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FOURTEENTH ANNUAL REPORT

OF THE

ONTARIO AGRICULTURAL COLLEGE

AND EXPERIMENTAL FARM.

(GUELPH, January 2, 1889,
To the Honourable OHARLES DRury,

Mimster of Agriculture :

DEAR Bir,—I have the honour to submit herswith the Fourtee
of the Ontario Agricultural College and Experimental Farm.

In this Report we have reviewed briefly the work of the year 1888 under seven
heads, as follows:—

nth Annual Report

PART I.—REPORT OF THE PRESIDENT.

PART IL—Rerorr oF THE PrOFESSOR oF (GEOLOGY AND Narurar Hisrtory.

PART IIL—REPoRT OF THE PROFESSOR OF OHEMISTRY.
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IV.—REPORT oF THE FOREMAN OF THE HORTICULTURAL DEPARTMENT.

PART V.—REePorRT OF THE PROFESSOR OF Dairying.

PART VI.—REPORT oF THE PROFESSOR OF AGRICULTURE.

PART VIL-—REePorT oF THE PHYSICIAN.

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

JAMES MILLS,
President.
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REPORT OF THE PRESIDENT

AGRICULTURAL OUTLOOK

The prospects of the agriculturist

are, perhaps, a little brighter than they were a year
ago. Farmers are utlupung themse

Ives more or less to the altered civcumstances in which
they find themwselves. They are relying less on wheat than they dic
of them are earnestly studying how they ‘
branch of their business.

The comparatively light crops in certain localities have been more
balanced by the higher pricee - hich are paid for farm produce
ever, especially in portions ol the counties which border on the
River St. Lawrence as far cast as Brockville, the drouth «
disastrous in its effects that no price
nearly every kind of crop.

The law of supply and d mand and of equal interest must ultimately prevail, and |
have no doubt that before very long the condition of Ontario farmers will be mucl

improved. In the meantime, however, there is need of economy, better methods, better
markets, and closer attention to business

1 formerly, and many
can reduce the cost of production in every

than counter

In some sections, how
Georgian Bay and on the
f June and July was so
can make up for the great falling off in the yield of

EDUCATIONAL TENDENCIES,

For some years past the leaders of educational work in England, the United States,
and Canada have given muca prominence to written examinations on elaborate pro-
grammes of study, as the most relisble and satisfactory means of accomplishing the objects
aimed at in universities and in schools of all grades, from the highest to the lowest. Much
has been said in favor of this method ; and some strong objections have been urged
against it.  Able and learned men may be quoted on both sides, and we shall not attempt
an argument in support of either, but simply call attention to the fact that the.e are, at
the present time, in all the countries named, a m«rked reaction in favor of simpler
methods, and a growing desire to make the work in p:imary and intermediate schools,
that is, the rchools of the great majority, point more directly to the duties of every day
life,

Two thiugs have been urged against elaborate courses of study in primary and inter-
mediate schools :

(1) That they have a tendency to make the instruction and training in the funda-
mental branches of an English education less thorough and satisfactory than it otherwise
"()Ill(l ‘)e.

(2) That they educate a large number of people away from the occupations to
which they are bert adapted, by developing within them a desire for some sort of employ-
went in which they can make a living without manual labor,
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(3) That the standard for admission to the High Schools should be raised,

view to keep children longer in the Public Schools, and thereby make them more profi Y!|

iont in those elementary branches which are most likely to be of service to the great e
we think the results of Puabli -

work of after life. If this were done,

School work would be better than they now are,
High Schools and thus weaned away from the most important oce upations

arge as it 18 at the present time
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He teaches with that fact more or less
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We, of course, admit
place on boys any obligation either to leave
but it should be borne in mind that the wor
largely by the results of various examinations.
prmnhwnll_\' in view ; and, the refore, those pupils who stay in
they have p-hswl the entrance examinat have done the work prn-m-ri\uml for it, very
fmluvmly have either to prepare for the continne their studies
with but little attention from the teacher. For that reason, we think, the fifth class in
the Public Schools generally amounts to little or nothing, and, therefore, we would raise
the standard for the entrance examination, so that candidates could not pass it without
a much more thorough and exact knowledge of the elementary branches than is now

ion or
third-class examination or

)1

rl‘nlnirwl,

AGRICULTURE IN THE NORMAL SOHOOLS.
anxious to keep abreast of publi
school system, has not only taken
in some of the mechanic arts for
of lectures on agriculture

Our pmgr('ssivv Minister of Education, who 1s
g that seems likely to improve our
ling elementary training
those who may desire it, but has already arranged for a course
in the Toronto and Ottawa Normal Schools. This is certainly a step in the right direction,
and we only hope that the instruction given may be such as will fit the teachers for
undertaking the work which will soon be required of them in the Public Schools.
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CHANGES IN OUR STAFF.

('ll.th:'\ in the staff of a school or « llege always caus more or less anxiety and

nerally speaking, the les frequently they occur, the better for all cone rned W
William Brown, C.E., as Profess r ot Agriculture and Farm Superintendent, held
ery responsible and important position in

years ; and during that time he did ]

a
this institution for the period of thirteen
18 full share, not

turing on agriculture and
the reports of which he
nited States and Great Britain

stock, but in a great variety of experim
ecame widelv and favorably known throughout the 1
Professor Brown was a ealo

's and energetic worker, and a racy, vigorous writer H¢
bliging and kind-hearted almost to a fault, and always

a \".\ 1:|m.|i':v'ulu]u!lnun
On the st July last Professor Brown resigned his profe sorship and started
r Australia with a view to securing

g a similar position in that great colony ; and I need
y say that I wish Professor

Brown abundant success in whatever may
ttention,

engage his
Professor Brown’s successor is Thomas Shaw, l':“1~ of The Canadian Liv: Stock

sterling honesty, untiring industry, long apprenticeship
on a ";lll:ull;lll farm, :lml varied \]u rience

7

nal, Hamilton, a man whose

as. a journalist, seem eminently to qualify him
for the position to which he has been appointed

Professor Shaw has entered on his
luties with honest congratulations fr

om professors and others, and it is hoped that before
long he will put every part of our farm into first-cl

lass shape and work it ir such a way
1 to exhibit the best methods of agricultur

and show a Imml.\nnn' financial return for
the money expended from year to year.

LEVELLING, GRADING. ETC.

No doubt many who have visited us w ithin the last two or three vears will remember

the unsightly ruins of the old farm buildings which lay a few rods south of the ( ollege A

little more than a year ago our new Che mical Labor wtory was erected on a portion of

those ruins ; and during the past summer we removed all the old foundations, filled the

deep pits, cut new roads, and graded the whole of the ground between the Coll¢ ge and the
new farm buildings.
We also removed our large weigh-bridge from the edge of the lawn and placed it

under cover near the new barn: constructed a4 new larm office, a large silo, and a

new piggery ; built an experimental barn, and painted the waggon shed. the

\ implement
house, and the old carpenter \lwll

DESTRUCTION OF FARM BUILDINGS

\fter all that is mentioned in the preceding paragraph was done, we he gan to con

ulate ourselves on the improved appearance of things generally and on the complete

ess of our equipment for instruction in most of the outsids departments, when the hand
f the incendiary destroyed in a few minutes nearls the whole of ou splendid farm build
ngs—the barn, horse stable, silo. heep house, and bull shed, with harness. utting-h
hreshing machine, grinding mill. pulpers, bel shafting, rack-lifte

0Xe8,
and the whole of last
crop. We had on hand i exceptio

large amount of hay, oats. pease, wheat,

turnips, mangele, and other crops he buildings just nameq : a | with them
consumed in an ineredibly short
stock was saved : but. had el r the energy, good judgment, and

of our students, the ] rs, and horses would have perished in the

ouragement is greot, and the interference with our work is a very consider
but it has ‘lr"".lul'_\' been determined by the Advi
Board and the Government to erect new and equally good buildings at the earliest

date With this prospect in view, our students are hopeful ; and the outlook for
e institution is not nearly so gloomy as it might have been.

trial to both students and officers :

\
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) esy of Vi (‘hancellor
effected with as little formalily and delay as l"‘““H"
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1 very ~'|‘<'\|\(x\lv1)' : and, at
] st October last
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special
examined 1n
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and were
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they received three degrees on
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BACHELORS OF SCIENOE IN A\Hl(l(‘l'l,'l‘l'l(l",.

Craig, J. A. .County of Russell, Ont.
(Oreelman, G. C.. Ont.
Fee, J.J
Paterson, B. E....

Zavitz, C. A ..

.County of Grey,
Toronto, Ont.
Ottawa, Ont.
. County of Middlesex, Ont.

Mr. Zavitz is Assist
emist in this institution
has lately

already have good gituations.
| acts also as Assistant Ch
Stock Jowrnal ; and Mr. Creelman

Of these young men, three
ant .\'upvrinlondvnt of I’.xpvrinn-n(x, AN
Mr. COraig is Editor of the Canadian e &
been appointed Lecturer on Botany and Geology in the Mississippi Agricultural College

which is one of the largest and best institutions of the kind that we have on this Conti

nent,
STUDENTS IN ATTENDANOE.
The outlook for a large attendance is more promising than it has been for severs
years. The number of new students admitted in October was 51 : and the great majority
f farmers, of from seventeen to twenty three years of age
1887

g, energetic sons O
r on the roll for 1
counties of Ontario
f Middlesex and Grey

e than we had in

of these are stror
largest rvprq-m'nmli«m ]

The total numbe
Thirty-four ol the
from the counties O

131. which is 21 mor
{ the

888 18
are rvl»rvwntnwl, and

NAMI

*Craig, J. A
*Creelman, . C
II ee, J.J
{utten, J. R
Harcourt, ‘-h
Lebhmann, ‘A
Morgan, H, A
Orsman, C, P
*Paterson, B. F
Raynor, T ’
Soule, R. M
Stover, W. J
Sharman, H. B
*Zavitz, C, A
14

Horrooks, T. J.

Willans, N,

Willans, T. B
3

NAME

*Austin, A M
*I ayne, S “
:l‘r”""ﬂ”, W. G
Bishop, W. R.
*Budd, W
Brodie, G. A
*Brown, 8. P
*Carpenter,
*Dean, H. H
De Mauritz, R
Derbyshire, J
*Elton, C. W. .
'l',ALu“‘ R.F..
Gelling, J
'“:nll‘l:nn‘ |:\ K
*Heacock, F. \\,
.l»:n'n“ E. M.
King, R. E .
Kaowiten, 8. M.
Linfield, ¥. B I
Marsack, ¥

\.



COLLEGE ROLL FOR 1888,

«-}nn‘( :
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» with - . ,
. F'niep YeAr Stupests
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recom

P, 0. ADDRESS COUNTY, Ex«
ion WAas
4)\‘1("l
fJune b *Craig, J. A “on Russell : | Russell, Ont
. ! ‘ *Creelman, . ( Collingwood P.0O Grey, Ont
for the *Fee, J. J Toronto York, Ont

Hutton, J. R Welland Waelland, Ont
Harcourt, G St. Ann Lincoln, Ont
Lehmann, ‘A Orillia Simcoe, Ont
Morgan, H. A - : Kerwood Midd’esex, Ont,
Orsman, C, P - Jathurst Lanark, Ont
*Paterson, B, E FesuY Ottawa " Carleton, Oat
Raynor, T Rose Hall . Prince Edward, Ont,
Soule, R. M South End Welland, Ont,
Stover, W, J Norwich Oxford, Ont,
Sharman, H. B Stratford. .. Soden : Perth, Ont
*Zavitzg, C, A " Coldstream Middlesex, Ont,

14

t. -
*Obtained the degree of B. S, A, in October.
T A.\him i

stitution As80CIATES DoiNng SpreciaL WoRkK.
has lately
1 College
his Conti

P. 0. ADDRESS, COUNTY, Ero.

Horrooks, T. J. Toronto Sdsee York, Ont,
: o Willans, N | Leeds i SEE e England.
or severa Willans, T. B | Loeds sssssuaensiveosnss ] TSN,
3

& majority — |

aars of ag

1 in 1887 SECOND YEAR STUDENTS.
entation u

P. 0. ADDRESS. COUNTY, Ero.

*Austin, AL M Thornholm, Sunderland .| England.
*Bayne, S. R Lee, Kent., g England
*Birdsall, W, G . Birdsall Peterborough, Ont,
*Bishop, W. R.. .. " " Brussels Huron, Ont
*Budd, W Delhi Norfolk, Ont
Brodie, G. A i Bethesda ; York, Ont
*Brown, S. P .. Whit Ontario, Ont.
*Carpenter, W, S Simeoe Norfolk, Ont
*Dean, H. H Harley Brant, Ont

De Mauritz. R | Belleville . Hastings, Ont,
Derbyshire, J. A. Brockville . Leeds, Ont,
*Elton, . W . veveses | West Kensington, London i ..| England.
*Elton, R. F.... West Kensington, London ««.| England,
Gelling, J. A - : «++..| Bridgewater b esnne Nova Scotia,
*Harrison, R. E .| Lincoln, Nottingham, England.
*Heacock, ¥. W .| Kettleby ..| York, Ont,
Jarvis, K, M. | Toronto . ... . " «eeo| York, Ont,
King, R. E .. e .| Decewsville ) Haldimand, Ont,
'Kll'l\\'m»n, B Bk o e vesssssesss] Newboro' AR R by Leeds, Ont,
Linfield, ¥, B | Dunlop.... : susesssscsse] BNNNDE, ONb
Marsack, ¥ . vvevee| Tunbridge Wells, ssesssscececs. | Nngland,




(‘oLLEGE ROLL.—DECOND YEAR STUDENTS Continued.

P. 0. ADDRESS COUNTY, Ex

,\‘l"l k, H | Tunbridge 1l Englax
McCallum, W Ailsa Craig.. ..o Middlesex, Ont
Mcl vy, T. A London Middlesex, Ont
McKergow, J. G Montreal Queb
McLaren, P'. S McGarry Lanark, Unt
Monteith, S. N Fairview Perth, Ont
*Palmer, W.J Charlottetown P. E. Island
Price, V Selby Oak, near Birminghan England
Rendall, W Camperdown Grey, Unt
Rennie, E. A Hamilton Wentworth, Ont
J. W Liverpool England
. A 0o Stoke, Devenport Fngland.

*Serson, W. | Antrim Carleton, OUnt
*Shantz, A Waterloo. Waterloo, Unt,
*Sinclair, J. J Ridgetown Kent, Ont
Scmerville, A. R Huntingdon Quebec
*Stevenson, C. R, o6 Fingal Klgin, Ont
*Sweet, H. R Selby Lennox, Ont,
Tinney, T. H Oakwood A Victoria, Ont,
*Valance, R - Osnabruck Centre Stormont, Unt
*Wilmot, A. B.. . Oromocto New Brunswicl

—42

*Received Associate Diplomas in June.

First YEAR STUDENTS.

ADDRESS COUNTY, Er

P. O

NAMI

Middlesex, Unt

Asbury, | Delaware

Bate, E. H Brighton Northumberland, Ont

Bayne, P. R. ( Calcutta India.

Benyon, A. G Bracknell Surrey, Eng

Bertram, H Toronto York, Ont

Buchanan, D . Hensall Huron, Ont

Campbell, C. W Ospringe Wellington, Ont

Campbell, W Elphin Lanark, Ont

Campbell, ( Brantford Brant, Ont

Cargnll, H. S Kensington England

Catheart, W Lavery Engla

Cowan, R. ! Galt Water . Ont,

Cowan, J. H Galt Wate 0

Dolsen, W. J Chathan Kent, O

i K. W C | i England |
( Clarleton, Ont ’

McDonald, H. M
M rlane, T. W, R
Ml H |
M (
M W

Mott, C. J

M ' |
M 1 J

AL 5. W

N H. 8
Pat n, L

I ll, G,
Ransom, S
Rorke I. R
Rowen, |

Sea PS
ymour, F, |

Shaw, P, G

S ley, I W
smith, D

Sleightholm, J. B

Stagg, J. (

tewart, A\. W
Thompson, H. C
I_‘ mpson, J, P
l'uck, H. }
Urquhart, W, H, A
Warner, W, A
Watson, G, (
Weber, |
Webster. F. 1

W |

Whit J

Wi '}

\\“ n,J.J
v 1 I. 1
W I, (

W wW. D
W ton. B I,

1 Columbia
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Lanark Lanark, Ont
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Uptergrove Ontario, Ont
: Orangeville oo Dufferin, Ont
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councils, and, as a consequence,
counties rv;»rvsvntwl were the following :

Addington, Drant, Qarleton,
Haldimand, Huron, Kent,
amberland, Ontario, Peel, Simcoe,

York.

Nothing specially noteworthy in
year. The regular routine of
through as usual.
class-work, and t
than anything I could say.

he class lists in

The Examiners on the first an
and two other gentlemen, t0 whom we
Toronto, examiner in English
examiner in Political Economy.
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ANALYSIS OF ROLL Continued.

Counties, etc No. of Students Counties, ete No. of Students
OtLAWR .....cconvssssnsonnoesss 3 l'oronto (']
o I R R AL 1 VictOrif.. ...cooosososaeonenss 1
Perth 2 Waterloo R L \
Peterborough -~ 1 Welland. .. oo covovs sonssosnes )
Prince Edward County 2 Wellington . |
Quebec t | Wentworth .....ocoovenrrereeenes 2
Russell 1 York . }
Simcoe 2 -
Stormont .... seeessecreres 1 Total 131

ReLiGious DENOMINATIONS.

Episvopuli:un ..................... 45 | Roman Catholics ...... }

Presbyterians 33 | Christians ......co0 2

Methodists - 95 | Mennonites ......oooeereres ]
Congregationalists «.....o.ooveee 9 | Evangelical Reform...... ..« 1

Friends .....osccoensssrssonnenrss 6 —

Baptists ... .ooooosnroneerrerrrts 6 Total ...oo0 o 131

STUDENTS.

— . . A& »
Average age—20 years.

COUNTY STUDENTS.

Of those in attendance during the year,
were vx«-mphul from the paymen

Cornwall,
Lanark, Leeds, Lennox,
Stormont. Victoria,

OLASS-ROOM WORK.

the work of the college
lectures, recitations, and examl
The syllabus of lectures given
A\HN'H\“\' 3 indicate

EXAMINERS.

1 second year work were the
are much indebted, viz,
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t of tuition fees. The
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RECIPIENTS OF DIPLOMAS,

Twenty-seven young men having completed the course of two years, received diplomas
admitting them to the status of Associates of the College. The diplomas were presented
by the Hon. Charles Drury, Minister of Agriculture, and the names of the recipients are
as follows :

*Austin, A. M v« ++...Sunderland, England.

Bayne, S. R. S e . .. Lee, Kent, England.

Birdsall, W, G . .. Birdsall, Peterboro’, Ont

Bishop, W. R. vessoses..Brussels, Huron, Ont

Brown, S. P . Whitby, Ontario, Ont

Budd, W . Delhi, Norfolk, Ont

Carpenter, W. S Simcoe, Norfolk, Ont

Dean, H. H . Harley, Brant, Ont

Elton, C. W : ol . ... West Kensington, London, England.
*Elton, R. F.... PR West Kensington, London, England.
Harcourt, G........ St. Ann’s, Lincoln, Ont.

Harrison, R. E. . Lincoln, Nottingham, England.
Heacock, F. W ++ +++ ... Kettleby, York, Ont.

Horrocks, T Toronto, Ont.

Hutton, J. R . Welland, Welland, Ont

Knowlton, S. vevs.... Newboro’, Leeds, Ont.

Palmer, W. J..... % B 5 Oharlottetown, P.E.I.

Serson, W. E.......... Antrim, Carleton, Ont.

Shantz, A.. .-+ ... Waterlon, Waterloo, Ont.

Sinclair, J. . - . .. Ridgetown, Kent, Ont,

Soule, R. M. ....................S0outh End, Welland, Ont
Stevenson, C Fingal, Elgin, Ont.

Sweet, H. R....................8elby, Lennox, Ont.

Vallance, R. ++ ++.0Osnabruck Oentre, Stormont, Ont.
Willans, T ; 506 a Leeds, England.

+Willans, N. veresstaeneaes .. Leeds, England.

*Wilmot, A. B . vvs+..Oromocto, N.B

*Required to take another examination in practical work.

tRequired to take Mensuration again

FIRST-CLASS MEN,

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

FirsT YEAR,

1. Jackson, F. A., Dorset, England.—In three departments: Natural Science,
Veterinary Science, Mathematics and Book-keeping.

2. McCallum, W., County of Middlesex.—In one department : Mathematics and
Book-keeping.

3. Rendall, W., County of Grey.—In one department: Mathematics and Book-
keeping.




1. Harcourt, G.,

Science, Veterinary
Book l\nﬁ-m‘_{
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culture, Natural Sci

Science, |“,l\:\|-|‘ Late

Veterinary Science

6. Shantz, -
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9. Dean, H. I.,
Science, English Literature and Political Economy, Mathe

{. Hutton, J. R., County of Welland

5 Soule, R. M.,
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MEDALISTS

students who ranked highest 1n

n the theory and practice taken together The competition was

ual, with the following results:
George Harcourt, St. Ann’s, County of Lincoln, Ont
1alist.—H. H. Dean, Harley, Oounty of Brant, Ont
R. M. Soule, South End, Welland, Ont

PRIZE MEN

FirsT YEAR.

iva Stock, Dairying.—1st, G A. Brodie, County York: 2nd, W

aig, Middlesex, Unt
1st. F. A. Jackson, Dorset, England ; 2nd, W, McCallum

ence 1st. F. A. Jackson; ond. F. B. Linfield, Dunlop, Huron

1st, F. A. Jackson 9nd W. McCallum
A. Jackson, 2nd, W Rendall, Thornbury,

wency 1st. F. A. Jackson ; ond, F. B Linfield ; 3rd, W McCallun

SpcoND YEAR

1st. H. H. Dean ; 2nd, (3. Harcour

Stock, Darriing

1st. (. Harcourt ; ond, J. R. Hutton
1st. R. M. Soule 9nd, G. Harcourt
and Politr il Lied mi 1st, C W. Elt 2 Ind, G Harcourt

it. J. R. Hutton Ind. H. H. Dean.

