding two to the per cent. of fat) was fairly
constant whether rich or poor milk was used, there being a slight decrease as the percent-

nge of fat increased. The average percentage of fat in the whey was higher from rich
milk.

* One vat of H milk not included as it was over-ripe,
t One vat of L milk not included because of accident in handling.

4 A.c.

- e

T




AGRIOULTURAL COLLEGE AND EXPERIMENTAL FARM

TaprLes SHOWING LBS. CHEESE MADK PER 1,000 LBs. MILK, PER LB. FaT 1N THE MILK, AND
PER LB FAT AND CASEIN (PRR CENT. FAT + 2) IN THE MILK. ALSO LOSSES
oF FAr axp Casgiy 1IN WaEY. ExperiMENTS oF Five YEARS
GroUPED ACCORDING TO PERCENTAGE oF Fat IN MILK

|

{Cheese made
per 1b. of fat
and casein

Average per
cent. casein
in whey

CObeese made
per 1,000 1be
of milk

Average fat
in whey

Cheese per
b, of fat

| | Ib

Milk below 3. per cent Average 2.87 87.518 3.000
300t0 3.50 ¢ - . 90 .845 2.5802
3.50 to 4.00 . ! } 100. 255 2.615

4.05 to 4 50 . . 106.781 2.638

‘* 4.65t05.00 74| 114,404 2.412
5.05 to 5.50 = 52 121.358 2.328
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TasLe SunowinF Loss oF Far axp OasgiN 1IN Waey By MaNvuracTruriNg Rica AND Poor
MiLk iINTO OHEESE

Per 1,000 Ibs. Milk Per 100 1bs. Cured Cheese

Fat and

Casein

Fat and I

\ at Casein
Casein

It ] ) b
Av. loes of fat and casein in whey below 3 per cent, 3 1.004 7 3.004
* . » 3.00t0 3 50 e ) 1.018 < ) y20 3.163
3.66 to 4.00 : { 1.203 § 2 3.212
4.00 to 4.60 » § ) 1.054 3.2 y 3.023
4.56 t0 5.00 ' |
5,06 to 5 6O

These tables bring out some interesting points in the experiments when grouped
according to the percentage of fat in the milk. The chief points to notice are :

1. There is an increased yield of cheese per 1,000 Ibs. of milk as the percentage of
fat increases. An increase of one per oent. (3.2 to 4.2) in the fat of the milk caused an
average increase of nearly 16.5 lbs. of cheese per 1,000 lbs. milk, which at 8¢c. per lb,,
gives an added value of §1.32 per 1,000 lbs. of milk testing 4.2 per cent. fat as compared
with the value of 1,000 lbs. of 3.2 per cent. milk.

2. Aa the percentage of fat in the wmilk sncreased there was a gradual decrease in
the pounds of cheese made per pound of fat in the milk. Milk testing 3.2 per cent. tat
produced an average of 2.8 lbs. cheese per lb. fat in the milk, while milk testing 4.2 per

cent, fat yielded an average of 2.5 ibs. cheese per 1b. of fat in the milk.

3. The yield of cheese per lb. of fat and casein, the latter estimated by adding 2 to
the per cent. of fat, ranged from 1.7 to 1.8 lbs. A fairly constant ratio is necessary 1n
order to establish the fat casein theory or method of dividing proceeds among patrons.
As the yield of cheese is siightly less per 1b. of fat and casein in the richer milk as com-
pared with the poorer, this system gives a slight advantage to the richer milk when com-
pared with the actual cheese capacity of the two. This is well.

4. The experiments prove that not only is the percentage of fat higher in the whey
from rich milk, but the total loss of fat per 1,000 Ibs. of milk and per 100 1bs. of cured
cheese is greater from the rich milk. There was not muoch difference in the loss of casein
in the whey from rich and poor milk.
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TABLE SHOWING PER CENT. LOs8 IN WERIGHT DURING ONE MoONTH'S Curixg or Ongesg
MADE FROM RicH AND Poor MiLk. Five Years' EXPERIMENTS

Average five
years

4.260
4.4%4
4.107
4.064
3.076
3.532

Per cent. loss in curing cheese made from milk below 8.00 per cent
“ “ “ ' “ 800 to 3.50

- 656 to 4.00 -

e 4.06 to 4.50 -

“  4.55 to 5.00 “

65.05 to 5.560 .

TaBLE SHOWING SCORINGS OF CHEESE MADE PROM RicH AND Poor MILE
oF Five YEars' Scorixas

AVERAGE

Aversge

total

Max.1 Max 20, |Max.100

ese made from milk below 8 nt 5 14.39 17 .(

‘ 300t0850 ! 7.$ 14.03 17

to 400 . 14.00 17
$4.05 to 4.50 ‘

t

Average score of cl

he 89.92
“ -

) 89
“
)

90

4

¢ 4.6 y 5.00 13.06 6 89
“ 5.05 60 ¢ : ) 4 13.7¢ )

l
4 3:

13.94 17.28 9.4,
- t

4
i

The preceding tables show :

. That the rich milk cheese lost leas in curing than did those made from poor or
medium milk,

2. The average of the five years' scoring does not show very much difference in

the quality of the cheese made from the milk containing the different percentages of fat
In individual cases there was a marked difference in the quality, but when all was
averaged this difference largely disappeared. The extreme difference in total points
scored in the groups was 2.27 points in favor of the richer milk. The peroentage of fat
in normal mwilk is but a small factor in determining the quality of the cheese which is
made from it, 8o long as the fat is about 3.5 per cent.

TaBLE SHOWING AMOUNTS OF MONEY THAT WOULD BE CREDITED TO PATRONS BY THE
THREE SYsTEMS Now IN USE, BASED ON FIvE YEArs' EXPERIMENTS

Amounts of money (cheese 8 ¢.) oredited by three

syrtems and according to weight of cheese.

Average per| Pounds
cent. fat, I‘chwn-nunlevi

Pounds milk,
Weight | Per cent. |Per cent. fat

| Weight
' l milk. fat. | + 2.

cheese.
|

|
; Ibs, l $ c $ e $ c
|

1,207.76

6,992.756

8513 |
534 88

92 91
b58 09

96 62
569 42
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25
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218
3

694 01
2556 93
42 68
20 11

582 09
242 66
39 08
17 92

579 88
240 90
38 44




AGRICULTURAL COLLEGE AND EXPERIMENTAL FARM

.
TasLe SHowING DiFFERENCES BETweEN AMounTts oF MoNEY RECEIVED BY THE THREE
SYSTEMS AND THE ACTUAL VALUE oF THE CHEESE MADE DuriNG Five
YEeArs' EXPERIMENTS,

Value of cheese Per cent. fat Average per cent
made Weight of milk Per cent. of fat + 2 fat in milk.

Nors + 10.37 in the first co umn means that the patrons who supplied milk containing 2.87 per cent,

fat and were paid according to the weight of milk, received $10.37 more than thay were entitled to ; and
19.35 means that those who supp ied milk containing 3 83 per cent. fat, and were paid according to the
aht of milk, received $19.35 less than they were entitled t

APPLICATION OF Resurrs To METHODS OF PAYING PATRONS

Many valuable scientific points have been gettled as a result of the work done during
the five years ; but, from a practical dairyman’s standpoint, the most important feature
of the »xperiments is their application to conditions a8 we find them in Canadian cheese
factories, We have three methods or systems of dividing proceeds of sales of cheese
among the patrons who have supplied the milk to make this cheese. The oldest is that
known as the “pooling system,” or dividing ae:ording to the weight of milk delivered.
The results indicate very clearly that this system is very unjust, yet the majority of
factories continue to divide on this basis, largely for the reason that it is the easiest and
least expensive method. The second system practised by a number of factories is the
« butter-fat ” or * test” plan. This is a marked improvement over the former, but our
experiments show that this system places too great a premium on the butter-fat when
compared with the actual cheese produced from the milk. The third system, that pro-
posed by this station, is what may be called the “fat and casein ” method, the latter
being estimated by adding two to the percentage of fat. Our five years’ experiments
prove that this system comes nearest to the actual value of the cheese produced, though
it still places a slight premium on the butter-fat. It encourages the production of good
milk, and at the same time does not discourage the majority of patrons who have average
milk, and who are apt to envy those patrons whose cows give a small amount of rich
milk and draw a disproportionately large share of the proceeds of cheese sales when
the money is divided on the basis of the fat alone.