1st, G, Harcourt ; ;'Hl'. ” ” Dean ; 3 l W Elton

VALEDICTORY ADDRESSES

josen by the students to deliver the Valedictory Addresses

he chosing exercises, on the 30th June, were T. B. Willans, of Leeds

. Dean, of Harley, Brant County, Ont.
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g
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['he total num
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1881 —Balls
1879 —Ban:

| 888 — Bay
{888 Birds
I RRR Bishe

1888— Budd
l“vl "|;“”
1884—Blacl

1882-—Blang
'\\" |;rm.|
| 886 ,'I}l‘u\
I 888—Brow
1886 Yalve

(
1841 —Camp
(

1580 vmp
1884 % arp
888 Carpe

1886—Cobb,
"h'll)n
1882—Charlt
2—Chase,
1879—Clark,
1879 “l)nlu]
1880—Cluttos
887 —Craig,
1887 -~Creelm

1878 Oromp

D

1878 —Davis,
1880
1882

Dawes,
Dawsor

I888 —*Dean,
1882

1881 Dicken:

Dennis,

* Gold Medalist,



ural STANDING OF THIRD YEAR MEN,

rura) The standing of the third year students at their final examinations for the degree of
‘““(\ B.8S.A. will be found in the Olass Lists at the end of Appendix 3.

ASSOCIATES

Agr
Oy The total number of Associates up to the present time is 164 ; and the list is e
le‘\l follows
and e A. Date, D.
Austin, A. M 1887 —Donald, G. O,
and And¢ rson, .J I18R7 Don 1“\“11‘ F, N

\sh, G. E 1877 |’wll;||~‘ J. D
1877 |".|1’np_ S,

B.
Ianlt_\nr, W. \ <
Bannard, E. L 1888 —Elton, C W.
Bayne, 8. R. S I888—Elton, R. F.
Birdsall, W. G |882—Elworthy, R. H
Bishop, W. R I887 —Ewing, W.
I;Hhi‘ W
t Butler, G, ¢ ¥.

-Black, P. ¢ . IR78 I';tl’illigv'l, W. K.
Blanchard, E. L I886—Fee, J. J

Broome, A H,

‘ 1881 —File, J.
[ Brown .4 . 1882—F¢ theringham, J
. Q 1 . .
Brown, ¢ 1883 l--"ln-llnglmm, W.
) 1879—Fyfe, A
d, W C. ‘
Calvert. S a.
H ( ,m.f'iwl‘[h 'l| l\ | I883 —Garland, C. 8
uron 1‘1!.!" ell, D, P, L, 7

887 —Gilbert, W, J.
1879 “i“a's[llon G. H
1878 —Graham, D.
I1879—Greig, G. H.
1881 Grindley, A, W,

g arpenter, P, A
: Carpenter, W, S
Cobb, C.
Chapman, R. K
Charlton, G, H.
Chase, O, .
Nark, J
(,“”l\' ‘o 1882-—Hallesy, F.
Clinton, N, J. - ’ "
Clutton. A. H 1888 Harcourt, G,
e S5 e 1887 —Harkness, A. D.
Craig, J. A. \aa "
1888 Harrison, R. E
1887 —Hart, J. A.
1887—Hart, J. W.

rnbur Ys

Callun

Creelman, G. O,
Urompton, E.

- 1888 Heacock, F. Ww.
" 1886 —Holtby, R. M.
1878 —Davis, C. J. IHHUf—Holtornmn, R. F.
1880—Dawes, M. A. 1882—Horne, W. H.
1882—Dawson, J, J. 1888—Horrocks, T. J.
1888 —tDean, H. H. 1887 —Howes, J. 8.
ddresses 1882—Dennis, J. 1882—Howitt, W,

of Leeds 1881 Dickenson, O, S, 1888- -Hutton, J. R.

* Gold Medalist. + First Silver Medalist. t Second Silver Medalist.




ASSOOTATES-

Date. ,

1886—Idington, P. S.

J.

1886 —J effrey, J.
1883 Jeffs. H. B
1879—Jopling, W

)

E.
1888 —l\'nnw\(nn, S M

L.

1882 _Landsborough, J
1887 —Leavens, D. H.
1884— { Lehmann, A.
1887 —1 Lick, E.

1877— Lindsay, A J.
1887 — Livesey, E. M.
1880 — Lomas, J. W.
1878 —Logan, T

M.

1880 Macaulay, H.
1885 Macpherson, A.
1886- *Madge, R. W.
1882—Mahoney, E. C.
1884 —Major, 0. H
1877 —Mason, T. H.
1877 rv‘t')'q'r, G. W

1887 —Morgan, J. H. A
1881- Motherwell, W. R.
1885—+Muir, J.B
1887 — McCallum, E.
1885—Mclntyre, D. N.
1885—McKay, J. B.
1886—McKay, J. .
1883 —McPherson, D.

-~

N.

1872\'——.\'1\'1511;'1(]\, D. M.
1879—Nicol, A.
1882—Nicol, G.
1886—Notman, C. R

0.

1877—0'Beirne, A.C.
1887—Orsman, y
1886—0Owen, wW.H

* Gold M edalist.
§ Winner of the Governo

+ First Silver Medalist.

(."‘Il[illllf(l.

Date P
1888 —Palmer, w. J.

l‘\.\‘—" - Paterson, B “.
1883 —Perry, D. E
1881 —§ Phin, R. J.
1881 —Phin, W. E
1881—Pope, H

\\“'» Power, R. M.

1884 Powys, P. C

R.

1882 —1Ramsay, R. A
1879 Randall, J. R.

| 885 —* Raynor, o
1885 —Reid, r.

1883 —*Robertson, W.
1879—Robertson, J
1881—Robins, w.P
1879—Robinson, C. B.
1881 —Ross, J. G.

1884 —Saxton, E. A

1 888 —Serson, w. E
1888 __Sinclair, J. J.
1882 _Silverthorne,
1888—Soule, R. M.
1877—Sykes, w. Jd.
1883 —Schwartz, J. A.

lHH?—fh‘crughnm, J. G.

1888 —Shantz, A.
1887 —Sharman, H. B.
1877 —Shaw, G. H.

1882— ’fShulllvwnrth, A.
1884 —tSlater, H. (ob.)
1887 __*8leightholm, F.

1885 —Smith, E. P.
1884 Steers, U.

1888 —Stevenson, 0. R

1878—Stewart, W
1882 —Stover, w.J.
1886—1Sturge, E.
1888 —Sweet, H. R.

y X
1879—Toole, L.

1883 —Torrance, w.J.

1884 —Tucker, H. V.

1885—Thompson, w. D.

+ Second Silver Medalist.

r-General’s Medal—the only medal given that year.

J.

v.

]R8
1888 —Valance

Ww.
1879 —Warnic
1884—Wark, .
1878-—~Warren
1880—8 Webst
1879—Wells,
1882-—Wettlan
1879—Wilkin
1888 —Willans

Dxl’(, 01

1888 ('r&ig'
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T
1888—Fee, J.

The work of th
magnitude and impc
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doing so much to re
farmers, young and

The professors «
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nearly every Riding

I had the hmm:
correspondence invol
November, when Jc¢
ln\mut('. joined me
meetings which are t

So far, we have
hnw done the best
is not another provi
meetings as our pro

& Winner



ASSOCIATES

Continued.

v. Date w.
1888—Valance, R. 1888—Willans, N.
1879—Willis, J.
w. 1883 —Willis, W. B., (ob.)
1879 —Warnica, A. W. 1888—Wilmot, A. B.
1884—~Wark, A. E 1882 —~White, C. D
1878-—~Warren, J. B 1879—White, G. P
1880—8 Webster, J. L 1884 —Wroughton, T. A
1879 —Wells, C
1882-—Wettlaufer, F. z
1879—Wilkinson, J. P. ’
1888—Willans, T. B 1886—Zavitz, C. A
GRADUATES.
BAOCHELORS OF SCIENCE IN AGRICULTURE.
/l::/l'v’t’ of B. S. A.
Date. C. Date, P.
1888 —Craig, J. A. 1888—Paterson, B. E.

1888 —Creelman, G. .

o ¥ 1888 —Zavitz, C. A.
; 1888—Fee, J. J.

FARMERS’ INSTITUTES.

The work of the Farmers' Institutes, we are glad to say, is rapidly increasing in

A. magnitude and importance. These institutes come right home to the farming com-
. ) munity ; and no other organization in this Province at the present time seems to be
F. J. doing so much to rouse the dormant energies and draw out the latent talent of

farmers, young and old.
The professors of our College assisted at about sixty institute meetings last year ;
R. and, during the month of January of this present year, we hope to attend a meeting in
nearly every Riding in the Province,

[ had the honor of organizing the first of these institutes ; and 1 did the work and
correspondence involved in arranging for the winter meetings from that time till last
November, when John Dryden, M. P, as representative of the Central Farmers’
[nstitute, joined me in the work and rendered valuable assistance in arranging for the
meetings which are to be held during the next three or four weeks.

So far, we have had very little machinery in connection with our institutes,. We
have done the best we could in a very simple way; and I venture to say that there

J. ‘ : . :

v is not another province or state on this continent that is holding so many successful
y meetings as our province, with so small an expenditure of public money.

w. D. 8 P b - - v

8 Winner of the Governor-General’s Medal—the only medal given that year.

er Medalist.
/AT,



FINANCIAL STATEMENT

|.—COLLEGE

F rpe nditure

No. 1 (‘oLLEGE MAINTENANCE

3,229 08

T ——————

| Salarv and waqges -
Food
Meat. fish and fowl 9.852 28
Bread and biscuits HOH R4
(iroceries, butter and fruit 3. 987 39
Household Erpenses
Laundry, SOap and cleaning 174 79
Women servants wage 1,311 84

| Business /L)w/fm:u.’
Advertising, printing, postage and stationery 1,018 76

), Miscellaneous

(‘hemicals, apparatus et 192 26
Medals " 91 HO
Library and re ading room (books, papers and ln-l'lmlh-:l\ay 249 bHY
[ nenumerated 699 40

$24,402 61

No. 2 MAINTENANCE ANI REpAIRS OF GOVERNMENI BUILDINGS

Furniture and furnishings 8749 26
Hn‘p:\ll‘ and alterations h34 23
Fuel 2724 10
Light 811 40
Water 575 00
— $5,393 99

,-.:-_'ujtni 60

Rev

$1,833 33

1. Tuition fees.... : HPp
9. Balances paid for board, after deducting allow
4,234 03

ances for work..... R
3. (3as and chemicals used by third year gtudents

and associates . ciarah Bl X 62 HO

4. Fines, breakage, etc. ... s gl . 112 95
D Suppl«-nn-nml examinations P T 30 50
9 00

6. Well curbs ...« ——— ;
7 Refund from the University
money paid to 'lr!‘Nitllll;L examiners

8. Old iron

of Toronto of
33 20
60
$6,316 11

Net cash expenditure of College.....ooovvresers $23,480 49
for the t~xp<~nditurv of the College wa

voted by the Legislature
for the year is $3,204.51.

The net sum
unexpended balance

$26,680. (hmsulnvnﬂy, the

1. Salaries (
Depar

2. Wages of
J. General fa
statior

4. Farm mac|
of san

5. Maintenan
of ani

on ani
bought

6. Cattle and
7. Permanent

(1) Fe

(2) Fo

Less revenue |

Net ex

1. Salary of a
2. Experiment
charges
3. Laboratory
4. Experimenf
and for
fitting
and re
penses |
5. New silo .
6. Centrifugal
7. Paid for eig

L('HH “lnollnt re
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Il Farym

Salaries (Farm Foreman and

Foreman of Mechanical
Department)

sainee .ieis s £1,100 00
Wages of men cattlemen, ploughmen, etc. 2,152 74

General farm maintenance seed, twine, fuel, blacksmithing,
stationery, ete. 777 01
Farm lmu'him'l_\', implements, furnisl

ings, ete., with repairs
of same

Maintenance of stock, ete.—bran, oilcake, medicine

y Service
of animals, advertising sale, auctioneer’s services, freight

on animals sold by auction, with hay, straw and oats
bought since fire

Cattle and sheep purchased

Permanent Improvements

(1) Fence posts, wire and lumber ; drain tile : wages of

carpenter ; digging post-holes, ete & 5.6 Fmeic 5
ete., of new farm
office, piggery, experimental barn, and house to
cover weigh-bridge

(2) Foundations, material. painting,

1,661 26
$11,614 82
Less revenue from sale of stock, service of animals, ete 3840 28

Net expenditure of farm . 87,774 b4

I1I.—ExpPERIMENTS.

Salary of assistant superintendent
Experimental plots and feeding

charges, etc,

$500 00

686 73
Laboratory expenses . 209 44
labor on corn crop for green fodder

and for silo ; feeding, milking and weighing milk :
fitting up stable and filling silo ;

and repairs; a portion of

Experimental dairy

meal ;
utensils, stationery,
Professor’s travelling ex-
penses attending dairy meetings and visiting factories.. 1,000 04
170 25
125 00
733 40

Centrifugal separator

Paid for eighteen cows, one horse and six pigs

$3,724 86

Less amount received for cows and calves sold. . . . 2260
- » cream
6 11 “ “ butter
pe— $393 32
0 49

College wa Net expenditure of experimental department $3,331 54
0
2(a.0)




Tree CLUMPS.

GARDEN, LawN, VINERY AND

Salary of foreman

Wages of men
manure, pots, repairs, etc.

Seeds, tools, ceéne et
of old farm buildings,

grading foundations

Levelling and
ete. (not in estimates) .

making new roads,

from fruit and vegetab

Less revenue

Net expenditure under t

of all Departme nts wn

Total Nel /',‘_;‘In ndutwre

Experiments

levelling grounds, etc

Garden, lawn,

, voted by Legislature for all departments was $39,

The net sun
\r is $689.67.

led balance for the ye:

oN FINANCIAL STATEMENT.
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for the year.
¢ in other departme

n cows, and the co
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such ruins should be re
college put in prope
a thorough job of the
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nds to remove at once all th
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hat purpose ; but t
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farm buildings.
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f the college ;
with the appr
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and seeded down.
tween the col

lege and the new

whole plot be
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Considering a
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(2) A house f
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purchase d
the burning
a farm office
ital account
e to difle
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dug up and removed the old foundations, filled the
made several new roads—all at an expense of $1,146
regular estimated expenditure of the horticultur

Considering all these items, we feel
that our entire expenditure for the y
departments,

excavations, graded the surface, and
10, which is a large addition to the
al department,

disposed to congratulate ourselves on the fact
ear is $689.67 less than the total sum voted for all
BuiLpiNgs NEegpep.

The erection of new farm builc
and it may interfere more or less w
which we require. Our chemical
convenient botanical laboratory.
much in need of—

(1) New green and propagating houses.

(2) A house for the Professor of Chemistry.

(3) A building to be used as a convocation hall and gymnasium.

[ hope the Ontario Government may take a lesson from the
(iovernment, within the last year or two, in erecting at once all the ’»unle.;s which tlwy
require on the Central Experimental Farm at Ottawa. For eleven years we continued
our appeal for a chemical laboratory, and at last we got a very good one :
hope that we may not have a similar experience in
buildings named above should be provided at
to hope that our request will receive

lings will be quite an undertaking for the year 1889 ;
ith our plans for the construction of other
laborat ry is now complete, and we have
Our museum, also, is in ve

buildings
a small but
ry fair shape ; but we are

action of the Dominion

but I sincerely
regard to the other buildings. The
as early a date as possible ;

and | venture
your most favorable consideration.

i have the honor to be, sir,

Your obedient sery ant,

JAMES M] LLS,
Presvdent.




APPENDIX L

SYLLABUS OF LECTURES

\tinued till the 30th June,

I

e 18t October, 1887, and cor
1 of the s¢holastic year, 1887
y some idea of the class-r
tioned

un a8 usual on tl
was the enc
yus of lectures will conve
e months just men

Lectures beg®
1888, which latter date
The following syllal
rofessors in the nin

oom work done
by the geveral P
FIRST YEAR.

1st October to 22nd December.

Fall Term

1.—AGRICULTURE

DEPARTMEN"

Introductory. Ancient and modern agriculture ; ugrivuhuml literature ; different

kinds of farming.

Natural conditions of &
¢ each kind.
Importance and necessity of rotation ;
kinds of soil ; examination and

oil and plant ; examination and classification of soils

Soils.
phvmrn.l pmpn-rliou 0
in Croppinyg

Rotatwons
to different

it : rotations suitable
8 of rotation.
Location of hot
yuildings.

criticism of different

gysten
Buildings.
jgement of farm |

jli.ﬂ«'f”um'nu.\'.«-Rmuhﬁ, lanes, fences.

18e, barn and stables ; stables for horses, sheep and cattle

Arral

DEPARTMENT 2. NATURAL SCIENCE.
g of matter ; attraction
| and chemical ; specif

rmometers, spc-riﬁ«- an

GOCOSS 1tial prnpur(ic-
adhesion, v;nplllury, electrica
ment of heat, the

Chemical Physics. Matter ; ory and esser
1s of attra tion-—cohesion,
easures ; heat, measure

ire and laws of light.

various kin
gravity ; weights and m

latent heat ; sources, natt

of subject; elementary and compound substances
combining propm’timm by
atomicity and basicity ; oxygen and hydrogen ;
impurities ; nitrogen ; the atmosphere
a—its sources and uses; nitric acid and its con

qur_r/-lnh‘ Chemastry. Scope
chemical aflinity ;
atomic theory ;

decomposition and

ilnpuritivs : AMMonl

gymbols ; nomenclature ;

volume ; water
nature, functions,
sition, uses and
otion with plants.

Human Physiology and Hygie
alimentary gystem ; circulatory system ;
the influence of food on the body ; remar
to its surroundings in order to keep it in a contin

Zoology. __Distinctions between animate and inanima
plants and animals ; basis and classification among animals ;
sub-kingdom, with special reference to classes or animals connected with &

ne
different tissues of the body

portnncu

ne.— Description of the
nervous system ; im
ks on the proper care 0
ual state of health.
te objects ;
leading character
griculture,

principles underlying

weight and by
18
its compe

of ventilation and
f the body and attention

distinction betwee
of each

A natomy and |
system, syndesmolo

v
(um/u:.ulmu
Exercises in compos

English Classi

Arithmetse, —R
discount, stocks and

Mental Arithm
Book-keeping

R

Breeding, reari

kind of animal to ke

(attle.—Histor

Avyrshires, Jurm-yu {
]

cows—points of a g

Sheep.—Breeds

compared ; quality,

///l!l'f/lllll’f F/H‘Ili
tion to the animal a
uses of sulphuric aci
‘ll rine l)ll'?l('h

magnesium ; iron, et
’
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Organie Chenus

pnd their derivatives
Scids.  Constitution
oids, or flesh former
lassification of orgar

/,uu/w/_l/ (Contr
njurious parasites, s
ifluence on plant l’ifu
jith special referenc
Lectures illustra

Veterinary Anat
gestive system, circ
nsitive system, gen




DEPARTMENT 3, VETERINARY SOo1ENCE

A Anatomy and /'/u/uu/m/_;/ of the horse, ox, she p and pig ; osseous system, muscular
system, syndesmology, plantar system and odontology
DepArTMENT 4 Exarisn
3 Composition—The sent nee, paragraph and period ; capitals and punctuation
1 Exercises in composition,
English Classics,—Critical study of Scott’s “ Lady of the Lake.”
; DEPARTMENT B, — MATHEMATICS.
-
)th June, B .
N Arithmetic,—Review of subject, with special reference to farm accounts, Interest,
g — B discount, stocks and partnership
ork don : '
& Mental Arithmetic.—Caleulations in simple rules
i

Book keeping Subject commenced

FIRST YEAR.—(Continue d )

Winter Term—22nd January to 16th April
different
DevarTment | AGRIOCULTURE,

on of soils Breeding, rearing and feeding of animals

Points to be considered in deciding what
R kind of animal to keep

underlying Cattle. -History and characteristics of Shorthorng, Herefords, Aberdeen Angus Polls,

f different Ayrshires, Jerseys, Guernseys, Holsteins, Devons, Galloways, ete. ; grade cattle ; milch
cows—points of a good milch cow ; breeding generally ; pedigree.

and cattle Sheep.—Breeds of sheep generally considered ; crosses between different breeds

compared ; quality, quantity and uses of different kinds of wool.

DEPARTMENT 2.—NATURAL SCIENCE.

Inorganic (*/wnu'«h'// (Continued).— Carbon ; combustion : carbonic ac id 2nd its rela

tion to the animal and vegetable kingdon : sulphur and its compounds ; manufacture and

. attraction : EEuses of sulphuric acid ; phosphorus ; phosphoric acid and its importance in agriculture ;
;1-11\ . wpecif hlorine—its bleaching properties ; bromine; iodine ; silicon : potassium ; calcium ;

)
‘e magnesium ; iron, ete,
.ﬁ'pl‘\‘nh' and 8

Organie Chenustry.—Constitution of organic compounds ; alcohols, aldehydes, acids

gubstances hnd their 'l"ri_\”‘i,"m' f”r,'““" acetic, oxalic, tartaric, citric, lactic, malic, uric and tannic
ht and by K3 cids. Constitution of oils and fats saponification ; sugars, starch, cellulose : ““”.““'

e \' ter—its oids, or flesh formers, and their allies ; essential oils : alkaloids ~morphine and quinine ;
?t: :"””l"" lassification of organic compounds.

and its con Zoology (Continued).—Sub-kingdoms further described : detailed account of some

hjurious parasites, such as “liver fluke,” “tape-worm,” ‘“trichina,” etc. ;: insects —their

of the body .vluvw-w‘m plant life: corals and mollusks as agents in the fnrn‘mtion of soil; vertebrates,

atilation ol ith special rq‘*f(-rvnw- to those n.f importance in the economy of the farm.

and attentio Lectures illustrated by specimens and diagrams.

DEPARTMENT 3.— VETERINARY SCIENCE,
ction betwea

racter of eac
riculture.

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




DEPARTMENT 4. ExGrLisi.

abstracts of speeches and essays ; letter writing Mensuration, —

s continued ;
regular polygon, circ!

Com posstron Exercise
of “ Cowper’s Task,” Books 3 and 4.