Errecr ofF SerriNg MiLg AT DIFFERENT TEMPERATURRS.

#JThe experiments relating to the effects of temperature of the milk at time of adding
rennet are & continuation of those made in 1895 and 1896. One vat of milk was set at
36° at each trial and the other vat varied in temperature from 76° to 96°. In former
trials, when the milk was set below 80°, the time from setting to dipping and from dip-
ping to setting was increased ; but this year there is not 8o much difference on these
points when compared with setting at 86°. There was, however, an agreement in the
greater loss of fat in the whey from setting at a low temperature and consequently a
smaller yield of cheese, as shown by the table, There is not much difference in the
quality of the cheese from setting at different temperatures, as shown by the score,

We may repeat the ruie as laid down in bulletin 102 and in the report for 1896 :
« Above 86° and up to 95°, each increase of one degree in temperature of the milk
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decreases the tims required for coagulation by about one minute. Below 86° to 80" a
decrease of one degree in temperature of the milk increases the time for coagulation by
from one to two minutes. Below 80° the time is irregular.”
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This rule is valuable when making a rennet test of milk which is not at the proper

temperature, viz, 86°. With normal milk, a temperature of 86° is advisable when
adding the rennet.

f adding Erreor oF DirFERENT QUANTITIES OF RENNET.

as set at

1 former This is the fourth year for the experiments relating to the effect of different quanti-
rom dip- ties of rennet used in milk for cheesemaking. They point to the following conclusions :
on these 1. Less than 3 os. of standard rennet per 1,000 lbs. of milk causs & loss of fat in
it in the the whey much greater than is the case by using over 3 oz. of rennst. In the experi-
[ue_ntly S ments for 1898, it will be noticed that where 1 to 2 oz. of rennet wns usecd, the percentage
e in the of fat in the whey was .45 and .30, whereas when a larger quantity was used, the fat in
i the whey was seldom over .15 of one per cent.

or 1896 : 2. The length of time from setting to dipping und from dipping to salting was much

the milk the same,whether a large or a small quantity of rennet was used.




AGRIOULTURAL OOLLEGE AND EXPERIMENTAL FARM.

3. When less than 2 oz. of rennet per 1,000 Ibs. of milk was used, the yield of cheese
was considerably lessened ; but an extra large quantity did not always give an increased
yield, though it did in some cages, especially in 1897,

4. The highert scoring cheese were made by using about 3 oz, of standard rennet
per 1,000 lbs. of milk.

5. The timo require? for coagulation decreased as the quantity of rennet was in-
oreased. (See table.)

Per cent. fat in

milk,

r 1,000 b

milk.

cured

seconds

|
Whole
mwilk.

I

cheese from

Reuonet test
setting to
dipping.
dipping to
salting
300 1b.

Whey

Rate of rennet
Minutes coagula
Time from
Time from

’ max. 100,

| Score—

| Lbs

|
|
|
|
|

|

1

‘ ounces, | hrs. min hrs. min. ‘

|

21 t 8% | 32 3 2 3 04 |

21 1 | 3 30 3 11 ]
l

21 } 33 3 11 S 05
21 | 6 3 16 3 04
20 52 3 01

20
20

|
’ 4 2 ‘

20 : 2 )7 . 00 ¢ 3.30
l

3! § 28 | 2 3 40
‘ p ly 3 b, 29 2 3.40
20 | g : 8 1 300

} 40
20 4 8 17 § 01

3 40

14 34 - 2 09 3.40
14 10 2t 3.40

21 § § § 5 X 51

. : 3.00
21 | | 8 51

3 00
20 34 3 o 55 | 75 | 3.90
20 | 23 8 2| 3 55 t 3.20
18 ! 3% | ;| 3 43 | 50 | 8.20 |

18 | 184 5 3 4 | 9 [ 3.20

19 | 3% | 80 3 30 : 20 50 3.30 | ! 89
19 | 5 17 3 2 3 27 7.25 30 | 87

J

|
31 ‘ 20 08 % 30 Al 90
15 \ 2 07 27.50 3.30 D 88

18
18

19

33 K 09 11 50 | 8.10 81
19

16 3 10 | 10 | 2475 | 310 5 | 88
‘ 3 17| 265 [ 33 | 12| s
|

10 l 26.50 | 3.30 [ 894

19 | 3% | 39 3 10
19 | 14 3 11

6. Cheese having a large quantity of rennet matared more quickly than those made
by using a small quantity of rennet in the milk.

7. We have endeavored to deduce a law for the effect of rennet on the time required
for coagulation ; but y difficulties are met, such as the difference in the ripeness of
milk, aLd a difference in the susceptibility of milk for rennet influence. However, roughly
speaking, we may say that the average of four years' experiments indicate that an in-
crease of from 1 oz. to 2 o per 1,000 Ibs of milk decreases the time for coagulation
about 30 minutes ; frow 2 to 3 oz the time is decreased 10 minutes ; from 3 to 4 oz. the
time is decreased 7 minutes ; and above 4 oz, the time is decreased an average of about
3 minutes for each increase of one oz. of rennet per 1,000 lbs, milk.

Quantity
per 1,0
m

1 ounce
“

13

26
26 .

Thes
been cond
1. 0
remained
but they
whole le:

dipped ea



DATRYING.

f cheese THE TIME REQUIRED FOR COAGULATION.
creased
Minutes coagulating. Rennet test 20 seconds.
|
| reanet Quantity of rennet|
per 1,000 lbs

: milk Average for

was in- | four years

1 ounce
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Errecr o DipPING AT DIFFERENT BTAGES OF ACID.
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These experiments, relating to the effect of acid on curds when in the whey, have
been conducted for four years. The four years’ work points t» the following conclusions :

1. Ourds dipped with one-eighth to one quarter of an inch as shown on the hot iron,
remained less time in the whey than those allowed to develop one-half to one inch of acid,
but they took a longer time to mature after dipping before they were ready to salt. The
whole length of time from setting to salting was much the same, whether curds were
dipped early or late. There is no gain in time by leaving curds in the whey too long
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There was not & great deal of difference in the yield of cheese from early or late

dipping. What difference there was, was in favor of early dipping—one-eighth to one-
quarter inch acid

3. The loss of fat in the whey first drawn was practically the same in both cases ;
but the percentage of fat in the whey drippings was, in nearly every case, higher from
the curds allowed to develop over one quarter of an inch of acid in the whey. This ex-

plains the harsh nature of acidy cheese. It is, to some extent at least, due to the loss of
butter fat from the curds aft: dipping,

{. The quality of the cheese in nearly every case was better from the early-dipped
curds. Curds allowed to remain in the whey until they show over half an inch of acid
are harsh in texture, “ cut ” in color, and usually sour to the taste

About one-eighth of an inch of acid by the hot iron, or two-tenths of one per cent.

of acid as shown by the alkali test, gives the most satisfactory results with normal milk
in Canadian Cheddar cheesemaking,

. PurriNé Curps T0 PrEss AT DirFeRENT TEMPERATURES.

These experiments have been conduoted for the fourth year. The range of temper-
ature at pressing has been from 60° to 92 The highest scoring cheese in 1898 was from
curd put to press at 82°, and the next highest was put to press at 94°. A range of from
80° to 90° seems to be favorable for putting curds to press. No particular harm resulted
from cooling the curds to 60° or 62°, except that in one or two cases the cheese were
slightly open, as was also the result from pressing at 92°. Again at 94° the cheese were
fairly close