Enalish Classies Oritical study -
J of solids ; special ap|

DEPARTMENT O MATHEMATICS AND BooK-KEEPING

Arithmetic l’,-\mninn of p;\_\nn-n(s. percentage ; profit and loss; stocks ; partner
ship ; exchange
ll‘u"/\ L'l’/l!llr/,

field and garden accounts

_Business forms and rnrn-.ﬂpmnlvnm- . general farm accounts ; duiry

Erperimental Pl
iability to disease

FIRST YEA R (Continued.)
/';ll‘ul .’Irl’l'u/»'l/l
different kinds of see
crops ; fall ploughiny
Stock /"rw/nu/.
hoasing, feeding and
feeding experiments
value of green fodder

Spring Term—17th April to 30th June

DEPART MENT 1. AGRICULTURE.

Preparation of Soil.—Modes of pn-pum(iun for different crops, and various kinds

of soil
Seeds and Sowing.

methods of sowing.
I'mprovement of Lands.—Drainage ; ordinary cultivation ; sub-soiling ; fallowing
agement of the same ; the pr(;pvrli«s, application

Testing the quality of seed ; changing geed ; quantity per acr(

{gricultural Ch

manuring. Farm yard manure and mans
and uses of sl»wml fertilizers—lime, plaster, galt, bone dust, .supn-rplmsphzlu-s‘ ete. ;
) ) " ° i . ) ""“["HH]( F Whi('} .
Roots.—COultavation of roots and tubers effects of each kind on soil. changes w o
1ges which food 1
decomposition of the

108t npprupriuu- for each.

crops for market or one’s OwI

The cultivation and management 1
ontrasted ; food of |
f soils ; causes of un
and renovation of soi
oils ; commercial val
Horticulture, —(
tm |}' be 1|l\'i(ll‘1] f()r
yudding, pruning, et
r general. purposes,
ource of profit ; plan
Lectures illustrs
0om

(G reen Fodders.

Management of pastures ; harvesting and preparing

&'l'()pS fnr current l\"!ﬂ' (‘Xlllllill' ll.

use |
DEPARTMENT 2.—NATURAL SCIENCE.
(Geology (lonnection between geology and agriculture ; classification of rocks—their
of formation, changes which they have undergone after decompositiol
\d importance ; geological periods and characteristics of each.
Jference to the nature and economic value of the§

luence on the formation of soil.

origin and mode
fossils—their origin ar

Geology of Canada, with hpwiul re
lacial pvriud and its inf
numerous specimens and designs.
and flower. Plants brought
render students familia

rock deposits ; &
Lectures illustrated by
Full description of seed, roots, stem, leaves
room and analyzed before the class 80 a8 to
use in the plant economy.

t diagrams.

Botany.
into the lecture
with the different organs and their

Lectures illustrated by excellen

/'r'//n)/ﬁr/.l/. (’(mv
bone, as splint, spa
Wuscular System

Syndesmology.—

3 — VETERINARY SCIENCE. _
er diseases of the j

DEPARTMENT
Plantar System
inder and other dis

prvpnmtion, doses, action and use of about one hundred

] in veterinary pmctice.

Materia Medica.—The

the principal medicines usec
Odontology.—Di

DEPARTMENT 4 —ENGLISH. gy.— Di

rized Grammar and Williams’ Practic

omposttion —Autho X
E I(gliﬂlt C[,w'\.i(:a. i

English Grammar and C
English. .
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DEPARTMENT 5 MATHEMATICS,

Mensuration,—Mensuration of surfaces

the Square, rectangle, triangle, trapezoid
regular polygon, circle

Special application to the measurement of lumber
of solids ; special application to the measurement of tim

writing
. Mensuration
ber, earth, et

purlm-r
SECOND YEAR.
) § dairy

Fall Term —1st October to 22nd December
DEPARTMENT 1.—AGRICULTURE.

Erperimental Plots.—The results of last season’s experiments with crops and

animals
iability to disease ; effects of various manures on different crops, ete

Farm Management.— Detailed account of the treatment of each field ;
different kinds of seed and soil ; effects of manure
rops ; fall ploughing, sub-soiling, etc.

results from
; harvesting, storing and threshing of

Stock Feeding.—Value of feeding materials ; estimate for winter keep of live stock :
ious kinds hoasing, feeding and fattening ; points to be observed in selecting animals for fattening ;
feeding experiments ; common diseases of animals ; management of animals on pasture ;
per acre value of green fodder. Dairy management and cheese making.
DEPARTMRNT 2, —NATURAL S IENCE,
fun\lW\"'.'
application {gricultural Chemistry.—Connection between chemistry and agriculture : the various
ete. B compounds which enter into the composition of the bodies of animals ; the chemical
B changes which food undergoes during digestion ; chemical changes which occur during the
decomposition of the bodies of animals at death : the functions of animals and plants
contrasted ; food of plants, and whence derived ; origin and nature of soils : « lassification
f soils ; causes of unproductiveness in soil and how detected : preservation, development
pnd renovation of soils ; manures classified : the chemical action of manures on different
oils ; commercial valuation of fertilizers.

sach.

r 0“"’“ oW

Horticulture.—Ontario as a fruit growing country ; the natural divisions into which
t wmay be divided for growing fruit ; detailed account of the operations, layering, grafting,
udding, pruning, ete.; laying out and cultivation of an orchard : list of fruits best suited
r general. purposes, with best methods for their cultivation
ource of profit ; plants best adapted to bedding and potting.

Lectures illustrated by practical work in the garden, and specimens in the class
0om.

rocks—their
‘c()lnp(mlhwz
»f q'uch.

value of th

; remarks on gardening as a

DEPARTMENT 3.—VETERINARY SCIENCE.
lants brougit

lents familiw Pathology.—Qsseous System.— Nature, causes, symptoms and treatment of

bone, as splint, spavin, ringbone ete.
Wuscular System.—Nature, causes and treatment of flesh wounds, etec.

Syndesmology.—Nature, causes, symptoms and treatment of curb, bog-spavin and
ier diseases of the joints,

diseases

e hundred Plantar System.—Nature, causes, symptoms and treatment of corns, sand-crack,
nder and other diseases of the feet,.

Odontology.— Diseases of the teeth and treatment of the same,
DeparTMENT 4, —ENGLISH,

English Classics.—Oritical study of Shakespeare’s  Julius Cewsar.”




DEPARTMENT D. M ATHEMATICS.

D ynamics. Motion, forces producing motion, momentum ; work ; the simple
machines, etc.

Drainage. General principles ; how to lay
depth of drains and

out a system of drains; how, where and
distances apart; grades ; cost of

T T RS S AT ¢

when to commence draining ;

draining.

SECOND YEAR (Continued).

Winter Term 92nd January to 16th April.

DEPARTMENT 1- -AGRICULTURE,

nt and economy

Capital required in farming ; laying out of farms ; general manageme
buying, gelling and marketing.

¢ cattle, sheep and other animals i
during and after the s
earing of lambs, calves and pigs; washing

n winter ; breeding generally con

cost of prmluv(mu .
eason of lambing

Managément 0
gidered ; spwiu\ manageme
treatment of other animals in pnrturinun s
and dipping of sheep,

Ar’m/‘iz‘rrltu: e.
America ; what 18
countries : the objects of
dwellings, regulation of temperature
tion of tree surface to that under &,

nt of ewes before,

ete., ete.
nppli(‘ntinn to North

of forests in other

[mportance of the subject and its special
being done in the conservation and replanting
conserving and rvp'nntmg——sh(-lmr for crops, animals and
and rain-fall, ornament and profit ; requisite propor
gricultural crops ; existing condition of forests in

North America ; adaptability of soils and climate to rapid results ; what parts of th
country ghould be conserved, and what parts rupl‘.um-d; conservation of indigenous

forests generally considered ; special attention to the care of young nat ural forest trees

DEPARTMENT 2. NATURAL SCIENCE

OConstitution of the subject from prece ling term, a8 follows
soils upon which they grow; rotation of crops
emical composition, and a general treat
f feeding to manure; chemistry of ti

,ﬂ,,-wu/lurul Chemastry
Composition of plants in relation to the
the classification of fodders according to their ch
ment of the science of cattle feeding ; relation o

dairy.
Entomology [mportance
jits. and the best means of che

beneficial and injurio

of the subject to agriculturists ;
latter

sking the ravages of the

insects —thelr hal
Lectures illustrated by specimens.

Relation of Meteorology to agricnlture ;
description of the barometer, different kinds of thermometers, plus
ameter, anemometer and how to read them ; temperature, its influence on agricultur
the elements which are to be considered in the discussion of climate ; the principles co
1g the weather.

ed by instruments referred to.

composition and movement

,‘[v/"lr/'-:/ri.l,(/_
of the atmosphere ;

gidered in forecastin
Lectures illustrat

DEPARTMENT 3 - VETERINARY SCIENCE.

)3, symptoms and treatument of spasmodic and flai
Lylnpnnitis in cattle, impact

Digestive System. Nature, caust
lent colic, inflammation of the bowels, acute indigestion,

of the rumen, and many othe
Circulatory System —Description ©

¢ common diseases.
f the diseases of the heart and blood.

Respiratory S
roaring, bronchitis
' (7ri:uu'_// .\',/,.‘[,
kidneys, etc.
r
Nervous Syste
etc. l
Sensitive Syst
and ear.
Generative Sy
ete.
Tegumental S
mallenders, parasit

DEPARS

English Class
Political Ecor
of labour; distrib
credit cycles ; fun

Statics.—The
of forces ; moment

Hydrostatics
density ; pumps, s

Book ,{-»,/,,',1,/

Review of pa
ment, ete,

Determinatior

Analytical Ch
reagents ; operatio
tion, sublimation, i
impurities in wate
in snil.‘i.

Systematic anc
important orders.

This course is
and also by analysi

Green-house Pl
shrubs, etc., on the
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Respiratory System.—Nature, causes, symptoms and treatment of catarrh, nasal-gleet
roaring, bronchitis ; pleurisy and inflammation of the lungs, ete.

Urinary System.—Nature, cauees, symptoms and treatment of inflammation of the
kidneys, ete.

Nervous System.—Nature, causes, symptoms and treatment of lock-jaw, string halt,

etc.

Sensitive System.— Nature, causes, symptoms and treatment of the diseases of the eye
and ear,

Generative System.—Nature, causes, symptoms and treatment of abortion, milk fever,
ete.

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

DePARTMENT 4.—ENGLISH LITERATURE AND POLITICAL EcoNxomy.
English Classics.—The critical study of Shakespeare’s “ Macbeth.”
Political Economy l"lllil_y. production of wealth—land, labour, capital ; division
of labour ; distribution of wealth : wages ; trades unions ; co-operation ; money ; credit,
credit cycles ; functions of government ; taxation, etc.

DEPARTMENT 5.—MATHEMATICS.

Statics.—Theory of equilibrium ; composition and resolution of forces : parallelogram
of forces ; moments ; centre of grvity, ete,

Hydrostatics.—Transmission of pressure ; the hydraulic press; specific gravity ;
density ; pumps, siphons, ete.

Book-keeping. —Review of previous work.

SECOND YEAR—(Continued).

Spring Term—17th April to 30th June.

DEPARTMENT 1.—AGRICULTURE.

Review of past lectures with special drill on outside work.

Reasons for manage-
ment, etc.

DEPARTMENT 2,—NATURAL SCIENCE.

Determination of soils and fertilizers by physical properties.

Analytical Chemistry.—Chemical manipulation, preparation of common gases and
reagents ; operations and analysis—solution, filtration, precipitation, evaporation, distilla-
tion, sublimation, ignition and the use of the blow-pipe ; testing of substances by reagents ;

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

Systematic and Economic Botany.—Olassification of plants and characters of the most
important orders.

This course is illustrated by a large collection of plants in the college herbarium ;
and also by analysis of several plants collected in the fields and woods of the farm.

G'reen-house Plants.—Special study of all plants grown in our green-houses, and the
shrubs, etc., on the lawn.




DEPARTMENT 9 - VETERINARY SCIENCE
1 doses of medicines continued

actions, USes And
.ch as pleuro

Materia Medica. The preparation,
from the spring term of the first year Jectures on gpecial gubjects, »

pneumonis, the rinderpest, tuberculosis, ete
fetal coverings Pneumonia in connection

Description of
abnormal parturition

erility, abortion normal and
arturient animals.

Veterinary Obstetrics

with pu\wr!_\', cestrum, gvnm(um, st

Diseases incidental to pregnant and |

DrPARTMENT 4. ENGLISIHL.

English Classics The critical study of Milton’s * L Allegro » and ¢ Il Penseroso

DEPARTMENT D MATHEMATIOS.

Surveying and Levelling.—Fields gurveyed with chain and cross staff ; measurements

of heights
shape of road bed ; drainage of

Road- Making Determination of proper slopes ;
roads; friction on different roads ; various road coverings ; the maintenance of roads ;

oost, ete,

o
The following
29nd December

Hours Monday

.40 "'vln|-4-~»\l|u;.

English

050
Literature
10,16 Chemistry
11.00 Dairying
Hours Monday

8.4 Horticulture

9 3
J0 Grammar,

10.156 English
Literature,

11.00 Veterinary
Pathology

Hours Monday.

.\‘Kl‘l('llltllrul
( ll"lllln[r.‘/v

Geology.



APPENDIX 2

4 -
stion
sion TIME TABLE FOR FALL TERM
l
The following Time Table indicates our class room work from the 1st October to the
29nd December
o TIME TABLE
Fiusr Yran
un-lﬂl m a "
Hours Monday Hours Tuesday Wednesday lhursday Hour Friday
Age of
; 84D Composition 1. Bookkeeping 8.40 Agriculture
as ; ‘ I ¥
rnh‘ 8.4 Agricnlture Agriculture .
2. Arithmetic, | .
9 30 . English 9.90 English
dterature Physiology 8. Physiology Literature,
.45 Arithmetic and and
riene lygione
10,16 Chemistry Hygien Hygien 10,156 Grammar
" " Veterinary ’
10,45 Chemistry Chemistry Veterinary
00 ) 7 Wwomy (u
11 Dairying A\ natomy 11.00 Anatomy.
SECOND YEAR
| |
| | |
Hours Monday (Hours| Tuesday | Wednesday Thursday {Hours Friday
| | |
| |
| |
‘ !
8.40 Horticulture | | 8.4H Dairying
| 8.46 | Mathematics Mathematics Horticulture,
.50 Grammar, . | | 9.8 l.|:’-";ﬁlt‘|:£l‘.
9.4 . iy t'“:‘ Agriculture Drawing
English Chemintry
a nElhis .
E 10.15 Literature, 10.15 Agriculture.
he
’ Judging Veterinary Agricultural
Veterinary 10.456 K - Agricultural
s 00 ) ete ) olog ( ) y !
i 11.0 Pathology. | Horses, et Pathology he mistry., 11,00 (*n»nnﬂry.
’

THirD YEAR

Monday.

Agricultural
Chemistry.

(h-~l~gy,

Hours

8.4

I

0.45 |

! 10.46

Tuesday.

Bacon's Essays,

Natural History
and
.\ll('l’<-n('«;|>)"

Rhetoric.

Wednesday

|
Dairying,

Pope'’s Essay
on
Criticism.

| Natural Hlatury?
and

| .
Microscopy.

Thursday [Hours

8.45
Agriculture,
9.30
Drawing. -
10.15
Thewmes, 11.0¢

Friday.

(;v-nlugy_

Agricultural
Chemistry,

Pope's Essay
on
Criticism.




APPENDIX 3.

CLASS LISTS.

I.—EASTER EXAMINATIONS, 1888

II.—MIDSUMMER EXAMINATIONS, 1888.

1.—EASTER EXAMINATIONS, 1888.

FIRST YEAR.

Live STOOK. l
(Sheep.) ‘

JupGING OATTLE AND |1xopgAN10 CHEMISTRY.
SHEEP. ‘

Live STOCK
(Cattle.)

1 Wilkinson,

———

—

|
Wilkinson. |

————————— |
|

( Linfield, ¥. B. ?
Jackson.
Linfield.

\ l]-‘;u'kann‘ F. A. 1]

| Monteith, N. Linfield.

| { Brodie. :b lnl‘u“.
5 Brodie.

il R P 4‘ Monteith. N
. 6 McCallum,

1 Jackson

Marsack, H

2
3
4

1 | Rendall
3 Musgrave.
{ Tinny.

| Makinson.

1< Rendall, W.

Jarvis, E
4 McCallum, W
5 ) Marsack, H. 1
91 Campbell, Ww. |
7 Paterson, L. »
8 Makinson, T. 5 ’

3 McEvoy.
{ McCallur.
| Linfield
6 Tinny.
( Patersou
| Brodie

. 6 McCallum.
| . | Jarvis, 7 Marsack, F
g.j | {1 Marsack, H | oo
{
704 Brodie, F. A. ( Paterson 14 Marsack, H.
o] | Monteith.

1 Tiony, T. 1 McEvoy 1 Monk 1 Monteith
2 Smith, D. 2 Monk 2 Mott 2 Tinny.
‘\ll“\-b'[’gll\\_

3 Jarvis
{ Rendall.
| Seabrook

3 Marsack, F
i Globensky

,\l\hgl ave,
Patterson

q ) Marsack, F.
91 Musgrave, J

4

5 Globensky, E. A. | Smith b
6 Monk, W. D. 6 Seabrook 6 Campbell. 6 Jarvis.
7 McEvoy, e s 7 McKergow ~ { Globensky. 7 Cargill.
| | Seabrook, P. S \ 8 Cargill. 1 Jackson. 8 Monk
| 8< Wilkinson, J 9 Derbyshire. 9 Makinson. Derbyshire.
. | Gelling, J. A ‘ 10 Gelling. | 10! McKergow Gelling
# 1 ! 11 Asbury, E \ 11 § Campbell, 0. W. \ Smith 94 McEvoy
d1=] 12 Cargill, H. 8. | Asbury. 12 Musgrave Asbury
2 13 Derbyshire, J. 18 Marsack, F { Makinson.
14} McKergow, J. Campbell, W. 14 Derbyshire.
| | Campbell, C Ww. Tuck. 15/ Asbury. Seabrook.
Mott. Y1 Gelling. Globensky.
Tuck - 17 Campbell, C. Smith.
| Mott. . .v..] 18 Cargill, | Wilkinson
| e e avenend A | Campbell, C. W,
| v\ . Campbell, W.

Tuck.
" - Tuck.
Mott.

1dents who failed to pass in the subject.

Names unnumbered are those of stv
wours, 60 per cent.; for pass,

The minimum for first-class honours is 70 per cent.; for second-class hor

83 per cent.

1 nlM'knuxL

2 Linfield.

3 ‘“-’H*M-k, H
: Marsack, F
- 5 Rendall.

{ | 6 McCallum,

1 Brodie.
2 Musgrave,
3 .\1!41[!‘”*:,

| 4 Gelling,
l -’ A\IUKW'K..W'
l i’ "M‘\lx.
7 Derbyshire

8 Paterson,
(
L ‘\lhklllmmv

Globensky
A\\\lnnk '
ilkinson.

, MoRvoy.
Asbury.

' Campbeil, C
Cargill
Smith,
Seabrook.

l Campbell, W
Tuck. |
Mott,

PASS

Names
A imes unnumbered s
19 minimun i
- 1 for N
33 per cent, -



IMISTRY.

nson.

ok
14\.\'

. son

bell, C. W.
bell, W.

nt.; for pass,

Orass Lists (EasTEr EXAMINATIONS)

FIRST YEAR.

Continued,

331

1 Jackson. 1 Jackson.,
2 Linfield. 2 Linfield.
Marsack, H, 3 Monteith,
Marsack, F. 4 Brodie.
Rendall
) .\l\'('n“lllu

1 Marsack, F.
2 McCallum
3 Musgrave,

| 4 Marsack, H.

1 Brodie. 1 Paterson.
2 Musgrave, 2 Makinson,
3 Monteith, 3 Rendall,
4 Gelling, 4 Tiuny,
b McKergow, b6 Cargll.
6 Jarvis 6 McKergow,
7 Derbyshire 7 Jarvis,
8 Paterson, 8 Globensky
9 Makinson., | 9 Gelling
10 McEvoy
14 Wilkinson,
| Asbury,

Hlulmn\l\y
.\lrlllk
Wilkinson.
McEvoy.,
Asbury, Derbyshire,
Campbeil, C. W, Campbell, O,
Cargnll Smith
Smith, Seabrook.
Seabrook. Campbell, W,
Campbell, W, Tuck
Tuck. ’ Mott.

|

|

|

|

Monk.

Mott,

Names unnumbered are of those students who failed to pass in the subject,
cent. ; for second class honours, 60 per ceat,

Cho minimum for first class honours is 76 per
)er cent,

ExcrLisH LiTerRaTURE.

1 Jackson,
2 Marsack, H.
3 Cargill

4 Musgrave,

1 Linfield.

o} Tinny

“1 McCallum,
4 Brodie.

5 Paterson.

6 Monteith.

7 McKergow,
8 Marsack, F.,
9 Rendall.

l
|
:

GRAMMAR AND
CoMPposITION,

1 Linfield.

2 Brodie.

8 McCallum,
4 Jackson,

5 Tiony,

1 McEvoy,

2 Derbyshire.
3 Jarvis,

i )lunk.

b Gelling,

6 Makinson.

Asbury,

Campbell, W,

Seabrook,
Smith,
Campbell, C,
Globensky
Wilkinson
Tuck,

Mott

1 Rendall,
2 Monteith.
3 Musgrave.
4 Mcl{.-r ow,
5 Derbyshire,
( Asbury,
¢ ' Marsack, F. *
\ Marsack, H,
( Makinson,
| Gelling,

| 104 Jarvis,

J

|
|

| McEvoy.
( Paterson,

Monk.
Seabrook.
Smith.
Cargill.
Campbell, W.
(”Ul»‘llﬂ‘ly.
Wilkinson.
Tuck.

Mott.

." Campbell, C.'W

; for pass,



Crass |

8T8 (EASTER EXAMINATIONS)

FIRST YEAR

Continued

VETERINARY

Rendall

I

HONOURS.

Marsack, F 1
2 Monteith 2

II

—

Tinny

2 McEvoy
McCallum.

{ Musgrave

\ McKergow.
b A,dmry.
Paterson.

-3

p— m——
- W o

Seabrook.
| 8 ‘31('||k “
| . Gelling.
Derbyshire.

PASS.

|
| Makinson |
| Jarvis |
Cargill.
\ Wilkinson
Smith
Globensky

Campbell, C

Camphell, W, ‘
| Tuck

Mott

ANATOMY
‘ ;
<€ |

-2 I—
| 1 Linfield 1
2 Jackson 2
3 Marsack, H. 3
4 Brodie 4

ARITHMETIO

J.ll'l\ﬂ"”
Rendall
Linfield
Monteith

McCallum
Tinny

McKergow

Jarvis
Brodie
Wilkinson
Derbyshire
Marsack, H
McEvoy
Asbury
Monk
Gelling
Cargill
Seabrook

T L

€x -2

)
K Musgrave

| Marsack, F
\ Globensky

Smith.
Paterson
Makinson.
Campbell, W.
Tuck.

Mott.

Campbe 1. C. W.

BOOK-KEEPIN(

Jackson
Linfield
Rendall

McCallum
Tinny
{ Monteith

\ Jarvis

b Brodie
6 Musgrave

McEvoy
Monk

w

Gelling.

o -

-3

8 Asbury

{ McKergow
\ Wilkinson

Seabrook
Cargnll
Makinson.
Campbell,
Paterson
Smith
Globensky
Tuck
Mott.

Names unnumbered are th

83 per cent.

The minimum for firat class hov

Jose of students who failed to pa
ours 18 75 per cent ;

Marsack, F.

( Marsack, H
\ Derbyshire
Campbell, w

o

|

w.

¢s in the subject.
for second class honours,

1

2

G ENERAL PROFIOIENOY,

Jackson.
Linfield

1 McCallum

)

) “I'll'hl'
\ Rendall

4 Monteith

Marsack, H

1 Tinny.

9 Marsack, F.

3 Musgrave.
4 McKergow.
b Gelling

60 per cent ; for pas,

33 per cent.

AGRrioul 1

Crass,

1 “ﬂrl‘uurt'
2 Dean, H. |

‘ ":|tun‘(‘
Serson,

Shantz,

Soule, R

7 { Stevenso
- | Robson, .

R

1 Budd, W
2 Bayne, 8. }
| “I!‘hnp‘ \
l“'lllnn._ ‘
{ « "almer, \
! 3 1 Brown, s
| Hutton, .
| - Willans,
9 Sweet, H. |
10 Carpenter,
j n Sinclair, J
| Horrocks,
‘ Knowlton
13 | Heacock,
llhrdiun_\
Scott, J

HONOT

( Vallance,
Price, V

| Wilmot, /
Elton, R

| Austin, A

( Harrison,

Somerville

'[\ ames unnumbered
he minimum for fir
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Crass Lists (Easter Examin ATIONS ). —Contsnued

SECOND YEAR.

AGRICULTURE Live Srock ARBORICULTURR JunGing Carrie.
IO1ENCY

1 Harcourt, 3. | [ Dean 1 Sweet,
2 Dean, H. H. | Elton, C. W, 1 § Harcourt 2 Robson.
Elton, C. W Shantz | Soule 3 Heacock
‘.\'n-rmun, W. E 3 ' Hutton | 4 Carpenter 4 Bishop.
Shantz, A. ‘ 'Han-uurl_ | b Stevenson x [ Brown
Soule, R. M Carpeater 6 Hutton { | Stephenson.
f Stevenson, C 7 Soule. » [ Budd
L Robson, J, W | g [Bishop, * 1 Elton
| Serson Robson
Bayne
Shantz

Willans, T. B

1 Budd, W 1 Budd ( Sweet, 1 Elton, C. W,
2 Hmyn-', S. R. 9 f Stev enson 1 « “I'-hwp o | l'nlr'iwl“.
Bishop, W ) “ | Knowlton |'W illans, N “ | Shantz
Willans, T. B, ( Willans, T, B. 1 Brown | [ Knowlton,
Palmer, W, . | Palmer x | Serson | Palmer,
Brown, S " | Willans, N ®13 Sinclair 6 | Dean.
Hutton, J. R | Harrison, » | Knowlton, y | Carpenter,
( Willans, N Sinclair “ 1 Vallance g [ Budd
9 Sweet, H. R Brown 9 Palmer, | Soule.
10 Carpenter, W, S 10 Vallance. : -1 10 [ Hutton.
n ! Sinclair, J. J 11 Heacock | Vallance.
| Horrocks, T. J, | 192 § Robson
Knuw“un, S. M “ | Sweet
13 Heacock, F, W Somerville
: '“lrlhall, W. G 13 { Horrocks.
Scott, J | Bayne

HONOT

Harcourt,

( Vallance, R. 1 | Elton, R. F 1 Somerville, { Elton, R. F,
Price, V. , L Austin Austin, | Bayne,
} Wilmot, A. B, ( Price, | Heacock, 3 Austin,

Elton, R. F. Wilmot, 2 4 Scott. | 4 Sinclair,
| Austin, A. M : Scott Wilmot, | Serson
\ Harrison, R. E. Birdsall, ( Harrison. | Willans, T. B.

| ( Elton. | 7 Somerville.

7 < Horrocks. | { Price.
{ Birdsall. | Harrison,
10 [ Horrocks,

| Scott,
11 Willans, N.

sent ; for pas,
sent ; l Somerville

Scott.

Names unnumbered are those of students who failed to pass in the subject.
The minimum for first elass honours is 75 per cent ; for second class honours, 60 per cent ; for pass
33 per cent,
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( EASTER EXAMINATIONS) Continwed.

SECOND YEAR.

Orass Lists

‘ .
| JupeiNGg SHEEP. AGRICULTURAI ENTOMOLOGY
@2 l \ CHEMISTRY. \ |
! |
o | \ | \
—_ —’———‘_—/—_—— —————_—'_———- P — — ‘———7 — e ——
| |
{ Dean. 1 Elton, C. W. | 1 Harcourt 1 Shantz.
\ Robson, 2 Harcourt 2 Shantz. 2 Hutton
3 Sweet. 3 Hutton. 3 Hutton 38 Harcourt
| 4 Sinclar 4 Dean 4 Elton, C. W 4 Stevenson
5 { Knowlton. 5 Robson. | 5 Dean.
Y 1 Hutton 6 Bayne.
Soule

{ Harcourt.
\ Harrison.

o
=
‘;, 1 Palmer 1 Shantz { Soule. | 1 Knowlton,
QO o § Carpsmter 2 Harrison \ Bishop. \ 2 Robson.
= “ \ Heacock 3 Bishop 8 Dean | g/ Bishop.
| 4 Willans, T. B. 4 Robson | 4 Knowlton | ¥ \ Brown.
| .  Vallance b Stephenson b Stevenson | )
\ Y 1 Wilmot 6 Brown 6 Brown. | Willans, 7. B
=l . [Somerv ille. 7 Palmer 7 Palmer. | Soule
| ¢ |\ Brown. 8 Willans, T. B 8 Elton, R. F | Horrocks.
| 9 Shantz. N : ” csoe o
10 Bishop .
11 Elton, C. W. | . coe 800
| 12 Serson. | : . R [ .8 : sesefoses

Stephenson.

1 Horrocks. 1 Sinclar

. | ‘ 1 l'l‘l\“' 1 h‘nnl.- I )
e} Willans, N. 92 Serson. 2 Willans, T. B. e { Willans, N
‘ | ¢ \ Budd 8 Knowlton 3 Somerville. “ 1 Palmer.
| 8 Bavne 4 Sweet 4 Serson. 4 Elton, R. F.
| . f Horrocks. b Sinclair. 5 Willans, N. | 5 { Harrison.
| ¥ | Austin | 6 H eacock. | 6 Austin. | ' \Serson.
|| Scott. 7 Carventer. 7 Carpenter. | 7 Budd.
i 7 < Birdsall | 8 Budd 8 Sinclair. ‘ 8 Somerville.
it ] Elton, R. F. | 9 Bayne. 9 Budd. | o { Vallance.
; - 10 Vallance. \ 10 Sweet. \ ¥ | Heacock.
<\ = 11 Elton, R. F. 11 Harrison. 11 Austin,
« M| 12 Austin. 12 Heacock. | 12 Carpenter.
| | 18 Horrocks 5 18 Birdsall. | 13 Sweet.
| 14 Wilmot | 14 Wilmot. | 14 Wilmot
\ censsade | 156 Birdsall. 15 Vallance. leeosncrsannanens
| 16 Price. ‘
- : A Willans, N. | ¥
\ Price. | Seott. ‘
.ooo \‘ Somerville. .

Scott.

students who failed to pass in the uuh{e(‘t.

those of
for second-class honours,

lass honours is 75 per cent. ; 60 per cent. ; for pam,

Names uunumbered are
The minimum for first-c

83 per cent.

VETERINARY
PATHOLOGY

1 Souls
| 2 Harcourt
3 Dean
! 4 Elton, C. W
» Hutton
|
- |
|
| —_——
|
1 Shant
— 2 Palmer
. 3 Bishop
{ Brown.
1 Robson

2 Knowlton,
3 Stevenson.
{ Carpenter,
b Elton, R. F
6 Willans, T,
7 Somerville,
{ Budd.
\ Birdsall,
10 lﬁm«‘lmr,

| Sweet.,
12 Willans, N.

8

1 Serson.

13 < Vallance.

‘ Austin,

| 16 Harrison,
17 { Heacock.

‘ | Bayne.

Horrocks.
Price.

| Wilmot,
Scott.,

,\,‘““'" unnumberec
N I'he mmimum for fi
99 per cent,



r »
wns, N
er.

R. F.
ison.
n.

ville.
ance.
cock.
n.

nter.

ent. ; for pas,

Crass Lists (EAsTER

EXAMINATIONS)

SECOND YEAR.

Co

nlinwed

VETERINARY

PATHOLOGY

Soul¢
Harcourt
Dean

Elton, C. W

Hutton

Robson

Knowlton,
Stevenson.
Carpenter,

Elton, R. F

} Willans, T,
7 .\'nlln'l vV 1”4',
f Budd.
\ Birdsall,
f Sinclair.
| Sweet,

2 Willans, N.

Serson
Vallance.

Austin,

} Harrison.
{ Heacock.

| Bayne.

Horrocks
Price.
Wilmot,
Scott.

Harcourt
Dean
Souls
Elton, C
Shant;

Bishoy

2 Hutton

3 Elton, R. F.
| Austin
| Robson
Knowlton
Stevenson

Palmer,
Harrison
Sinclair,
f Willans, N.
| Bayne

B. ) Somerville,
Horrocks,
Sweet,
Heacock,
Budd
Birdsall.

2 Carpenter,

Willans, T, B.

Vallance,
Wilmot.,
Serson,
Price,
Scott

2 Price

3 Harrison
Stevenson
Carpenter,

Elton, R. F,
Wilmot
Willans, T.
Brown,

b Bayne,

) Birdsall
Heacock.
Sweet,
Austin,
Knowlton,
Sinclair

< \\’I”:nll\Y N.
{ Budd.
| Serson.
Horrocks,
Somerville

Scott.
Vallance

Bishoy
Stevenson
Robson
oweet
Harrison
Brown
Sinclar

1 Serson
2 Soule

Birdsall

[ Bayne,

|\ Palmer,
Elton, R. F,
Austin
Heacock.
Wilmot,
Price,
Knowlton,
Horrocks,
Budd,
Carpenter.,
Somerville,

6 Willans, T. B.

Willans, N.
Vallance,

Scott

Names unnumbered are those of students who failed to pass in the subject,

The mmimum for first-class honours is 75 per cent. ;

33 per cent,

for second class honours, 60 per cent. :

won

J Stevens«

Brown
Palmer

) Knowlt

| ”m‘l’l-mn,

| Sweet,
Carpenter,
Willans, T, B

Sinclair,

) Bayne,

Budd.
Elton, R. F.
"0'][1"!"'{,
Austin,
Birdsall,

; for pass,




Orass Lasrs

1. MIDSUMMER EXAMINATIONS, 1888

FIRST YEAR

BOTANY VETERINARY
MAaTkniA MEDIOA

1 MeCallum
} Brodi

} Brodh Jlum
} Lireenwoo 3 Tinny

|
‘ 1 Wilkinson 1 Tinny 1 Gelling
o o} Tarvis * Monteith ) Paterson 2 Tinny
} Tinny, i Rendall 4 Montieth
t Makinson 4 Makinson
y Musgrave y Linfield

1 Pacerson 1 Jarvis 1 Jarvis 1 Musgrave
| ) MeKergow 2 Gelling 2 (ireenwood ‘ 2 | Rendall
| 3 Linfield 3 Watson 3 Rendall | 8 \ McEvoy
t McEvoy I McEvoy y | Linfield | 4 McCallum
y Rendall y Musgrave | Asbury \ b Linfield
t 6 Monk 6 Wilkinson 6 Derbyshire | .6 Paterson
7 Smith [ Asbury 7 Makinson 7 Monteith
| 8 Watson 1 Catheart 8 Musgrave | 8 fCargill
| 9 Catheart 9 Monk | o (Monk 0 | Gelling
A | 10 Cargill 10 MeKergow Y I McEvoy 10 ( Watson
"’,, =1 11 Asbury 11 Derbyshire 11 McKergow | 11 | Greenwood
2 | 12 Greenwood 12 Paterson 2 Watson | 12 { Catheart.
. 13 Derbyshire 18 Cargill 13 Cathoart | 13 | Jarvis,
14 Smith | 14 | Makinson
Cargill |
Wilkinson, Monk

Derbyshire
McKergow
Wilkinson
Asbury
Smith

| \
| o

f students who failed to pass in the subject.

Names unnumbered are those «
for second class honours, 60 per oent. ; for pass

The minimum for first class honours is 70 per cent. ;

33 per cent.

LiRAMMAR

Finn
1 Greenwood
! Brod
} Linfield
I Pater
y Derbyshire
1 Rendall
\|"\'l.“.\,
§ Musgras
i Monteith
» Jarvia

6 Gelling
. | Monl
"1 Watson
0 MecEvoy
\sbury
10 Cargill
{ Catheart

Sakdiioen
Smith

Names unnumbered

The minimum for fir



Orass Lasts (Miosummer ExaMiNarions.) (. nlinwed

FIRST YEAR

tHAMM

Rondall

McKeorg

Musgra

Monteith

Jarvi

Gielling wrgil

{ Monl . | Watson
Ve : | Watson "\ Rendall
lall MecEvoy 9 Makinson
»y"“‘ - » ( Asbury 10 Derbyshire
am . Cargill 11 McKorgow
d | Catheart 12 McEvoy
on 13 Oatheart
ith Makinson 14 Monk
ill Smith 16 Asbury
Ing 16 Wilkinson

Lson
enwood
hoart.
VIN,
Kinson

Smith

Names unnumbered are those of students who failed to pass in the subject
yshire : -

rROW T'he minimum for first-class honours is 75 per cent for second-class
nson per cent

ry

)

onours, b per cont, ; for pass, 33

nt., ; for pas




Crass

LasTs.

MIDSUMMER EX AMINATIONS, 1888

SECOND YEAR

- \ 1 Vallance
:, 2 Stevenson
- 3 Knowliton
o | 4 Budd

~ b Serson
6 Harrison

‘ 7 Willans, T. B
| = | 8 Palmer.
| | 9 Marsack, H
'| 10 Sinclair
11 Somerville.
| 12 Sweet,

18 Heacock.
14 Marsack, F.
15 Austin

1 Willans, N
2 Elton, R. F.
8 Horrocks.

4 Wilmot

1L

PASS

Names unnumbered are
The minimum for first-class honours is 70 per cent.

per cent.

those of students

ANALYTICA

CHEMI Ry

Marsack, H
Harrison
Hutton
Dean

Budd

6 Bishop.

“. \,|\.lll‘l

8 Palmer

1 Soule

2 Heacock
3 Shantz

t Horrocks.

Sinclair.

¢ Willans, T. B.

7 Willans, N.
8 Austin.

9 Wilmot.

10 Sweet.

11 Carpenter,
12 Serson.

i

) FEMATIH AND
ONOM BoTANY

1 Carpenter
2 Brown
3 Stevenson
{ Budd
\ Bishoj

1 Marsack, F.
2 Serson

3 Harrison,

4 Willans, B,
b Austin

6 Palmer

7 Marsack, H
8 Vallance.

9 Knowlton
10 Elton, R. F.
11 Sweet

12 Sinclair,

18 Willans, N
14 Horrocks.
15 Wilmot.

16 Heacock.
17 Somerville.

who failed to pass in the subject.
: for second-ciass honours, 60 per cent. ; for pass, ¥

1 Souls
2 Bishop

3 Marsack, |

4 Harrison

b Marsack, H
6 Palmer

7 Willans, B

1 Brown
2 Stevenson.
{ Willans, N
¢ 1 Knowlton
b Sweet,
6 Budd.
7 Horrocks
8 Serson.
9 Sinclair
{ Heacock
10 '
\ Carpenter
12 .\‘nnwr\lnt

13 Elton, R. F

14 Austin,
| 16 Vallance
{ 16 Wilmot.

ASS

VETERINAR
- PATHOLOGY A
OBRSTETRICS

1 Harcourt
[ 2 Soule

3 Hutton
’___ i Dean

1 Shantz
! 2 Carpenter
| 3 Bishop

1 Willans, T. |
2 Serson,
3 Brown
} Marsack
b Somerville
6 Heacock
| 7 Harrison
| 8 Budd.
‘ 9 Sweet
10 Wilmot
= 11 Elton
{_ 12 Palmer
13 Vallance
14 Horrocks.
1§ Stevenson.
} 16 Knowlton.
I 17 Willans, N.
; 18 Marsack, F.
19 Sinclair,
20 Austin,

Names unnumbered

The minimum for |

per cent



Crass Lists (Mipsummer ExamiNaTions)—Continued

SECOND YEAR.

VETERINARY
PATHOLOGY AND

RoAp-MaKING,

ENGLISH
LEVELLIN

(FENERAI
DAIrYING

m
mnson.
llans, N
owlton
at.
d.
rocks
on
lair

1
1
1

1

OnRSTETRIOS

1 Harcourt
2 Soule

3 Hutton
i Dean

1 Shantz
2 Carpenter
3 Bishop

Willans, T
Serson,
Brown
Marsack

b Somerville

3 Heacock,
Harrison
Judd.

9 Sweet

0 Wilmot

1 Elton

2 Palmer

Vallance

B

LATKRATURK

1} Hutton
| Harcourt
3 Palmer.)

I|4l|||*“'l
Stevenson

3 Shantz
Carpenter

5 Wilmot

) Serson
Elton, R. |
Budd

9 Brown

10 Bishop.

ll \‘:ll]Al'I("

12 Willans, B

SUKVEYIN

1 Hutton
2 Harcourt
| Shant

| Dean

Soule
2 Stevenson

3 Bishoj

1 Marsack, F

2 Brown

3 Elton, R.
4 Somerville

5 Knowlton
| Palmer,

» [ Sinclair,

‘1 Harrison

9 Sweet

10 Budd

11 Horrocks

12 Willans, B

13 Heacock.

1 Harcourt
2 Dean
| 3 Shantz
| 4 Hutton

y Soule

6 Sweet
7 Bishop
8 Budd

1 Brown
2 Serson
3 Vallance
{ Somerville,
| Knowlton
6 Sinclair,
7 Palmer
8 Willans, B,
9 Elton, R.
10 Stevenson
11 Carpenter.

1 Horrocks

2 Marsack, H
3 Harrison

i Heacock,

» Willans, N,
6 Wilmot

7 Marsac', F
8 Austin.

ProricieNoy

1 Harcourt
2 Dean
Hutton

Soule

1 Knowlton,
almer
Harrison,

{ Elton, R. F
6 Carpenter

6 Vallance.

7 Marsack, H,
8 Willans, B
9 Serson,

10 Marsack, F,

3

11 Sweet,
.12 Sinclair.

13 Heacock.

L 13 13/ Knowlton,
BACOCK 14 Horrocks. “A Marsack, F 14 Vallance, 14 Horrocks.
wrpenter 15 Stevenson. Sinclair. 15 Carpenter 15 Willans, N,
“"'“!1' . 16 Knowlton. 11564 Willans, N. 16 Wilmot, 16 Wilmot,
m, R. ¥ 17 Willans, N, | Austin, 17 Serson, 17 Austin,
tin. 18 Marsack, F. | f Heacock 7) Willans, N |
lance. 19 Sinclair, 1181 Marsack, H.

mot.

t. ; for pass, &

per

20 Austin.,

Sweet.

191/ Horrocks.
| “" | Somerville,

o ) Austin
19 | Marsack

Names unnumbered are those of students who failed to pass in the subject.

The minimum for first class honors is 75 per cent. ; for second class honors, 60 per cent, ; for pass, 33
cent




APPENDIX

COLLEGE IN ACCOUNT WITH FARM AND GARDEN

Wit Farm
1 ]
4 & 96 00

To 128 bags P tatoes, at (o

4 1 \
,400 galion of milk, at 1

Cartaoe

Feed for President’s horse (wit 1t attendance

Feed for Bursar's horse (without attendance)

(‘v.xl}h'nh‘r work by students 20 00

() Wirth GARDEN

To fruit and vegetables (for items and ]'l‘i\"'\' gsee Mr |"~»r>ythf<

60

Report, Part V1.)

Total rece llll -~

By amounts i».\id by College for Student labor on farm and

garden. ... S A0S W

Balance to « redit of College

SPECIAL CONV
AG]

Craig,
Creeln

DEPAR

AN 1\
| EN I Cn
Class 1 Ola
I I.J Fee
{ A
Class 11 Clas
Cra J. A Zavi
Class 111 Clas

Paterson, B.E.| 1 Cra
Creelman,(.C.| 2 Pat

3 Cre

ENGLISH Dray
Class 11 Clas

1 Fee 1 Cra
, [ Creelman 2 Pat

Zavitz,

{ Paterson



UNIVERSITY OF TORONTO

SPECIAL CONVOCATION FOR CONFERRING DEGREES IN ARTS AND
AGRICULTURE, MONDAY, OCTOBER

BS.A

IsT, 1888

Craig, J. A
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CuLrivaTioN oF RASPBERRIES,
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bulletin to give our results,




acres and forms part of the orchard

growing the land has not right, luscious |
8 be

s a small bush, a;
Brandywine lv;u[

The area }xl:m!ul in 1881 consists of about four
go that while the .l]vN!' trees have been
of I:ug-}-«-rrn-- As the trees are now l"'.nhln; a

get apart at that time,
be changed and the land used solely for the

been idle, but bearing )“;ﬂ"_\ a crop
berry "l“" will

s not fruited w

Bla A ——~\<|“.