' Lbs. cheese Scoring of cheese
| :’: | | | ‘ |
=4 o 1 | |
Date = - | ‘ i | & ’ |
g a ‘ g = g
-} Ef 1 I . - } E j - = ‘ = -
< - ¢ & 2 ) £ g | = - 8
-1 & 4 n o5 E | & 3 - 2 ’ o
— =¥ | o - = | O £y — M~ | -
——— — — | — | — S — —— . | c— s | c— | c——
| [ It Ib | \
October 29 600 3.90 ‘ 81.76 32 9 15 | 16 10 | 92
l | 83.25 81 19 I 14 16 | 10 | 90
November 8 600 ‘ 3.60 | 81.25 31 17 ‘ 14 17 10 ! 89
33.00 30 19 | 12 | 16 10 i 87
| | |
10 . 600 | 3.60 32.00 31 18 | 3 l 18 10 i 90
‘ | 83.76 31 | 19 | 12 l 16 10 88
12 600 3.60 32.00 32 | 19 ‘ 14 18 | 10 l 93
83.50 81 | 17 | 18 | 16 | 10 | 87
; | |
July 14.... 600 3.40 28.50 | 27 29 18 | 1 l 17 10 88
25.00 26 28 | 18 i 14 18 | 10 88
August 23 .| 600 3.30 27.50 | 26.60 | 83 | 32 ' 18 } 14 | 18 10 ’ 92
28.00 | 27.00| 88 | 32 | 18 14 | 18 | 10 | 92
| | ‘ | |
- 17 oo 600 3.80 28.00 27.26 | 83 | 30 18 | 14 l 16 10 | 88
271,00 | 26.26 | 92 | 29 18 | 14 | 17 10 | &8
| | | |
| | ‘
July 29 . 600 | 3.20 | 27.00| 26.00| 8¢ | 30 | 18 | 14 | 18 | 10 | 90
| .50 %.00| 92 | 30 | 17 | 17 | 10 ‘ 88
| | | ‘ |
9. 600 3.2 27.00 | 25.75 1 84 ‘ 31 18 I 14 | 18 ] 10 91
2600 25.00| o4 | 81 | 18.7| 14 | 18 71 10 | 92.4
| ‘ ‘ ‘
“ 80, 600 3.40 28.00 2700 | 79 | 30 18 | 13 17 | 10 88
| 27.00| 26.00 | 94 | 20 | 18 | 14 18 | 10 ' 89
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The general conclusion is that quite a wide range in temperature may be allowed for
1 g F y

putting curds to press, so long as the press room is kept moderately warm to enable the

cheese to form a proper rind.

CuriNG Cugesg AT DIFFERENT TEMPERATURES

During June, July, August ané September, eighteer. experiments were made to note
the effects of temperature in curing cheese. Three cheese were made from one vat of
milk, after which each cheese was weighed and then placed in the rooms kept at the
different temperatures as shown in the tables. At the end of a month each cheese was
weighed again, and at the end of about six weeks each cheese was scored. A number of
the cheese were kept four or five months and scored several times by different judges
In nearly every case there was a marked difference in favor of the cheese cured at a tem
perature of about 60°. These cheese weighed about 30 lbs. each. The readings for
temperature and moisture were taken about 8 a.m. each day. During July and August
from 150 to 200 lbs. of ice were used in room No. 2. Steam was used to regulate the
temperature in September and October. In August fresh lime was used in No. 1 room
to reduce the moisture, but it had little or no effect.

Beginning October 18th, we arranged for three cheese per day to be sent to oar
curing rooms from Freelton and Rockwood factories. (Owing to a misunderstanding,
only two cheese were sent the first day from Rockwood.) This was done for three days
The cheese were taken from the hoops at the factories and sent to us as quickly as
possible. On arrival at the curing rooms, they were carcfally weighed and one cheese
placed in each of the rooms kept at different temperatures. The cheese were weighed
weekly for four weeks, They were scored by Messrs. Brill and Bell during the same
week when they were a month old, and again on November 29th by Mr. 1. W. Steinhoff,
Stratford, western representative of Hodgson Bros., cheese expoi ters of Montreal. The
cheese from these factories weighed an average of 84 lbs. from Rockwood and 80 lbs
from Freelton.

Cheese-curing experiments for month of June. The highest outside temperature was 93°,
the lowest 34°, and the average 61.5°,

i
i
"
i

Number of experiments, 4. | Room No. 1, Room No. 2 Room No, 3
—_— - ——— — - | - s — —— | — e— e c—
Size of room—cubic feet .... ....... ‘ N 1,844 863 863
Method of controlling temperature . ves.. | Sub-earth duct. | Sub-earth duct No control
and ice. |
" o moisture s es " ‘_ ‘ “
Highest temperature in room during month { 72° 66 ° | %°
Lowest o - - X b8 ° b6 ° | b9 e
Average - - " coveses | 66.2° 60.8° | 67.6°
| |
Highest per cent. moisture in room during month .... I 95 95 ‘ R4
Lowest e = - 83 84 73
Average “ “ - " 87.9 88.8 7.2
Average per cent. shrinkage in cheese in one month I 3.08 2.711 “ 3.19
Average flavor (max. 35).............. ’ o)) 31 30
Quality ‘ “ closeness (max. 20) 17 18 17.6
of < o color (max. 15) } 14.2 14 | 14
Cheese. l “  texture (max. 20) | 17 17.2 | 17.2
“  total score (max. 100) | 89.2 90.2 89
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Oheese-curing experiments for month of July, The highest outside temperature was 96°,