Id seasons, many
dly i
wdly, has proved

l‘()n&hlv'ru"lc' gize the rasp
nrn‘ht\l'il

(‘ll//'/l’,l‘"llh surrounding the Canes
100 feet, above Lake

Location Latitude mnorth 4< 38'. height above sea level 1
ttle lat
\1 - In seas
\lammoth Cluster
iave proved then
ut \ very '“'“,. oo

either the one no

Ontario, 858 feet
Exposure Westerly inclined to north; no shelter of any account as yet
Soil : Clay loam and somewhat gravelly on the north and west gides ;

}

part ially

drained
of 1880-6 42.2" ; mean summer temperature

Meteorology Mean annual temperature
57.1°; winter 27.3 highest temperature (1881) 98°, lowest (1884 15° below zero | affect th
average number of days rain fell per year 79 : rainfall, including snow, 24 7 inches to posse -
"l“\'.\lllll-_: winds, south-west {3 per cent, northtwest 31 per cent Whit. :\w',)i‘
Manageme nt

The canes are in rows SiX feet apart, while the plants are ‘bout five feet apart in We have b

the row. This re nders cultivation with the horse-hoe \'uln‘u\l‘.‘lll'\(-‘.\ easy, and thoroug 1¢ pecially
cultivation 18 carried on during the summer so as to keep down wee ds and render the We are in,
[n summer, during the time of growth, the young canes wre kept now about the

Our climat

goil loose and friable.
8 to encourage a ‘lll\‘l:, habit. The }1101 18 l|«.\|\|l!'«\| at
| l.‘r‘m‘;t‘!_

cut back to about two feet 8O i 4
least every second year We have lnnmml in the spring, believing that an advantage 18 ;

gained in leaving the old canes thre ugh the winter with a view to their assisting The best R,

around the bushes, and thus serving as a protection in & climate con Gregg, Mammoth ‘

, number of canes ke up a collectio

holding the snow
parative ly sever:
each hill reduced to not
length. We do nothing
which serve to keep the snow upon the hills

Early 1n the spring the old canes are cut out and th
Farmers, wi

more than six (usually about 3} feet in

four) and cnt back
1.[" 1'\!1 ones

aring winter, except leaving t erries for home use

f their household

to pre tect the canes 1l
btained under mos

Varieties and Number Planted.

Ry S TS e e

11

Thwack, 84 ; Turner, 06 : Herstine,
86

In sonde
1 reply to mai

Red.— Philadelphia, 617 : Cuthbert, 376;
nish i)lfnl'llldflnll

Clarke, 44 Highland Hardy, 114 ; Brandywine
Davidson’s Thornless, 94 ; Dorchester, 12 ; (iregg,

Niagara, Y8
Black Caps 217 ; Mammot !
70, 18 No,

(Oluster, 150
Whate Caroline, 12 Saunders’ ||_\\\rinl~‘_ No. H3, 90 No, 7

No. b7, 12 No. 90, 12: No 67, O

nguirers who are e

L

Rust is the pro«
fungi \l:m_\' of th
1eces of the latter t
group we find plants
ess other diseases, t)
rust we find that a s

,',ll‘i' s or stalk of HNj
andas 1ts way int«
ey 4 }lllil‘f.’A the
ye 1 per
egetative condition |
\‘m“h 1t 18 composed
he leaf or stalk and
xposed be examined
ppears to be dust is |
ell, oval in shape an
heat plants, soon ge
1!{rn time, if condi;io
llected. The rapidit

Results of Cultwation

by far the best with us. Though somewhat tender
lm-lf to be ln'nlili«‘, \:n'gw‘ ool
the

Red.—Cuthbert has prmwl to be
r severe climatic conditions well and pru\'ml 1

delicious flavor. The severe winter of 1886-87 injured many of
but extends the time of berries, and 18 & variety whicl
raspberry plot. Growing side by side with the Philadelphia
found for comparison ; and, as, from time to time I have gon
[ have always found they soon judged i
market use. Philadelphia with
firm berry, and thus not 80 market
adily as the Cuthbert
comes next, of gool

it has stood ou
color, firm and of
canes. 1t is somewhat late
should be found in every

an excellent opportunity 18
to the ground in the berry season with visitors,
gavor of this variety, pnpulur both for home and
ranks second. [t is very prulit'\c, hardy, but not a

able. It makes a fine show on the bush, but does not pick so re
It has rather a poor color and ripens cmnpumli\'vly early. Tuarner
flavor but not very firm berry, and consequently not a good shipper ; hardy and seeu
as if it would grow under adverse conditions better than most varieties, but not an ear]
berry. Herstine has not done much with us. Its bearing season seems gshort ; berry
soft and canes fairly hardy. Niagara has given a fair _viv\«L but late. Olarke is a largs




chard
as not
hing a

w the

e Lake

artially

erature
w Z2er0

inches

:|}‘1U‘ n
thoroug

mnder the
are l\"
wured at
antage 18
gisting

nate com
r of canes
31 feet In
e ;I\ll ones

11

stine,

Mammot!

what tender
large, good
vn;m\' of the
riety whicl
>hiladelphia
1 have gon¢
on judged i
yhia with
ot 80 market
he Cuthbert
next, of gool
dy and seems
- not an early
ghort ; berq
rke is a larg

B L TP T S o

right, luscious berry, but soft and n
v small bush, and a poor grower, te
Brandywine has produced some
s not fruited well
Black.—N one have done

d sSeasons, many

fair «

remark

to be

udly, has proved

L strong grow
1€ IJI‘

in and has
Mammoth Cluster has killed
nave [rr'\ul !il"m {

Ly

Season also s

ut ver
ves to be prolifi
ery 'nmy' color, veing
either the one nor the
Y}‘vll e, |

sess the

b

a

& Cross

othe r, but

mentioned ¢

11
ut the hill a

ab
Ou

d thus

cllimat rather severe o

| for raspberries should

The best Red
M immoth (]

Grour
varieties

i1ster

like

are
and Saunder
p a collection ly |

to do we

{

wrries tor hnmv‘ use,

and thus s;

AVe
f the r llull\t’huH who

strive to

tained under most adverse

Rusr (7

[n reply to many
nish illf"l'l!l‘l“”ll In a bulle
irers who are mlu.‘l”y de

/.l" lll\‘/l‘/.'!/ of the /,'//\/ Pl

Rust is the product of a mi
ngi. Many of these are
ices of the latter to such an extent
roup we find plants producing rust,
ess other 1“\1‘;“»'\‘ that affect the

15t

as

mu

find that a spore, whic
eaves or stalk of the plant attacked.
finds its way into the plant affected,

and
egetative condition has been attaine
which it is composed
he leaf or stalk and show a rust colored
xposed be examined under
ppears to be dust is really
I, oval in shape and reddish in color.
rheat plants, soon germinate,
ort time, if conditions are

ffected. The rapidity of

hills having died out con

"y

lleve that leaviy

erves

be well

1IN most
Farmers, with a little care and
many a toilsome
gather
runlilllnlu

"uecinia

(questions referring

in that will answer thes
sirous to get

nute plant belonging to
mirrm;-u}n«

higher forms of plant life
h serves the purpose of

I conditions
elium) which permeate the host plax
d, Spores are produce

So numerous do the

& microscope, say
a mass of regular ly forme

and again myriads of spore
favorable -damp, close
growth in these lowe

) very lrln;' hv:w
nder with us.
rops, but

canes tender

Highland H ardy
by aring soft berr 1e8
done l"“‘”y

killing down and

on the “\hulv 'l‘l

Thwack

Wbly well All have suffered cor \:‘l"!’-lhl) from our

I’.l~l‘i~ 1'8 Th rnless T!I"”,_llklw""

furnishe 1 some good fruit
has vyielded a
is

mpietely
er and has Gregg 1
uffered, hut fine,

large firm

Saunder

berry
Hybrids
they the «
Al vl’lw no
or a good place

much ; it
the

Lween

berrie

the

are soft ; a flavor

of
doubt

They

red have

OlOn

worthy

]I,\' y

m the

till

}
! during th

Ln¢
IS & protection

Dia varieties

Irained and thorough
Cuthbert, P}
8’ Hybrid (57

y cultivated.
Of

Caroline

wdelphia and
Of White

3 1n OUnt

lHlH'}

Th

Black

['hese
}um‘: rio
a Ul amount of lah r, might easily grow

tramp and wearv hour to
raspberries from

!‘.h]»
members

wild patches where fruit i

S

graman $)

to rust, the writer has thought it expedient to
(uestions, and also those of other
some light upon this invisible foe

il (/'//:':'/I wa gramns )

a very extensive group, called the
other [n’:lnl\, fw‘tli!l\; upon the
to affect their vitality, In this comprehensive
st, mildew, ergot, blight, potato rot, and count-
In the case of the so-called
a seed in higher plants, reaches the
are favorable it germinates
rise to a mass of threadlike
it and feed upon its Juices,

and live upon

and soon
Structures
Not long after this
d in myriads on the threads of
y become that they burst the thin covering of
rupture. If the powdery-like substance thus

200 diameters, it will reveal that what
vl xm'(fllkt‘, 'u()«llc'.\,
Now these spores (uredo),

| gives

consisting of one
finding their way to
8 are produced, so that in a ver

sultry weather—a whole field will be
r forms of plant life is almost incredible,




46

1oubt it. The rust plant does not stop here. A little
threadlike structure (mycelium), another form of spore 18
common on the lower part of the stalk, and are

The former are frv-lnwmly gpoken of as
(teleuto) are

but the facts are t00 flagrant to
later in the season, on the same
luced ; but these are usually more
]l to carry the trouble mmto another season
the latter as = winter spores

\'i*‘&(wl }v\:\l\"s are
effects of this pill',txl'\t'_

‘)I’H(
destinec

¢ gummern \‘lw»l‘v 8,
ear-sh \‘nwl wnd black

and sufler seve rely from the

These last formed spores
to be :ULL\'\\r'vl with

just at & time when the
These black spores prm'mwl no further that
t until another plant has served
rise to another form

two-celled, | then said
« mildew

plant has reache
and will not again give rise

to mature 18 seed
to mildew on whea
In «}\HH: the 4{:\“\ \pul'w« :«'I'HHH‘UI' m‘l give
the end of threads growing from each cell of the
been disco vert d to germinate upon wheat
enter the leaf and

| a stage

geason,
as nurse for a while
‘/""”‘/ t) 14!!\\»’\‘ al
[hese (sporvdue) as yet have not
leaves f the Barberry ghrub they
of cup-like strus tures,
which will pr-nln‘ e
other closely Jlied plant They
life history of this common
there being no less

of .\l\npll- spores

Mn‘\\ ﬂml" S
but when they rea h the
on the underside to masses
lored spores (ecidium),

:_wwmmm-,
400N ZiVe Tise in which are prmluww!
round golden €O a vegetative
growth only when they germil
then give rist to the condition re¢
foe, and to the reader must appt T R
spores }»(‘u.hlm‘t‘

innumerable
wte on the wheat or some

forred to as ¢ rust Such is the
very comj licated one indeed ;
uredo, teleuwto, spori lia and « adium. These, for
winter and spring referring to the
wdo and teleuto, one in the spring on gtubble
Jarberry (@ct lium.)

than four kinds of
we might namt
n the wheat plant (u7
'dia), and one on the leaves of the 1

\Vl“\l‘l\ll".]\"“ sumimer, -‘n\rt“ : ~-}|I']|u"
'wo grow

dtraw | ~luu,'

last two.

or fragmse nts ol
The Barberry as @ Host.

blamed for all the

[s the Barberry hrub to be
ho't'n ses

wrises here,
several views have

The question naturally

to defend this shrub against such a charge,

‘!\ l”(i"“
vich are a

rust !
forward, wl s follows
| over the winter upen plants that do not p*'l‘lh‘h like

couch grass, etc.

1. Ur do spores may be carriec

close of the season, ¢ W
. wheat without the

p\:n"\' than the

intervention of another plant.

“).Ir‘n‘l‘]'.\"

wheat at the

2. v\'/»r'/‘ dua may _I“l!n‘.h:\h' 5
3. .\/u‘ru//n may develop on other
at the truth. That such a common enemy hat
remarkable ; but when it 1

shing such & minute

are Im'l‘x'\_‘,' ‘r',\l“hﬂ'\‘
investigation of scientists may seem
conditions are réd obgerved in sear
However, 1t does seem that a gufficient case has been
of this shrub as a hedge plant in the 1wiv_:h\mrhw«nl
teness of the wetdium spores enables them to be carried
t the source of trouble ghould be
Barberry may be
ing of science1n

But as yet these
long eluded the
\bered how many
e 18 not SO gl‘«‘:\.(
nt the further use
The extreme minu
o that it is not nect ssary thi
that other sources than the
harmony with the teach

80

remen lnirwl to be
foe, the surpris
made out to preve
of wheat fields.
long distances ir
close at hand.
found, but in the
continuing no longer the u

, the air,
We may reasonably hope
meantime farmers are acting in
se of this plant for a hedge.

(,'Ullt'lll.\l.HH!l.

From extensive vnquirivs into the presence and cause of rust, the following con
been reached :
the chief cause of rust; sudden change
still weather, are favorable to its increase.

are most subject to at tack.
3. An excessive use of manures, rich in nitrogen,
4. Late sown grain is most subject to attack.

5. Thinly sown crops seem most liable to injury.

6. Red wheats are less affected that white varieties.
7. Rust is more common in the vicinity of Barberry hedges than at a distance.
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The dates indicate when the varieties

1884

September 8th -Brant, Janesville, 1"||n] m, Moore, Early
ripe before the week ends ; Wilder comme icing ; Othello freely
September 14 l,inr“v_\'. Hartford, Wilde , Massas
[ves’ Seedling, Oottage, Israell:
preceding
\'t'}»’mn]wl 21st
October 2nd
Wilder, Merrima

October ,-"‘l

I'l\\'y‘
( »iwl:'l |
just th\‘m\'.w.?

coloring and
ut |Hu‘|‘11”_\.
r ; Telegraph,
later than the

’~
,, Eumelan, Barry an l Concord \pparent]y
Creveling and Concord

ibout the same,
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cat, viz Lindl , Del
, Eumelan, Herb rt, Concord
Clinton, Brighton, Agaw

wnd Cornu '0pia nearly so
wware, Moore, Salem .‘l:h*;iwil,
wm and Martha, ripe
1887,
September 5th
\:'}tlv‘lllln‘l' 7th
('roton.
\.np[,‘mln']' 10th
Black Eagle,
September 15th Eldorado, Brighton, Ad ance, A
September 17th -Salem,

September 20th

Champion, Janesville Maxim, |

srant
,\ltmro'.\’ l':ll'lh\'.

Oottage, Early Dawn, [ves’ Seedling, Alvey,
Hartford, Prolific, Massasoit, Agawam, "«mmw-lﬂzl, Black Hawk,

ll](n‘hull
Delaware, Qonc ord, Wilder, Gaertner, Warden, Lady
~Draucut’s Amber, Herbert,
September 24th— Amber Queen, Barry,

September 26th l)vlu)pw\' i, 18, 2

September 28th— Elvira, Eva, Gree
Naomi, Noah.

September 30th— Al varieties
“the best were cut, viz, :

Lindley, Merrimac, Eumelan,
Clinton, Martha, Rogers’ 41,

9, Poklington, Prentiss, 'l'r:msp:m-nt, Walter.,
n’s Golden, lowa, l,-ul_v \\';uhin:lnm .\luxumwny.
gathered in :
l,im”v_y, Delaware,
ert, Merrimac, Eumelan, Concord
artha, ripe.”

while in 1886
Moore, Salem,
October THI,

a note says, October 2nd,
Massasoit, Wilder, Her
“Olinton, Brighton, Agawam and

September 15th— Maxim, Champion,

September 18th—Moore’s Early.

September 20th Massasoit, My Red, Delaware,
September 22nd Worden, Cottage, Early Dawn.
September 24th—New Haven, Creve
September 26th —Brant, P
September 28th— Bary
October lst‘Tmnsp
October 3rd—Faith

ling, Lindlt'y' Jessica and some
urity, Eldorado,

'y, Gaertner, Herbert, Rogers’ 28, 33, 41,
arent, Rogers’ 5, \\':Lw-rly.

y Canada, Dempse
October ;’;thr—Munroe, Martha.

Concord,

Y, Prentiss and Jefferson,

After this date no more were gathered,
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te part h high. nother .
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from the m%pernve;e[:dtu:wd by & return tube back :q tl:;\ ecc‘)l;;);;:: ;;rt, (;f m——
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-y Some sand (about two inches deep
the bottom. om
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on this rest the boxes, etc., containing the seeds to be tested,
18 set in something like an office desk, about four feet high, st
having a hinged glazed top. Heat is produced by
This germinator is well adapted for testing many sar
For examining seeds as to purity, scatte
(||n- furmgn Eralns are N‘m]ll)' lihﬁ'c H'NI, lf a Qluul 1'1:“('(‘“““ ()f \o-wla‘
is kept for comparison, the impurities can be easily identified
Concerning this department, much attention
science popular and practical. Excursions have been made from time to time with the
students, for the purpose of studying botany and geology in the field. Elora, Rockwood
and other places were visited. The result of these trips is a greater iuterest in agricul-
tural science ; travelling thus from place to place, they observe the condition of farms,
etc., in the different localities and cannot fail to have their practical knowledge greatly

This tin box and boiler
anding on four legs, and
a small coal oil stove placed below.
nples at the same time

r them on a piece of black card b ard, and
true to their kind,

has been given to make the study of

increased.

Reference has already been made to the plants set out in a part of the garden to
illustrate lectures on botany. "'he purchase of a superior magic lantern, by which

excellent views of objects discus ied in the lectures can be exhibited, also does much to
impress scientific facts upon the minds of our students, Already its usefulness has been
shown in the vivid way it illustrates sections of plants, lnicmm"-pi(- organisms and other
objects connected with the study of agricultural science No half hour is more popular
among the students than that in which these magnified views are projected upon canvas
before the class,

To make the lectures on horticulture as practical as possible, the
theoretically in the lecture room were written out, numbered and g
superintendent of the garden, so as to enable him to see what he might be expected to

show the students practically, Experience had taught us that owing to the method of
sending our students to the various departments, ’re some had not

seen a practical demonstration of these things. To overcome this liuhllity to overlook
some and repeat work to others, the form below was prepared. The practical instructor

repeatedly consulted this, and was thus at a glance able to see whom he had instructed
and what had been taught.

Blank form illustrating the method of keepir
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iven to Mr, Forsyth,

instances occurred whe

12 a record of practical instruction :
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Names of Students, ‘

20,

|

n practical horticulture;
that a number indicates at
As each student is taught,
X, and thus the instructor

Nos. 1, 2, 8, ete., to 20, represent points to be illustrated i
hese are written out in full in the instructious referred to, 80
bnce the cubject e. g. 5 is grafting, 8 pruning grape vines,
he space opposite his name and under the number is marked
es at once the work accomplished from week to week.
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Geology.

PART III,

REPORT OF

| THE PROFESSOR OF CHEMISTRY.

ONTARIO AGRICULTURAL COLLEGE,

GueLrH, December, 1888,
To the President of the Agricultural College

DEAR SIR,—At the time of submitting my report of 1
laboratory had been finished but a short time
have been l‘!'lull'rt‘ll more 4'()[[1[1]1‘1“, and
experiment and analysis. I have had the opportunity of visiting other chemical
laboratories during the past year, and my conclusion is that, so far as ou building,

tables, heating, ventilation, and general furnishings are
concerned, we could make few, if any,

lmprovements, \'(Hl.\lllﬂ‘l'lll: our pl'nn\('ll[ require
We certainly are not equipy
that possessed by the laboratories of rich universities, |

from year to year until we shall in all respects be fully equal to any chemical laboratory

in America, and possess facilities which the agricultural wealth of this Province certainly
warrants and the agricultural interests demond.

887, our new chemical

since l]lrn. the internal arrangements
many improvements made for the purposes of

arrangement of rooms, working

ments ;..1(1 the mone y 1'\}!0‘!1!“'1[, ed with illl}\;“‘;”“x SU( h a8
ut we h“i"' to add to our ‘”PPIY

LECTURES.

A proper appreciation of the great importance of
and to the other sciences involved in agriculture, le

giving undue prominence to this subject. Our aim is to teach and study the subject
practically as far as possible. The full importance of the subject is appreciated only by
taking in the full course which at present is as follows :

First Year.—A theoretical and practical study of all the chemical elements and
ompounds found in soils, fertilizers, plants and animals, taken under the two heads,
Inorganic and Organic Chemistry.

Second Year.

vhvmhtry to scientific agriculture,
ads to the belief that we are not

Agricultural Chemistry, involving the application of the first year’s
work to the operations and products of the farm ; a short course in qualitative analysis
s also taken.

Third Year.—When our students complete the
heir degree of Bachelor of Science in Agriculture,
cquaintance with theoretical chemistry, to be f
vork in Agricultural Chemistry, and to be able
nd foods (in part, if not in whole).

The carrying out of the above course of inscruction leaves me but little
nalytical work beyond the oversight of what is done. Much of the analysis is done by
[r. Zavitz, the assistant in the experimental department. Mr. Zavitz has proven
imself a careful and painstaking experimenter and analyst. As our work developes I
n becoming more and more convinced of the advantage and necessity of appointing a
rmanent assistant chemist who could devote his whole time to the analyses of soils,
rtilizers and foods. In this respect we cannot now of course keep up with the

third year’s work, and are ready for
they are supposed to have a thorough
amiliar with the latest and most advanced
> to analyze vater, milk, soils, fertilizers

time for




American laboratories, where two, three and four
I have carefully considered the whole question,
1dent in incurring the extra cost. We
and one man for -~\pn-rnnrn(ul work

T'he difference
the following tras
prese nt vear

analytical work being done in other
chemists are ‘n-rnmnvml_\' employed
and 1 think the Governi¢ nt would be wise and pru
one man for lahoratory work alone,
assistant to Prof. Shaw.

could thus have
])hwﬁlnh.,”,-

who could be a valuable
Prompted by many enquiries from farmers and others, I issued in May a conden o
sation of the following bulletin on =
ProspHoRIC ACID AND PHOSPHATES.

Plants require phos shorus for the development of their seeds. and animals a
| I | I

bones. When we speak of phosphori acid in

f | 'Il'\i\hulnk :U\vl oxygen A value is th

the source

require it for the structure of then
tion with soils, plants and animals, we refer to a num}»nl.'l (
that comes from the burning up of
soils, plants and animals, but
salts which are termed

ne«
(P,05): it is the white fume
in this condition 1n
lime, 1ron, and alumina, forming
a grain of wheat or a bone cor

an ordinary match It

1t exists, cou
Let us next ¢

])1 r~l‘) wtes We sl

is not found, however,

bined with such substances as
various forms can b

phos) hates. To say, therefore, that a soil, a fertilizer,
tains so much of phosphoric a« id means that the acid is present in the combined state ol
a salt I'he most common form is the « -mpuuwl with lime, known as }»hu\}vlmh- of lime ; ’
£ 4 (¥ 4 |

Water

[
Water > Ph. Acid.
Water )

or calcie }»hv-\])h:m-

The ash of milk contains }-l.mph«»rh acid
of phu.\phu:l\ acid. while fresh
ts (showing amount of phosphori
gseen as follows:

100 1bs. of milk generally contain about
bones contain about 25

one-fifth (0.20 per cent.) of & b

ser cent. of phosphoric acid ['he requirements of vniar
I ] I |

by the several crops Wari ugton) can be

acid remove d per acre
Or, in chemical

H,O
H.O \P.0O
H.0 )

Straw

Gram

The change frot
introduction of lime
insoluble phosphate,

Wheat, 30 bush

Barley, 40
Oats, 40 S
Ostay 40 oo 1§ tons 12.7 soluble phosphate, f
Red Clove 2 - 4 ' :
‘ ' ) ; gypsum .\lllu-rl.]”)h
Roots ops and variable quantiti

In harmony wit

Turnips,
Swedes, | 8 s A J
Mangels, 22 34.0 15.1 imple form as follow
Potatoes, Yo 24.1 2.7 26.8 )
' ! | Water
Sulphuric 4
' ‘A\l‘lll, ‘

shoric acid for the development of plant life and are

Soils. therefore, require phosy
l.hnsphulc-.\ in one of the severs

often deficient in this re gard. Hence the application of
forms will often convert an unproductive goil into one of great productiveness.

Three samples of soil lately analvzed here gave U 31 per cent of phmphorir acid
while one that was gaid to be unprmlur(i\' gave little trace of it. Let us take a soil o
average quality 20 per cent. of phnsylmnv acid. Twelve inches of sur
face soil will weigh from one thousand to two thousand five hundred tons per acre, an
will contain from four thousand to ten thousand pounds of phnsphnriv acid to the acr
There is in the average soil. therefore, a supply of phosphoric acid (as of other miners
many years crop prnvlm-tinu That crops cannot thus live upo
soil without the regular return to the soil of fertilizers can bt

1st, the plant, through its roots, is brought into close proximily
9nd. The food is, for the most part, in an insoluble or
ply of plant food in the soil than
of this food must be

Or, in chemical 1

JH.0 |
—‘\H, !

as pmw\xm_' 0

. ‘ .
Sulphuric acid az
10s phate of lime anc

materials) sufficient for
)
Bone superphosp

k superphosphate,
able }nhnsphutv bacl
ether in a compost
insoluble forms to

the constituents of the
two ways
11 portion of the soil ;
Hence we need a much larger sup
necessities of the plant, and some

('.\pl:{mul in
to only a sma
unavailable form
rw\uirml for the immediate
soluble form.




and four
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tal work
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,,lfl'l h
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bone con
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 about 25
},h‘,.phnu
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life and an
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.\}lhm'il' acud

take a soil of
nches of sur
}wl' acre, an
| to the acre

other miners
s live upo
lizers can b
lose proximit
n insoluble o
he soil thans
yd must be

The difference in value,
the following trade values
l»rt‘.\"lll year :

owing to the state of so

luluht'v, will be seen at
used |:_\‘ the un;l]_\ntn

once from
of the eastern states during the

Phosphoric Acid

“

Soluble in water

8 cts per b
Reverted form . 5

R suns T8
Fish, fine bone 7 “
Fine medium bone

Medium bone

6
70

oo . |
"‘llu' ',_'rumui ro( L }-hrm,,h Ate oA

Coarser bone

A value is thus arrived at

|»‘\'
the source

considering the solubility, the size of particles, and

Let us next distinguish between soluble,
]}, r\}-’ wtes We shall take the diffe rent
various forms can be most «’Jrl[_\

reverted or partially soluble
phosphates of lime
seen from the fu|]u\\‘.n_\'

and soluble

The lwhtl«mshlp of the
arrangement

Aeid Soluble /'/uu///mf:_ /A‘,,,,</,‘/ I'/,”.,,/,,,r., Insoluble Ph, \/v’/«l’»

Water ) Water Water
Water > Ph. Acid. Water | Ph. Acid
Water ) Lime )

Lime
Lime Ph. Acid. Lime > Ph, Acid.

Lime Lime

Or, in chemical notation -

H.O H ()) H u' (\()'
H.OLP.0O H.O VP.O C.O0 VP, ( C.O\P

0
H,0) C.0) 0.0 0.0

The change from the pure acid to the

insoluble form is
introduction of lime.

In our rock phosphate, and in bone
insoluble phosphate. The treatment by sulphuri

soluble phosphate, the lime that is removed
gypsum. Superphosphate thus made, there
and variable quantities of the othe

In harmony with the above,
imple form as follows :

a removal of water and an
8, the form is that of the
acid changes this, more or less, into
being changed into sulphate of lime or

fore, consists of soluble phosphate, gypsum,
r two phosphates,

We can represent the formation of superphosphate in

Water Lime Water

Sulphurie . Lime ; Ph. Acid = Water - Ph, Acid ! 2 < Sulphuric
( [ Acid. ) Lime | J [ Acid. )

Lime,

Lime

Or, in chemical notation :

0.0 H.O '
:"1::' + @olpo H.0 | P,0 . glGo|
| ) C. 0 .0 (B O

Sulphuric acid and insoluble phosphate of lime react on each othe

r, forming soluble
108 phate of lime and sulphate of lime or gypsum,

Bone superphosphate, or dissolved bone, is considered more valuable than mineral or
k superphosphate. The mixing of lime with superphosphate tends to change the
uble phosphate back to the less soluble form, the reverted. Decaying organic matter,

ether in a compost heap or in a soil, will have the effect, to a small extent, of changing
insoluble forms to soluble,
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rck humus soils, along
connection

fertilizers on ble

with organic
and are of less benefit in

Phosphates are of most service
fertilizers,

with farm-yard manure or nitrogenous
with lime.
Phosphatic fertilizers

c-s\pm'iu\l'\' turnips

give good results when uppl\wl to pastures, cereals, and roots

SoURCES OF PHOSPHORI AcCID.

cent. of this acid, having an

to 0.75 per
{roppings have about four

l'uullry (

contains from 0.15

. Farm-yard manure
or 10 lbs. to the ton.

average of about 0.50 per cent.,

times as much.

I1. Ashes (fresh and per bushel.

leached) have from j to 1} lbs.

11I. Fresh bones (sold as crushed bone, bone meal, or float bone, according to
texture) should contain about 4%, of nitrogen and 25 of phusphnrir acid
mixing 500 lbs. of bone with 25 bushels of

A good fertilizer may be obtained by

fresh ashes per acre.
1V. Bone ash, t

used in Ontaro.

V. Boiled or steame

een boiled or ste amed for glue,

1g out all of the organic matter. Little

he ashes obtained by burnii
one {rom which most of the organic matter

1 bone, the refuse I
yund and made into super-

has } this is more easily gre

phmph.st«- than 111
V1. Bone char, animal charcoal, bone black, or bone charcoal, the refuse charred :
A sample uhul'\'/ml here gave 30% of B

refining of sugar.

bone after being use d for the

phosphoric acid.
\' | l I‘l“lll‘
or V1.) with sulphuric a id
VIIL. Guano contains from 10 per cent. 10 «
only from dealers on guaranteed analysis.
1X. Dried blood and scrap have 3 to 10 per cent.
X. Apatite Canadian, containing about 50 per cent.
have over 39 per cent.
X1I. A good hll]ld‘rphl).\'})}li
X1I. Marls: The presenc
have examined have never given much more
X111. Basic Slag, Thomas Slag, Thomas
pawes for the finely ground slag from smelting iron containing
phorus is removed by lime and the slag therefore contains phosphate of lime. It is being
exlwrinn'nu-(l with in Europe, promises well, sells in Eastern States at $15 per ton, and
is claimed to be the cheapest available form of phosphate. It contains an excess of

caustic lime.
In the month of
which I made. The

or dissolved bone, made by treating bones (n‘spwiul\y \'
phns}\\mrh- acid.

30 per cent l'hnﬁplmriv

te,

sn[w'rl‘\u-\l»]m
15 to 25 per cent.

‘ Buy this

acid.

reliable

kit it

of ph«mph:\(v of lime, should

LR

25 per cent.

\te should have about
greatly adds to their value ;

e of phnsplmriv acid
than traces.
Scoria, Phosphate Meal :

those we

These are all
ph(»sphnrns. The phos

August the following bulletin was issued, based on some analysis

bulletin needs no elaboration :-

Linseep AND O1n CAKE.

fer to the ground and unground bye
linseed oil has bee

rally re
od out of which the
g, and to some extent in this, linseed cake i
d, while oil cake is used to include all the
yuts as cotton geed, rape seed,

|-bearing geeds and T
In this bulletin oil cake and linseed cakes ar

ake gene

In Ontario oil meal and oil c
»ed or linse

emaining from the flax se
In other countrie

roducts r

extracted by pressure.
used to designate the bye-product from linsee

l'_ve-products obtained from such oi
gesame seed, earth nut, palm nut, etc.
identical.

With a view to bring
farmers, 1 have analyzed whole
The whole linseed was & mixture of
Lambton ; round linseed and oil
geason for fe stables of the

cake before the Ontant
and linseed cake or oil cake
two samples grown in the counties of Peel and
cake were taken from the supply on ha d used thi
Ontario Experimental Farm.

ing some facts in reference to oil

linseed, ground linseed,

the g
eding stock at the

T'he chemica

\.\'hu]n' Linseed
Ground Linseed
Oil Cake

From the for
'!'ln- samples
principally from
The only stri
amount of ash, o
ngtural causes (d
dirt. Ground foc
The differen
oil or fat and mo
(protein or album
from the linseed, |
a smaller pc\rm'n't:
As seen frorn
fact, are among tk
Ontario farmer.
understand their t
‘ From their
foods. If we allo
cent a pound for |
:‘uluem :—linseed,
$290.85 per ton.
, A point often
fertilizing or many
2 per cent. of phos
of a ton of oil ca
following :—

|
|

100 . of

40 “

30 «
T

This means tk
But the most econ
and starch are use
fat, starch and par
about all of the ph
economy of feedin
utilization of the ¢
oil cake feeding de

There are two
analyzed, containin
from two to four Pt
Ing greater pressur:

oil and leave a bye-

is well, therefore, t:

and the great varia
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The chemical analyses are as follows :—

Crude

Sugar & Crude
protein

Starch, fibre

Whole Linseed
Ground Linseed
Oil Cake

20.47 30.80
20.31 30.21
61 30.00 36.77

From the foregoing table the following conc
The samples analyzed were all exceeding
principally from their having been stored for s
I'he only striking difference between the whole seed and the ground seed is in
amount of ash, or mineral matter., Some increase in the |
natural causes (difference in nature of plant, soil, etc
dirt. Ground fodders are always more lik

*lusions are drawn :

ly dry, drier than usual : this resulted
yme time in a dry place

atter case is possibly due to
); but most probably it is due to
ely to be dirty and adulterated than unground,
The difference between the oil cake and the linseed is that the former contains less
oil or fat and more of all the other constituents, the cake has more
(protein or albuminoids), more starch, more woody fibre,
from the linseed, all the other constituents remain :
a smaller percentage of oil and a larger percentage of everything else,
As seen from the above table, linseed and oil cake are exceeein
fact, are among the richest in every constituent of all the fodders at th
Ontario farmer. They are also among the most expensive,
understand their true value and be able to employ them inte
From their chemical composition we can make a pretty correct valuation of these
foods. If we allow three cents a pound for protein, two cents a pound for fat, and one
cent a pound for sugar and starch (the digestible carbohydrates), we obtain the following
values :—linseed, $31.28 per ton ; ground linseed (as above)
$29.85 per ton,
A point often overlooked in the feeding of such foods as oil cake and bran is their
fertilizing or manurial value. The cake contains on the average 5 per cent. of nitrogen
2 per cent. of phosphoric acid, and 1% per cent. of potash,
of a ton of oil cake, using the current prices of
following :—

muscle-forming food
By pressure the oil is extracted
therefore, in the cake we shall expect

gly rich foods, in
e command of the
Hence, every feeder should
lligently and successfully.

» $30.42 per ton ; oil cake,

’
Then if we calculate the value
commercial fertilizers, we have the

100 1. of nitrogen @ 16kc 5
40 “  phosphoric acid @ 7e....
30 “  potash @ 4}c

$16 50
2 80
128

Total value of one ton of cake . $20 b8

This means that applied directly to the soil as a fertilizer the oil cake is worth $20.58,

But the most economical way is to apply it through the animal, for in that case the fat
and starch are used by the animal ; a return is obtained in the animal increase from the
fat, starch and part of the protein : the rest of th: protein (nitrogenous materials), and
about all of the phosphoric acid, potash, lime, etc., are obtained in the excrement., The
economy of feeding oil cake may in great me

asure depend upon the preservation and
utilization of the excrement.

It has been proven in England that the excrement from
oil cake feeding decomposes more slowly in the soil than that from many other sources,

There are two classes of oil cake now on the market, the old process, such as the one
analyzed, containing from ten to twelve per cent. of fat, and the new process containing
from two to four per cent. of fat. Improved methods of extracting the linseed oil, involy-
ing greater pressure and higher temperature. enable the manufacturers to press out more
oil and leave a bye-product poorer in oil bt richer in protein. In purchasing oil cake it
is well, therefore, to clearly understand the difference between the two classes of cake,
and the great variation there is in different. cakes.
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To show the variations of different cakes and also the composition of. other cakes

than linseed, T an-nll the following table

1. I inseed ¢

flax seed
Starch. | Fibre Ash 2. 1t should
when broken, sho

Ance -
( 1stoa great

Water Protein Fat.

the less oil it cont

|
0il meal, Ontario Agricultural Coll, '86 12.87 24.02 | 8.7 13.26 . 95 oo o
Linseed cake, Mass | dry 37.26 | 5.69 8.69 7.62 3. The cake |
Linseed meal, N Y., old process 8.07 31.71 | 8.2 12.31 5.33 4 '
do do new do ‘ 8.66 32.3 | 2.13 18.77 5.07 houl ‘ll pon exa
do Conn., n.p 12.70 83.25 3.64 | 8.08 b.14 should be seen,
do N.J., n. p... |  10.59 34.19 \ 4.00 | 8.93 | 6.16 5. It should |
Linseed cake, England ; 12.00 28.10 12.00 | 11.00 6.60 6. It st l
1o Russia.. Ll 10.87 34.298 | 18.47 | 9.14 6.11 . 1t should
do Poland | 15.16 .66 | 10.47 9.97 | 8.3 mould ; if mouldy
do U.S. (Stewart), 0. P... 9.10 32.40 11.60 7.30 8.20 7. The :
do do n. p. l 9.70 | 33.20 | 2.0 880 | 7.3 anandt ol groun
0il cake, U.S. (Stover), 0. P.... 9.30 84.50 ‘ 5.70 8.70 6.40 g 1d cake,
do do N Pevevensess| 10.00 33.00 | 3.60 | 9.00 6.00
0il meal, U.S. ( Armsby), 0. P.. 9.20 31.50 \ 7.80 | 9.3 [ 5.9
do do B Poooe 10.70 32.90 3.10 9.50 | b.60
Linseed cake, U.S. (Jenkins), 0. p.. 0.04 29.70 11.26 8.54 6.4 )
do meal, do n. p.. 11.30 85.50 | 4.50 8.80 5.80 . [ have been
OCotton seed meal, U.S. (Stover) 8.00 44.00 ‘ 18.70 5.70 | 7.10 giving the COmposi
Palm nut me al do (Jenkins) 8.04 43.97 13.72 b5.68 7.16 selected the
Rape cake do (Armsby) | 11.50 31.60 9.60 11.00 | 7.00 o e f"l'l“'w‘
do  extracted do  .....| 850 | 33.10 3.00 18.40 7.9 armers. The
Palm nut cake, U.S. (Stewart).ee.oe.| 7.9 | 13.560 14.80 ] 18.80 4.0 farmer : the table
| | analyses, but is suf

Linseed and oil cake are too rich to be used alone as food, they are anpl«-mvm., )
foods ; i. e., they can be added to poor fodder to obtain a sufficient, wholesome ration ; or
they can be added to a maintenance ration to obtain a richer ration. By the intelligent
use of these and of similar concentrated foods, food which otherwise would be unavailable
on account of its deficiency of fat and protein may be utilized, and at the same time the

farmer can obtain a supply of rich fertilizer for his fields, FKor instance, straw 18 cou Milk, whole
l'nrutn'vlv rich in starch and fibre, but is insufficient alone to form a ration on account of i‘\')'lk skimmed
oil cake also is insufficient alone to form a ration on account B ,“l“‘,‘“ ik
Jutterm

its lack of fat and protein ;
of its richness in fat and protein— the mixture of the two renders both available. In the

use of such strong foods as oil cake, no fixed rule or standard or ration can be blindly
followed. Intelligence and common sense combined with a proper understanding of the
nature of the foods are a feeder’s best and safest guide. Begin with a small quantity, say
i orl b, gradually increase the allowance, observing the effect and limiting the
amount by the effect produced ; thus suit the ration to the animal and to its ability ©
properly digest the food, do not try to force the animal or its digestive powers to anj

fixed ration.

Pasture Girass ;

Meadow Hay Inulr'i
-~ extra

average

Red Clover, :\\vru:'lfh'

Wheat Straw

Oat Straw .

Pea Straw

Corn Stalks

Wheat

Jarley

science and practice in the mixing of skim milk and flax seed may

The harmony of
ficiency of fat in the skim milk being

be clearly seen from the following table, the de

supplied by the excess in the flax geed and the proportions of the whole milk bein urnips
restored thereby :— o
:'rl:dm‘ﬁ .o .
S S ¢ » odder Corn (g‘rm-n}
i “ inseed . .....,
y e 1 g |Sugar and| il Cake (old process)
Water. | Protein. | Fat. |" Starch. - - s (m-wp:::.‘c:::-)'
l ‘. Patmeal ......... :
i — B | | RESTERTTERIS
Whele BB .ooocoecssnrssssasssasnes §780 | 8.40 | 38.80 | 480 | ... 0.0 Midlings .
g Gl | 90.70 ‘ 3.10 ( 0.70 | 4.80 & 0.0
R GBsosunvesassassunsess S 830 | 2047 | 8210 | 30.80 ‘ 4.87 3.4
| I \ rewers’ GGrains

. istillers’ Grains .



her cakes

pplement..;
@ ration ; or
e intelligent
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yme time the
itraw 18 cou
on account of
n on account

able. In the

an be blindly

anding of the
quantity, say
limiting the
 its ability @
owers to any

flax seed may
m milk being
yle milk being

( 'u/,:’//ulw/m,

1. Linseed cake should be reddish in color, not too dark
flax seed

0

, Somew hat resembling whole

It should present a granular structure on the surface
when broken, showing the gmooth, oily coats of the ori
ance 15 to a great extent a test of its oiliness, the
the less oil it contains,

, & clean uniform appearance
ginal secds. This granular appear

more compressed or broken the seeds

3. The cake should be decidedly oily to the taste.
. Upon examination with the €ye or magnifying glass few, if any, foreign seeds
gshould be seen,

5. It should be clean, free from dust and grit

6. It should not be damp, other than with oil, If
mould ; if mouldy, do not use, Keep it in a dry place.

7. The ground cake or meal is more likely to be dirty and adulterated than the un-
ground cake,

damp, examine carefully for

ComrosiTiON oF Fo DS,

[ have been requested at many meetings of F
giving the composition of foods and feeding stuffs.
selected the following, which, I trust, will prove interesting and instructive to many of
our farmers. The table is not exhaustive—it contains the foods available to the Ontario

farmer ; the table is one of averages—it may differ slightly from some other published
analyses, but is sufficient for the feeder’s purpose,

armers’ Institutes to publish a table
From various reliable sources I have

Starch &
Sugar,

‘ Water, Protein, Fat,

Fibre,

-
7

|

Milk, whole

Milk, skimmed

Whey

Buttermilk

Pasture Girass

Meadow Hay—poor. .
= extra

average

Red Clover, average

Wheat Straw.