the lowest 34°, and the average 68,2¢

Number of experimenta, 4 Room No 0( No Room No. 8.

|
| —_—

Size of room-—cubic feet 1.844 34 863

hh‘thm. of contre olling temperature

Sub-earth duct n No control
‘
moisture Lime & . e

Highest le]mratnrw in room during nmmL 7%° 7 © 79°
Lowest " bb< 53 © b7°
Average o ¢ o 67°
Highest per cent, moisture in room during month . ... 9 95 84
Lowest » o - o 63
Average 76.8

Average per cent shrinkage in cheese in one month 3 3.2 | 4.04

A‘wmge flavor .
Quality ‘ closeness
of

18
color
(‘,hml-u- ' y texture

e L

17.¢

total score 88

&

Cheese-Ouring experiments for month of September. The highest outside ten pera
ture was 96 ©, the lowest 11 ©, and the average 51.20°,

Number of Experiments, 6 Room No.1. | Room No. 2 Room No, 8,

Size of room—cubic feet 1844 863

Method of controlling temperature sub. earth duct, D some steam

moisture. .. ” - no control

Highest tnm}mramre in room during month : 75 5¢C 86°

Lowest - e 5 © 3° b7°
Average . . ‘ ” . [ 70.0°
Highest per cent mnmnr' in room vhmng year " ¢ 91,
Lowest e . 7 { 16.
Average - - - ” n S ! 76 68.5

Average per oent shrinkage in cheese in one month 4.67
Average Flavor
| e Closeness
Quality of cheese < “ Color
" Texture
Total Score

Oheese

ture was 8

Size of room
Method of ¢

Highest tem
Lowest
Average
Highest per ¢
Lowest -
Average
Average per

Quality of ol

Dates ches
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Obeese-curing experiments for the month of October The highest outside tempera-
 was 96°, ture was 87 ©, the lowest 11 ©, and the average 44,20 °

Number of Experiments, 4. Room No. 1, Room No. 2 Room No, 8,

ym No. 8,
Size of room—cubic feet : 1844 863 863
Duct. & Small Ice used on Steam
— !\lo!hu'l uf cnntrulllng tempera’ are. , K amt. of steam Oct, 3rd Pan of water on
- mouisture .. - duct. part of time steam pipe
863 8 Highest tnmporalvm in rvom vi'xrlng m -n'r. e 65 86°
Lowest 62° b4® 62°
 control B Average = - ® . 66,6 59.0° 71.6°
“" o

Highest per cent, moisture in room 1 iring m -nlh 90, 97 85,
Lowest - | 70 | 46,
Average ' - - - ' | 79.4 62.6
Average per cent. shrinkage in cheese in one month | 4.71 3. 5.32
f A\rrogv Flavor 30.5 32 27.2
| Closeness 18.7 ! | 18.0
Quality of cheese < - Color 5.0 { 14.5
| - Texture 16.0 18.7
Total Score 90.2 93.! 856.5

Detail and average score of cheese cured at difforent temperatares

66.1 degrees 60 degrees 68.6 degrees
Dates cheese

were made Dates of Seoring
were ¢

Points
scored

scored scored Average

Average ; Points Average Points
—
|

ten pera 2 { July 18 3¢ on 9%
Iy { Aug. 13 ; 90.0 92

[ July 18 94 [ 8

Aug, 13 § 89.1 90

l Sept. 2 ) 90

‘ Aug. 13 87

{ Sept. 17 | > > | ) |

3 LOct. 13 93

n No. 8. ¢ (Aug. 18 ) | 91
# | Sept. 17 | 88

: .| { Oect. 18 || 92

- . | Nov, 17 90
L “2 J | 90

863 [ Sept. 17 | ! ) | 92
L Oct. 18 ] ' 91

b steam Sept 17 | g 89

pontrol o J Oct, 13
.o ) Nov. 17

“ 29

{ Nov, 17
1“2

f Nov. 17
|\ 2

{ Nov
) ‘

93
89

6 ° 8"