Oat Straw

Pea Straw

Corn Stalks

Wheat

- e

OO
WD -

Dt D O 0

=X~

JArrots .
dotatoes sssvsssdee
‘odder Corn (green)

inseed

- e
';n;as'«:;:ér1-u-x—n’r:fuo-:k-:::,:w-lO—“-‘@"“

D300 D ek 3 D G0 bk B =3 Y 0

ornmeal
Wheat Bran. . ..
" Mid1lings

rewers’ Grains
1stillers’ Grains

> o
a3 0 O DD D 80 ek D e 0 50

coNwBmOM: @
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NoTEs ON THE ABOVE TABLE.
that milk and its bye pr()dm't,s, roots and grass,
Grains, hay, straws and the concen
Excess of water alone in food

the foods first prm‘id»-d by
The combination of the twe

From the analysis we see
75 per cent. to 90 per cent.
per cent. to 16 per cent.
h to condemn its use the natural foods, t.e.,
nature, milk and grass, being among the most watery
classes, watery and dry, will best utilize both
Protein.—This food-constituent 18 also kr
muscle-producers [t contains nitrogen, and is the on
It can also, when given in excess, form
mportance in the body it is most valuable.
also, some other compounds of nitrogen call
luable, as they cannot form flesh and muscle.
The fat, or oil, or ether extract contains some
The iat can be «1<-p<mitml as

Wata-r.
have the most water,
trated foods have only from 10

18 not enoug

.own as albuminoids, flesh-formers and
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and muscle. fat or be burned for animel heat
From its great i The above represents cru {e
it contains,

pmh-in e ed amides, which are not
quite so va
I”rlf.'f
coloring matter of leaves
thing is to be remembered
alone, but may be formed
Starch and Sugar.
tables of analysis as carbohy
first use is to afford heat by being
whether they can be changed directly to fat
a full supply of them, however, prevents the
at, such as fat and protein.
This is partially digestible,

rent foods and mixtures.
f the ash or mineral matters is at once evident from the fad

that it is the material from which are formed the solid bones. Ash 18 as necessary for
life and growth as any other constituent. The feeding of concentrated foods rich in ash
oil cake, grain,) will prmiu(‘t- a rich manure.

» other substances, as the green
fat or be burned for heat, One
, that the animal fat does not come from the fat of the food
from protein also, and probably from sugar and starch.
These and other similar cnmpmln(h are gvnvrully classed in
I'hey generally form a large part of plants. Their
burned in the body. There is some dispute as to
so far experiments tend to the opinion that
wasting of the other more valuy

dratcs.

they can ;
able parts for he
Crude Fibre.
animals and diffe
Ash.—The importance 0

the digestibility differing with different

(such as bran,
CorN.

riment in the production an

Lobertson started an expe
the corn, ensilage, milk, ef

During the past season Prof. 1
feeding of corn ensilage. [t was our intention to analyze
and |»ul:linh the results from the two departments. The destruction of the silo in th
burning of the barns has prc-\o-ntvd the completion of the experiments and the analysis d
the ensilage. We have, however, the analyses of the ensiled corn, and to them haw
added some analys corn that will be of some interest.

First, I shall giv |>lm'ml in the silo. It was Mammoth
Southern Sweet Corn, drilled and broadcasted. This report should, of course, be red
and studied in connection with Prof. Robertson’s report on the same as to quantity pe

duced per acre and results of feeding.

es of
e an analysis of green corn

Ensilage Corn

|
|
|

|
’ | Crude Crude | Starch & Crude
— Water. | Protein. ‘ Fat. l Sugar. Fibre. Ash
1
Whole plants, drilled 81.32 122 | 0382 | 97 | 5.9
“ broadcasted s362 | 0.88 | 042 | 9.9 4.57 \ &
Leaves, drilled corn 76.73 1.58 | 0.6 4.48 5.18 14
“ broadcasted corn 78.61 1.18 | 2.16 | bH.68 11.38 1.0
Stalks, drilled corn : 85.26 0.08 | 016 } 19 44 3.88 \ 03
Ak, S roadcasted comn 8859 0.14 | 0.6 7.57 3.33 04
—_— e | — c— | ———— e e | e
Maize Wodder, (Dr. Armsby) 8.86 | 1.0 . 0.20 6.50 4.10
Corn Ensilage, (Dr Jenkins). .. | 80.50 I 1.50 | 0.70 \ 10.30 5.70 |
| { |
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Comments and Conclusions.

1. Ensilage corn is very watery, has little
.h]nruph_\']l), and is valuable
digestible portion of its fibre,

2. The drilled corn had less wate r,

fibre and ash than the broadcasted corn CRT
fully read in connection with Prof Rob: rtson’s report as to the smount of each produced
per acre,

). The drilled corn (whole plants), gave us a remarkable proof of the ability of corn
to assimilate silica, which is not needed for the growth of the plant We found in No. 1
(which was a different sample from Nos. 3 t, 5 and 6 taken from different parts of the
field), 4.43 per cent. ash, of which 3.02

was silica. Part of the drilled field is v
or gravelly ; the presence of the excess of sili L Was,

or no true fat (the crude fat

18 nearly all
starch huu"mh\<|r,|h~wy

for its sugar and Its protein and the

( Muruph) Il and carbohydrates

and more protein,
[t was more matured

I'he above must b

ry sandy
y aceide Inlrll‘ 80 I have
18 often mentioned elsewhere,
uantities of silica

[’l"rf'f‘”l'
It simply proves what
assimilating large q

omitted it in making comparisons.
that corn or maize has the ability of

] not necessary
for its growth,

4. The leaves are drier than the stalks,
ash. The stalks contain more sug

ance with the fact that the leaves
[
)

contain more protein, |I|lnrup||_\ll, fibre and
ar and starch than the leaves. The above is in accord-
are the workshop, the stalks the storehouse of th

A comparison of No, 3 with No. 4, and of No. 5 with No.
parison of Nos. 1 and 2 in the main,

Next we shall give the results of
analyzed five samples as follows :

Ist. Yellow Gourd corn, Essex Qount

¥, Ontario, grown in 1887
2nd. White Gourd corn, Essex County, Ontario, grown in 1887.
drd. White Gourd corn, Essex County, Ontario, grown in 1888,
4th. Yellow corn, common sixteen-rowed,
5th. Mammoth Southern Swee

e plant,
6 bears out our com-

an analysis of the seed or grain of the corn. We

liddlesex County, grown in 1888.
t corn, used for ensilage corn above.

| <
Water. Protein, | Fat. Starch &

| Sugar Fibre

Yellow Gourd, Essex, 1887 | b [ 5.02 71.79 1.29 1.51
White Gourd, Essex, 1887 10.27 9.18 | § 74.35 107 1 34
White Gourd, Essex, 1888 14.98 | 8.1 3.5 70.08 1.46 1.14
Yellow, Middlesex, 1888, 15.24 32 3.8 68 14 | 0.82 1.36
Mammoth Southern Sweet 12.17 28 70.90 1.44 . X

Essex County, Ontario, is pre-eminently a corn raising
above named, the White and the Yellow Gourd corn

having first been brought from Ohio. [ am indebted to Mr. Richard Golden, Ambherstburg,
for the above samples, as well as for much information in regard to the raising and dis
posing of Essex corn. All the corn in the c

inty is planted in hills 3ft. 9 1o 4ft apart
in every direction. The crop during the past season has, in many distri ts, awweraged 100
bushels of ears per acre. The corn shells half grain, half cob, after which th

more than the grain. The white ear is usually larger than the yellow
Both kinds are extensively grown, and each has its ardent advo
facturing purposes the white is preferred for glucose, the yellow for

ing purposes, both kinds are used. The chemical analysis gives the
white more sugar and starch.

rotein, fat, fibre and ash, the
he yellow corn is a little richer, but the difference is so sli
were taken from different localities, the two varietie
ion as to give no appreciable difference,

I would suggest to some of the enterprising farmers of Essex, that they vudertake
he experiment of feeding the two corns, Why should not the Farmers’ [ustitute inau-

rate the work, and thus accomplish something of a most practical nature }
5(A.c)
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corn stufls on the same basis, water free If we calcu

Now let us compare the
we shall have the following

their composition when entirely freed from water,

late
I'aking all a

there is apparen

—

SUKAr Ar ey
Sugar and Fibre As

‘rotein, "at
Protein. | Fa Starch

Stalks— Ensilage rn—drilled 0.20 1.08 70.84 26.32 1.0
Stalks— Ensilage corn-—br mdcasted 1.16 1.40 66,40 20.20 | 1
Leaves — | nsilage corn drilled 6.58 2.62 66.24 19.24 6.1
Leaves — Knsilage corn broadcuasted 5.b0 10.06 | 5298 | 26.4 b
Ensilage corn-—wi le plants—drilled 6.956 ‘ 1.83 | 40 .48 33.70 R
Ensilage corn —whole plant broadeasted 5H.03 2.66 60.64 | 27.92 3
Yellow Gourd, Essex County, 1887 11.46 .07 | 70.86 1.43 1
White Gourd, Essex { ounty, 1887 10.22 $.22 82.88 | 1.19 1
White Gourd, Essex County, 1888 10.44 4.14 82.87 | 1.72 1.38
Yellow corn, Middlesex County I 888 12.64 4.00 80 .50 0 86 |
11.68 4.04 80.71 | 1.64 1

Mammoth Southern Sweet corn

N. B.—The fat, or other extract, in the case
not true fat, but contains a large quantity of x‘hlnru}vh_\'ll, or green coloring matter.
that is the whole plant cut before maturity to put in the

The ensilage corn,
and about half as much protein as the matured grain.

contains an excess of fibre,
contains very little true faf, and about three
ensilage corn sugar 18 In eXCOss, in the grain, starc h

To render more complete our discussion of corn,

conde nsed notes from other rt'lm!’(\

The most comprehensive work America on the composition of
bulletins from the Department of Agriculture, Washington, D. (
in 1883, and 1884, gathered together the analyses of

yet lmhihhwl in

is found in two
Mr. Clifford Richardson, who,
made at the l'l'}u:\r\nn'nl of .\:_:rn-ultuw, also t
Kedzie. The average of 114 American samples 18 here

other investigators, Koenig, Wolff and Jenkins

of the ensilage corn leaves and stalks, is

fourths as much sugar and starch. In th

I shall take the liberty to add a f

hose of Professors Johnson, Atwater ar
given, as also the averages (
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| Richardson.! Koenig Wolff. “ Jer

|
{ |
Water \ 1004 | 13.12 14.40
Protein 10.46 | 9.86 10.00
Fat 5.20 4.62 | 6.60 |
Sugar and Starch 70.69 68.41 | 62.10 |
Fibre 2.09 2.49 | 5.60
Ash. 1.52 161 | 1.50 |
- - el -
| 100.00 100.00 100.00 | 1

Number of Analyses \
| | |

It will be interesting to state results by locality. In addition to giving each se

analysis, the results are grouped as follows :

114 145 \ 192
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1kins not .ul"l'-lwi to be t
wintering of stock
stover must be su

deficiency in protei

10.50
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o cob, (Jenk
ornmeal, (Armsby)

| l ‘
— Water, | Protein. Fat. |Sugar and Fibre. (
| Starch.

Northern States. 9.98 | 10 5.11 71.82 1 |

South. 896 | 109 4.9 72.06 2

Middle West 12.33 | 10.1 497 | 68.16 2

Far West 950 | 10 5.80 | 70.7 7

Pacific Slope 9.78 | 8 6.40 72.13 07

Mexico . 9.58 10 | 5.48 \ 71.34 68 |
|
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orn ensilage, (Jenkins)
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a corn wherever it grows, with the exception of the Pacific Slope, whér:

Taking all available malyses into conside ration, this conclusion is rea hed, that

there is apparently the same average amount of ash, oil, and albuminoid (protein), in
, A8 with “h“x"
there seems to be no f.ulllt_\ for obtaining or assimilating nitrogen

Subsequent analyses confirmed the above conclusion : “ Corn may be said, therefore,

ition within narrow limits

without doubt, to be very constant In its compos
It can only be sald here that our results have

shewn that it is the quantity er
| J |

were, and not the quality of corn which is affe ted most by conditions of environment,’

UoRrN STALKS oR STOVER

By consulting the table of foods given in this re port, it will at once be seen that there
is & great difference in the composition of the straws from the
The value of straw, stalks, or stover from matured corn is often u
an analysis and comparison from Dr. Armsby’s report (1

1887)

various grains or serials.
nderestimated. [ quote
’ennsylvania Station Report,

Armsby, Jenking,

Water 16.563 22.83
Crude Protein 5.76 5.38
Fat 1.99 1.45
Sugar and Starch 44.49 40.30
Fibre 25.87 26.18
Ash 6.36 41.86

The experiments to determine the digestibility of the Various
than expected, especially the fibre. Corn stalk fibre is quite highly digestible,

A careful comparison of the composition of the corn stover, with those of the grain,
and a thoughtful enquiry into the whole subject of corn feeding, will uphold Dr Armsby’s
important remarks as to the place of stover in feeding. Since it may be of practical value
to some of our farmers, I shall quote his words (pp. 153, 154):

parts, place all higher

A glance at the analysis of corn stover, as given above, will show that while it
contains a large amount of digestible carbhydrates, (sugar and starch), it is quite de
in digestible protein (Hesh and muscle formers), so that its special value
that it furnishes an abundant and cheap supply of digestible carbhydrates. Alone, it is
not adapted to be the exclusive food of domestic animals, except perhaps for the simple
wintering of stock If any material growth or production of milk or meat is desired, the
stover must be supplemented by some other feeding stuff which will make good its
deficiency in protein. Such feeding stuffs are, for example, cotton seed meal malt sprouts,
brewers’ grains, gluten meal, oil meal, etc.”

In conclusion I shall give the composition of a few other corn products :

ficient
lies in the fact

, | . | @ .
I Water, J Protein, | Fat, Starch & Fibre,
‘ [ Sugar.

Corn fodder, field cured, (Jenkins).
~ bran, (Jenkins).....

cob, (Jenkins).....

Cornmeal, | Armsby) :

Distillers’ grains from corn

Corn ensilage, (Jenkins). .

TR 0 o

SoiL ANALYSIS,

Several samples of soils have been sent in for analysis, Where it was considered that
pvailable knowledge would result the work was undertaken, The present publication of
hese, together with the analyses, partial or complete, of some rocks, waters, ete., would
e of no particular advantage here, hence they are omitted. I have also had some corres-

ondence in regard to the extensive analysis of soils, and I think it opportune to make a
rief and concise statement of the case.




The question to be answered is about as follows

v mail a small package of soil, asking to have it ;malyz«d and to
qualities, its deficiencies, the crops suitable, the fertilizers most
on the value and uses of the field of which this is a

Some one sends |

have a report on 1t8 good
requisite—-1n fact, a short essay
sample

The difficulties met with may be thus summarized

1st. Most fields vary somewhat in texture and composition from place to place ; soils

are not perfect mixtures
9nd. Itis almost im‘mwle to obtain, say half a pnuml, that shall fitly represent an
acre of soil which weighs say 3,000,000 lbs
errors in the sample give large nHm-cva differences per
Let us take 80 per cent. as water and insoluble matter
Then 20 per cent. or oné fifth is to be determined as organic matter, lime, potash, phos-
phoric acid, et We find it contains U 43 per cent of phosphoric acid. That would
00215 1b, of our sample, or 12,900 lbs, per acre. If we were to find 0.44
per cent., 00220 1b. and the acre 13,200 1b. of phnsphuri«' acid, a
difference of 300 Ibs. per acre and a difference of only .00005 Ib. in our sample. The
question here is : how nearly will that half pound represent the average of the field !
For every error of 00005 1b. or g55000 of alb, in our sample, an error of 300 lbs. per
A crop of wheat yielding 30 bushels per acre removes only about 22 b
The error of 300 1bs. is enough for over thirteen good

.ﬁrd, .\'HHLH 1l!”~'rt'l|< es or
acre. Take half a puuml of soil.

giwve us
our sample would have

acre will ensue.
lbs. of phmphnrir acid per acre.
Crops.
The above is an underestimate
pmlml is taken.

of the error, a8, in reality, in making the final

Or, let me put it in another way. A soil is utterly destitute of |>hosphoric acid and

the owner applies 1,000 1bs. of supn-rphmphatu, containing 300 lbs. of soluble, available

phosphoric acid. Certainly it contains enough for the wants of a crop, if assimilated

immediately. But we analyze it and we should get 300 lbs. out of 3,000,000, only .0

sr cent. We would, from the chemical analysis alone, be apt to condemn it.

4th. Chemical analysis does not give us full information as to the form of combina

tion in the soil. A soil is fertile only as its food is available. A wet swamp soil is often

excessively rich, but unfertile ; the land must first be drained, and limed, perhaps, befor
its constituents are available for plants

s : if the chemical analysis of soils is to be

Enough has been said. My conclusion is
it must be done very thoroughly and systematically, and the sample

analyses are conducted.

analysis, much less than half a

of any prurli«'ul value,

should be obtained as carefully as the
I could quote to support my opinions, but I need only say that all chemists ar

agreed on my conclusion. To the farmers I would say : before sending a sample of sol
correspond, stating your case; if any practical results will accrue to you we will gladly
undertake the work, if not it is better to save our time, your trouble, and the annoyance
that might be obtained.
f soils is not yet as complete and reliable as that of foods and
xperiment in the field by the farmer

of m’ »ading results
_ne analysis 0
fertilizers. One analysis is reliable, that of actual e
himself.
801 TEMPERATURES, RaiN FaLL AND DRAINAGE WATERS,
and the keeping of the record is in the Expen

The taking of daily observations,
avitz, who makes observations three time

mental Department, and is attended to by Mr. Z

every day.
Qur Lysimeters, described in previous reports, have, during the past season, given

little or no drainage water. In 1887 the amount drained through and collected wu
smaller than in 1886, this year it was almost nothing. Only one gave any drainage duriy
the whole summer, Viz, the clay. The seasons can hardly account for the peculis
behavior of our lysimeters during the past two years. At present we can simply say W

have no reliable report or conclusions to draw.
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tions tuk‘t-n in soil temperature. I trust that the immense amount of work here repre

u-;;uswl will be found interesting and instructive to some students of soils. Such work as

this must be patiently accumulated until, in good time, some patient, intensely interested
)
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(GREATEST VARIATION IN

(@) ‘l\t‘l'*'ll!\"

TeEMPERATURE of each Thermometer |

() Decrease.

etween two readings.

Tt‘llllv alr
Temp. soil 1 inch deep
- 3 e hn~ leep

‘ 9
“ 24 “
o 36
“ 48 “
“ 3 “
“ 3 “
- 3
- 9

9 “
“ 9 “

in sand
in clay
in loam
in sand
in clay
in loam

INCREASH

Date. From.| To Varia Date
tion
May 28 | 49.1 | 74.9 25.8 Aug
Sept. 10 | 48.0 | 80.8 32.8 || Awg
June 19 | 63.6 100.0 36.4 | Sept
| Sept. 16 | 56.4 | 79.2 | 28.8 || Sept.
June 22 61.8 | 65.6 8.8 || June
May 8 41.0)| 42 ‘ 1.0 || May
| Mayll,1 43.0 | 44 1.0 || Sept.
Aug. 28 60 | 61.6 1.6 \ Aug.
Aug. 1 DB7.6 | 87 29.4 Aug.
| Aug. 28 | b1 1 82.2| 81.2 || Aug.
June 19 | 62.5 | 90.2 | 27.7 I July
| Sept. 7 | 48.9 | 8.4 | 9.5 || July
June 4 | 42.3 | 563.1 10.8 || Aug.
July 2|611 7 | 10.9 || July

TasLe oF HIGHEST SINGLE READINGS OF

THERMOMETE

of same (for air also).

DECREASE

71.9 630 8.
72 63.5 8

Ll"rum | To
\

- \ F—

91.2 | 62 29.9
| 7876 | 44.1 | 34.5
| Nu 5!55.9 30.6
| 79.2 | 60.8 | 18.4

mb‘m.d\ 4.8

42.0 \ 41.0 1.0

58.1 | 67.1 1.0

61.6 | 60 \ 1.6

79.3 52 b 26.8

72.2 25.2

81.9 .')7 9 24

70.1 9.7

(¢

Varia
tion.

gs at different depths with date

SITUATION OF THERMOMETER.

Thermometer in air..

The rmome ter in wxl at de P

“ “
“ “
“ “
“ “

leruu-un ter in sand at

clay
- loam
» sand
- clay

loam

3 \mh« 8
“ 9
“ o
- 8% “
“ PR
depth of 3 inches
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MiLk AxavLysis,

We have done considerable work in milk

ments. The results will appear elsewhere. I shall not now refer to our work in con
nection with milk as it is our intention to re

view and summarize the work of the
few years and publish the results early in the coming year.
In conclusion allow me to say that as the head of the

grateful to the Minister of Agriculture and to yourself for the improved condition of our

We trust to still further improve the work done in
co-operation of all concerned, it shall be

analysis for experiments in other depart

past

chemical department I am

surroundings and our appliances.
this department until, by the
America,

Trusting I have not been too leng

second to none in

thy in my report,
I remain,
Your obedient servant,
C. C. JAMES,

Professor of Chemistry,
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REPORT OF THE FOREMAN

OF THI

HORTICULTURAL DEPARTMENT.

SIR As the ||~r?.x~ul!|nn] Department of the institution will this vear be fully
ported on by Professor Panton, it is unnecessary for me to say AN !IHM_" further than
nd you of what you have no doubt observed, that all the garden crops were full and
tisfactory for the year, sufficient to meet all the re quirements of the boarding house for

th vegetables and small fruits, nd to leave a surplus for revenue, as the following
statement will \llw\\

VEGETABLES AND Fruirs SurrLiep 10 THE CoLLEGE DUuRING THE YEAR 1888

// [ 7
Parsnips, 3¢ bushels at 40 cts ) 81 50
Onions, 1§ bushels at $1.50. 2-621
i\.u’nllw. 2 il bushels at 20 cts . b5
Artichokes, 21 bushels at £1.00
Carrots, | : bushels at 30 cts
Celery, 254 dozen at 60 cts
Radish, 3 dozen at 10 cts .
("fabbage, 1} dozen at 70 cots, 1 05
Sundries : 30
R—— Y
Fel Yy
Salsify, 4 bushels at 81 00 > { 00
Parsnips, 44 bushels at 40 cta . " ; 1 80
l'urnips, 3 bushels at 20 cts E 60
Onions, 2§ bushels at $1.50 . A ' R T : + 124
Carrots, 23§ bushels at 30 cts . oy TR N 824
Beets, 1 bushel 350
".ti:'lm‘_'ln 71 dozs at 70 cts. . > o0 o 25
Cele ry, a0 ‘h"',"ll at 60 ct e soas e 16 80

Herbs and sundries . .