‘.00
91
91
93

Nov, 1

92

‘0'4

93

o s e e S ——




Summary

Total number f experiments, 18 Room: No, 1 Room No. 2
Size of room, cubic feet 1,844 863
Method of controlling ten perature Sul luct I 1

earth duc ce and duct,

n sture
Highest temperature in room L 67
Lowest - 1) h3
Average o 66.16 59.69
Highest per cent, moisture in room 95 "7
Lowest “ “ 70 43
Average . ! " 84.63 51.71
Average per cent shrinkage in cheese in one mont} 3.85 3.40
[ Average flavor 20.72 0 44
Quality “ " oloseness 18 16 18.72
ot . color 5 14.50 14.50
Cheese | . texture o 15.66 17.(
\ o total score 88.04 0.71

Oheese-curing experiments with cheese bought from factories,
perature was 66°, the lowest 11°, and the average 39.3

Three experiments, fact ry at Rockwood. Room No. 1 Room No, 2 I
|

Size of room, cubic feet 1,844 863 |

Method of controlling temperature " Duct and steam Steam
- o moisture . . ye LI Duct No contro) J
Highest temperature in room.... e 72°¢ 64° |
Lowest b “ 62° . 54 ° |
Average " - 66.6 ; 58.6° ,
Highest per cent. moisture in room 84 ; 80
Lowest " - " behn 64 43
Average - ™ isades oo 76.0 | 61.6
Average per cent, shrinkage during first week 1.17 98
o - . **  second week 89 89
o " ” ‘“  third week.... .60 70
b - o ‘" fourth week...... .60 ‘ .80
" - " - four weeks ’ 3.23 2.86
( Average three scorings on flavor YT SO 30.16 | 30.66
Quality | * " " ” closeness. ...... . 17.60 18.11
of { “ b - o oolor ¢s00essnce 14.50 14.656
Cheese | * i - - texture ... . 16.33 17.11
L ’ = i total...... 88.560 90.44

AGRIOULTURAL COLLEGE AND EXPERIMENTAL FARM

of cheese-curing experiments—four months. Cheese made in College Dairy.
The highest outside temperature was 96°, the lowest 11°, and the average 59

Room No. 3

863

No control

86 <
b7 °
08.64 -

91
16

The highest outside tem

Room No. 3.

|

863

Steam.
Water pan on
pipe,

80°©
66 ©
72.1°

76

46

56.3
1.67

1.00
o1

28.88
17.00
14,33
14.88
85.11

(W -+ Tl

Cheese cu

Thre

Size of room
Method of ¢

Highest ter
Lowest
VOrage
Highest temn
Lowest
Average
Highest per
Lowest :
Average
A verage per

-

Dates cheass
were made

-3
e,

e, e,

20

R N—



ge Dairy

59.7

863

) control

| YA~
b7

08.64 -

91
46

72.1¢

28 53
18 17
14.29
15.00
80.99

side tem

m No. 3

863

iteam.
ler pan on
pipe,

80°
66 ©
72,1¢
76

46
56.3

1.67
1.00
o1
.81
4.21

28.88

Three experiments, factory at Freelton

Size of room, eubio feet
Method of controlling temperature

3 " o moisture

Highest temperature outside 66

Lowest ' 11
Average - . 30.8¢
Highest temperature in room
Lowest o ‘

Average
Highest per cent. moisture in r m

Lowest
Average - A
Average per cent. shrinkage during first week

second week
third wee
fourth weel

Freelton

Dates chesse Dates of
vere made scoring. Names of judges

f Nov, 15./G. J. Brill
et. 17 “ 17.]A. T. Bell
-} 0 20.1. W, Steinhoff

‘ ** 16.|G. J. Brill
19 * 17.]A. T. Bell
) 20.1. W. Steinhoff
( “18.1G. J. Brill,
21 *“ 17./A. T. B