6% (A.C.)




[arnips, 43 bushels at 20 cts

Parsnips, 9 bushels at 49 «

Carrols, L wshels at S0

Onions, 4} bushels at $1

Salsify, 1 bushel ot £1.00
\ rtichokes, 2 bushels at o ct
Beets, 1 bushel

".““\\ nl(t l“"

Cnmon

\rtichokes, 1 bushel at 7

t 0 4

Turnips, 7 bushels &
Parsnips, 4 bushels at 4& cts

(larrots, 3 bushels at

Herbs, et i

Carrots, 5} bushels at 30 cts

Parsnips, 3 bushels at 40 cts
['arnips, Ti bushels at 20 ct
Lettuce, D4 bushels at 60 cts
Rhubarb, 14 bushels at 70 cts
594 bundles at 4 cts

Asparagus,
Onions, 21 bushels at $1.50

Sundries

Rhubarb, 19 bushels at 60 cts

[ettuce, 6 bushe ls at DO cts
Spina h. 14} bushels at oU ¢

Tur 1 bushel 20 cts
[urnips. 13 bush s ab

Peas, 1 bushel " L
Onions, 84 bundles at b cts

8220 bundles at { cts

Asparagus,
Strawberries,

160 boxes at 7 cts

2o \l.i.\l!n at L cls

(iooseberries,

Herbs, ete

.\'l»in:uh, 1 bushel at 40 cts
| ettuce, | bushels at 10 cts
Peas, 81 bushels af Sl 00
i’nlu(m-‘\, -‘ bushels at £1.50
(ooseberries, 144 quarts at 6 cts.

Beans, 66 quarts at Tots....
Currants, black, 25 quarts at 12 cts
Asparagus, 50 bundles at 4 cis.
Onions, 10 bundles at O cts.

Beets, 74 bundles at 5 cts.

Carrots, 42 bundles at b cts

Strawberries, 339 boxes at 6 cts
'm:}!\w'l'l'iv.\, 431 boxes at 8 cts..

Currant
Currant
Cauliflo
Cucumb
Cucum!
Sundrie

Potatoes
Apple

Onions
P a8, O
Beets, 1
Cabba

Caulifloy

"(I"”(H“m
Celery, 7
\’o-‘_‘v, i,;;,’
Corn, 18
|«'|-'.}‘, rr
Currant

Beans. 3
Radish,

Carre s,
Herbs, 7
Cucumbe
Sundries

\pples, 3
) l
Carrots, |
!'nmu,,,i.
['omatoes,
”I"q]. ‘}‘I'I
Onions, }
Oabbages,
Celery, 9
Corn, 231
Peppers,
“:Ull\h‘ 3
I)]llln\" 10
Peas, 64 q
Grapes, 20
.\'(*]U“N‘ 5%
\""—"“IMP
Citrons, 7(

l"“mtm-s‘

“

1'rn|| ‘l}'p](‘
Apples, ha




Currants, white, 118 box« at 6 cts,
Currants, red, 216 boxes it 6 cts
Cauliflowers, 7 dozen at 60 « ts
Cucumbers, % dozen at 6 cts
Uucumbers, pickling, 180 d«
Sundries

23 bushels at 70 ot
nHt) f
[ at 81.00
, O 'iu~)1‘ 18 at 81.00
} bushel at 25 ots
& dozen at 50 ots
Cauliflower, 11 dozen at b
Cucumbers, table J dozen at
“"]"l_\’ 74 dozen at o0
\b":"' table M wrrow, 3
Corn, 18 dozen at 7 ¢
Raspberries, 262 boxes at 7 ots )
Currants, black, 15 quarts at 12 ects
Beans, 32 quarts at 5 cts
Radish, 10 bundles af 5 cts
Carrots, 4 bundles at 5 cts
He¢ rbs, 7 bundles at O cts
Cucumbers (pickle), 900 at 20 ots )
Sundries

A /‘fr mbye .

\pples, l"j bushels at 60 cts

¢ 12 ‘“ 10 cts
Carrots, 1} bushels at 40 ots
Potatoes, 275 bushels at 35 cts
/

I'omatoes, bushels at 70 cts

‘_\'Y‘""‘ll‘ 3 bushels at 50 ots
Orab |}l[||~\‘, 3 bushels at 60 ots
Onions, 4 bushel at 81.00

Oabbages, 21 dozen W 50 cots

Celery, 9 dozen at 50 cts

Corn, 23} dozen at T ots
{

|'4-|np<-r\ JU‘ dozen at 12 ¢ ts
Radish, 3 bundles at 5 cts
Plums, 40 quarts at 6 cts

Peas, 64 quarts at 5 cts

Grapes, 263 1bs. at 5 ots

Melons, 57 at 5 ots . 3
Vegetable Marrows, 200 at i cts
Citrons, 70 at 5 ots

(etobe r.

Fomatoes, 2} bushels at 70 cts

v L'r:m'n. 3 bushels at 50 cts
Crab apples, 1 bushel at 40 cts . .
Apples, hand picked, 151 bushels at 10 cts




. 8 1s at 75 cis
Artichokes 1 bu h'.- : 9 20
Beets, 1} bushels at o0 CL8 .
b ™ .
bushels at BU ¢ ”
(Onions \ \ 173
Lline. 4 bushel -
' pickling, 2 . . a0
hels at )
Oarrots, 13 bushels & (0 1 00
11 busheis & ')

1 bushe | at
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PART V,

REPORT OF

THE PROFESSOR OF DAIRYING.

GUEeLrH, 31st De ymber, 1888,

7 ) the President of the Ontlarvo ,]’/r swwltural "yr”v'//r

DeArR Sir,—I have the honor to re port upon the work of the Dairy Department for
I888. The catastrophe which overtook our institution in the burning of the barns is vo
me a cause of not only the regret of sympathy By it a suddén and unavoidable end was
put to uncompleted experimental work in the feeding and treatment of cows. That wWas
the least part of the loss. The full record of the dairy experimental work for the year,
in the book kept for that purpose, was in a desk in the stable for convenience and accur-
acy in the making of direct entries by the person in charge. That record was burned. In
consequence my report will be a brief one, and the scantiness or absence of much new
information is to be measured by the loss referred to. I still have a full record of the
Oreamery business ; also fairly complete notes on the growth of a fodder corn crop and
the filling of a silo therewith,

CREAMERY MANAGEMENT.

For parts of five seasons the Ontario Creamery has now been in operation. In my re-
port for 1886 I briefly referred to the objects for which it was established. Its educational
influence upon the butter-making of the Province is now recognized as valuable by the
butter-makers and creamery patrons. Its returns have been satisfactory to its own
patrons, and the prices realized from the sales of butter have perhaps been higher on the
average than those from any other creamery in Ontario during the same period. The
business season has been all too short. The following open letter, sent to the agricultural
press at the time of its closing for the past year, has some explanation, as well as advice
needed by most of our dairymen :

A LgssoN FroM THE DROUTH.

The Ontario Creamery closed for the receiving of its patrons’ cream on August 18th.
That unusually early date points a lesson for Ontario farmers. The small quantity of
cceam which was being furnished by its 137 patrons was the reason for the unseasonable
stopping of operations. During June and July they furnished cream to make an average
of 400 Ibs. of butter per day. During August the quantity averaged only 235 lbs. per
day. The expense of collecting so small a quantity was too great to be allowed to con-
tinue, as the rate per trip was fixed for the season.

Scarcity of feed last winter left many of the cows poor in flesh and weak in constitu-
tion. Such a condition of affairs in cow life reduces the product rapidly after July. The
imperative need for providing a suitable green fodder in the shape of peas and oats, oats
and vetches, fodder corn or millet has not yet been half recognized by even the said-to-be-
advanced farmers of Guelph neighborhood. All over the Province the gravest loss has
resulted from neglect to prepare for and provide against the days of dry pasturage. Not

7(A.C)
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After providing for these |

RECEIPTS. | D1sBURSEMENTS,

Sales of butter.......- 85,727 17 Patrons for cream ... ..$4,516334
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346 96
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86,133 14

Butter manufactured ...............

Average price of butter, per Ib.......

Number of patrons...................

Number of days in operation

Routes travelled by the cream waggons. ... o WS T8 55
The length of the routes ranged from 1f % 28 miles.

.. 27,501 B

Cost of gathering the cream

s @ of butter,
labor, including delivery of buttermilk . ... % -
furnishings, ete

‘ ‘ “
@ ccsosrsscsessnane .

Receipts from sale of buttermilk

Net cost for collecting cream and manufacturing 4.65¢

The cream only was collected.

The skim-milk was left at the farms to be used in the
raising of stock or otherwise,

Most of the patrons used the plain shot gun can. The
skimming was performed by the patrons.

The cream was measured by the collectors in
wlindrical cans 12 inches in diameter.

Every inch in depth in the measuring can was
credited and the fractions of an inch were credited in eighths. A sample of each patron’s
wream was taken once a week in a glass tube carried by the driver for that purpose. By
the oil test churn, the per cent. of churnable fat was in each case determined I'he vari.
wtion between the qualities of different samples of cream was from 7 ounces to 19 ounces
f butter per inch of cream. the proceeds of butter
sales among the several patrons according to quantity and quality of eream furnished.

By reason of the unfavorable conditions already referred to, it was considered advis-
able to close the Creamery on 18th August. Otherwise the expense of collecting the
liminished and diminishing quantity of cream would soon have absorbed all the balance
which had been accumulated above the promised prices. Guelph city market is a good
me and a scarcity there puts the price for good dairy butter up just as high as creamery,
Hence many of the farmer's wives are attracted after July to make up and market their
own butter direct. The withdrawal of so much butter from the local market, as is effected
by the creamery, improves the market for those buttermakers who do not patronize it,

The butter was mostly packed in tin-lined tubs
sent to Toronto for consumption there.

We have thus been able to distribute

f\'t-:\rl}' 1,000 I, per week wera
The home markets show a disposition to take
nearly all the creamery butter made in the Province. Canadian salt was used at the rate
of from three-quarters to one ounce per Ib. of butter.

Under this head 1 take the liberty of pointing out the cause of serious loss to
patrons who patronize creameries. The milk is frvquvntly left to cool off before it is set
in the pails for the separation of the cream. The fat of milk is in the form of small globules
which are held in suspension. Because these are slightly lighter than the serum of milk in
which they float, they rise to the surface when left undisturbed. But if the milk be of a
temperature below 90° Fahr., orsifedt remain at a stationary temperature after being set
in deep pails, they rise very slow:?%\'hvn the milk is put into the pails at a temperature

At
above 90° and then gradually cooled down, without agitation or disturbance, a circulation

of the milk is started whereby the globules are quickly carried to the top. A falling
temperature is advantageous, also, because it increases the difference between the specific
gravity of the fat globules and serum or skim milk. Proper attention to the setting of
milk would avert very serious losses to those supplying cream or making butter,

For the guidance of persons seeking information as to the best methods of separating
cream and as to the comparative advantages of deep setting and the use of the centrifugal
machines, let me here cite some information from previous investigations. (The record
of the details of all milk setting experiments for 1888 perished in the barn fire).

[ visited the farms of a large number of the patrons, and by measurement and cal-
culation learned that on the average, 33 Ib. of milk were taken to yield enough cream to
make 11 of butter. During the same period by the ordinary 12 and 24 hours setting in

8 (A.C.)




ice water, =

to the setting

82

of butter Had the same

of creameries f
)'ln-Hml as much ries fo

\ here the expe
We cannot suc
Our home mar)
summer, Duri
or Swedish farn
fancy butter dur
"4‘!"""“']" in bus
November until
are '.l~m| in |h|
operative plan d
tr,.‘~ »«\'rd utensil
fodder corn will

butter quite tw)
Untario 1t 18 est)
the milk of 250
their milking ses
hert pulh!t‘l out

, (1) A longe
September and N

|ded sufficient cream to make 11
96 . of milk would have

98 . of milk _\‘it'
milk been used with the centrifugal separator,
given 1Hh. butter

llows that by the

§f their milk by palrons,

cream Aas would have

From these hgures it fo
and cold-keeping ©

ordinary and very insufficient care given
the butter vield was 3.03 b,

butter per 100 . milk
By ordinary setting in ice water the yi 1d was 3.67 butter per 100 . milk

f centrifugal se parator, 3 85 . butter per 100 1. milk
it will be seen that the increa ed yield of
the quantity reall
ordinary practice

butter from a giver

By us® o
zed by ordinary

From these facts

quantity of milk, set 1n 1ce¢ water,
the use of the v‘~HI|\!~u_’\1 \v]nnxl W over

The increase by
)7 per cent The increase by ust of centrifugal separ tor over setting 1n 1c¢
water would be T Hence, where cream nly 1 \an\.h-I to &
patron should }w\uh for use & libe ral supply of ice

The larger returns in hutter from the ce ntrifugal separators
the increased cost of drawing the whole milk and
than absorb the value of the Increast of butter

18 17.8 per cent. on

pl:ut\u
would b
‘;-V‘H'IY reamery, every

point to an advaniage
returning to the

from their use where
farms the skim milk would not more
realized.

As this 18 & live question for
state four pnmt\ for consideration 1

reameries, I

the starting of new
y locality

those interested 1n
umstances 1n ever

n connection \\!(\\ the cire
(2) Better ¢

(1) Proportion of cream -u'p.\r:uim\ that may be efiected
(3) Remune

\ (4) Butter s
till April than fre

e qn:\lit\' and condition of the cream,

(2) Effect of the process on th
ality of the skim-milk

(3) Effect of the processs on the qus

(4) Costs.
(5) Transpor

yw the different methods may be taken T

- \ The quicken
more suitably an
COATse grains wou
follow. By avail
dairying in conne
from & plane of

prosperity that wa

(1) The prev iously stated ratio of separation 1

as reliable
(2) Where cream has to be carried a number of miles during hot weather its
condition and quality are better for butter making where the separation 18 effected at

the creamery.

(3) For prntitn\
ave it at the farm in that condition

Jle calf feeding the skim milk must be sweet. Doth processes, when
well managed le
(4) Under the head
(2) Cost of maintenance ;
the milk over the expens
The foregoing : nformation should enable
themselves which plan to gdopt. This general guiding o
a small qnan(il_v of milk is available, and then only by
the setting plan would be ut where a large supply of
obtained within a small area, the centrifugal plan will be the most pmmul-lnz
In calling the attention of farmers to the m\‘,.\n!:r_'t'%nf the creamery gystem of
butter-making over the plan of home butter making, | need not say much about the
quality of the average dairy butter [ believe the quality 18 improving. Still the fac
remains that dairy butter brings on the average from four to six cents per ‘mun.\ less than
creamery butter in Ontario when marketed at the same time The foreign market will pay
high pri.('m only for uniformly fine dairy |nwlm-\s The cheese ol Ontario has won its
deservedly high reputation in English markets, mainly because of the uniformity o
its excellence. That could only have been attained through co-operative factories, and
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FODDER CORN AND THE SILO.

[t was my good fortune in the month of February to
le. Farmers’ Institutes held under the direction of the State T
ery system of ntendence of Mr. W. H Morrison. I went upon the u
ach about the V.D. Hoard, of Fort Atkinson, who is now Governor of the State. At two of the
Still the fac Jairymen’s Conventions in Ontario he had vnthuxustu-u“_\' urged our farmers to provide
yound less than odder corn for silage and had explained the success of the practice in the Western States,
parket will pay Juring the trip above referred to I had excellent opportunity fnr'.‘if'c-mg what h:gd l
rio has won its one by enterprising farmers in the production of cheap and nutritious fodder. Thus it
of a8 that I came back to Ontario more ardent than ever to advocate the adoption of the
factories, and test and best methods of corn culture, silo constructinp and use. Part of field No. 10
nt. of our total as turned over to my care for the purpose of pgtti!lg into practice and to t}}c- pro‘of th'ﬂ
the total make pwer theories of thin seeding and frequo'_nt cultivation. The soil in parts of the field is
labor per pound loose clay loam ; in places a poverty-stricken clay crops out. It l'm(l not been manured
., Six times » D [ learned) for four years, and had been cropped every year. Besides it was rather foul

small dairies® th thistles and other weeds. An endeavor was made to clean the field while cultivating
he establishment produce a good crop.

visit Wisconsin to speak at
'ni\'vrsn_v and the able super-
rgent invitation of my friend

een
“mfunnll_\'
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early, while the soil is yet cold, a shallow thin covering of earth is best; but when planted
as late a8 June 1t should be put in deeper than three 1n hes
When the plants were from two 10 three inches high light harrows were dragged
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specified above, the cost for the fodder, lying in armfuls on the fic Id, wilte
be pnt in the silo, was $14.40 for 14 34 tons, or as nearly as m \y be figured £1.00 per
ton. Not more than every third stalk had an ear with the grain well shaped

lanting and richer soil will remedy that defi iency another year
I g ) . )
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Before the erection of the silo the following bulletin of
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ENsiLAGE

[ have numerous enquiries regarding the proper construction of silos, and judge the

present to be an opportune time for a brief bulletin of information on the subject of
ensilage. No attempt will be made to recount the history of its evolution.
to know and to say that whereas a few years ago
which had been kept in a succulent condition
its partial rottenness or preservation, it now denotes a product from fodders which
be obtained of nmfurml_v wholesome, sweet and nutritious properties,
tion and experimental work mainly by the practical farmers of the
last decade, have brought to light the true principles of the
followed with good judgment satisfactory results are almost ce
lutely sweet silage is very rare, but practically sweet
and certainly obtainable.

It is enough
generally meant fodder
without regard to its sourness or swee

ensilage ”

tness,

may
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rtain to be realised. Abso.
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[0 aid in the better understanding of the practical parts of how t
a silo, I will first outline the theory of sweet silage.

A silo is simply a place where fodder is preserved in a
be a pit, a box, a mow, a tank, a building, or a trench in the earth.

0 construct and fl]
succulent condition. It may
Silage is the word
process or system,

Ensilor stands for the
¢ //Nl//ly'

denoting fodder so preserved. Ensilage is the term applied to the
Finsile is the verb expressive of the action of making silage.
erson using the silo, to ensile fodder for s lage by the process of

Plants during their growth absorb carbonic acid and give

) only by the aid of heat from some external source. The sun furnishes heat for plants

prowing out of doors. A few of the lower organisms, such as moulds and ferments have
different practice in their growth. They absorb oxygen and give off carbonic acid,

‘lowers and fruits while maturing do the same. That is also the function performed by
nimals in breathing, by which heat is generated in their bodies. The cells of the leaves
id stalks of plants, after their separation from the growing root, possess a like power,

ud live after they are detached from the plant which bore them. While living they

sist the action of minute fungi or bacteria, which when they become dead prey upon

eir substance and so bring about its decomposition. The primary reason for the possible

9(ac)

off oxygen. They can da
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vealised by morning and evening feeding only than by four or five feeds per day). It
straw be of good quality cut on the green side, the hay may be left out altogether and a
few pounds extra of silage given ins‘ead. No roots are needed, as silage takes their place
at much less cost. Thus, 10 cows uzing 30 Ib. of silage per day consume 300 Ib.; in 6
months or 181 days they consume 54,300 Ib. or 27 tons 300 lb. That quantity can be
grown on less than an acre and a-half, and could ! packed into a silo 12 ft. x 12 ft. x
12 ft. deep, in which the silage would settle co a depth of about 8 ft. A better size would
be 10 ft. x 10 ft. x 16 ft. deep.

[t the silo is to be erected a4 a separate structure, its foundation had better be a
stone wall one and a-half feet above ground. A clay floor filled to a foot above the out-
side level to prevent dampness will be cheapest and best. There will be no danger of
such & bottom falling ont of it. Planks may be bedded on the top of the foundation
walls to serve as sills. These should be firmly spiked to pieces built into masonry for that
purpose. A common balloon frame may be erected by using as studs 16 ft. planks, 2 x
10 or 2 x 12 placed two and a-half foet apart.

To secure them safely at the bottom
against lateral pressure while the silo is being filled, a good method is to have the plank

sill flush with the inside of the wall, and to cut heels into the ends of the studs, allowiag
an inside spur from each stud, to the width of say three inches to oxtend to a depth of six
inches or to the clay floor. They should also be securely toenailed. The roof wil. give
additional strength to the sides for resistance to outward pressure if it is made after the
truss pattern. Instead of ties or joists running straight across from the tops of the studs
or the plates (where they would be in the way of the filling), they should run like false
rafters from the top of each stud to the rafter opposite, being spiked to it at about one-
third of its length from the ridge. On the inside of the studs should be tirst nailed a
lining of inch lumber running horizontally. A covering of tar paper with edges lapped
four inches should then be tacked on. Over that should be put inch lumber, planed on
the exposed side and tongued and grooved. The outside of the studs shoul 1 be covered
in a similar way. A single thickness of lumber outside can be made to do, but the double
boarding with paper between is preferable siuce it keeps the tar-paper close against the
outside boards, and makes the building fro. -proof as well as air-tight. The door should
be of the ice-house style. A space between two studs may be left unboarded. As the
silo is filled, short boards cut to fit can be nailed in and on. Care must be taken to so
place strips of paper that they will make the joints air-tight. To preserve the inside
lumber it should receive a coating of coal tar. "[f mixed with a few ounces of rosin and
applied hot and liberally the inside liring need not be tongued and grooved. Where a
part of a barn or some other building is to be fitted up for ensilage uses the inside finish of
the silo should be the same as for a separate structure, Any partitions required can be
made of two-inch planks dropped into grooves made by nailing cleats to each side, just as

boards are dropped into place in front of a granary. They should fit close and be fitted
with dowel pins.

The total cost may be pat at $1 for eve
to the finish of the building,
The tar paper can be purchased and put on at an expense of from 2} to 3 cents per
square yard. On the clay floor cut straw or chaff should be spread to a depth of three
inches,

The filling should proceed slowly. When an elevator is used a light “shoot” like a
trough may be used to divert the material into the compartment to be filled. Not more
than four feet in depth should be put into a compartment in one day. It should not be
tramped in but left heaped in the middle as it falls from the shoot. After three days it
will have attained the required heat. The heart of the heap should then be shovelled
out against the sides and well tramped down. The filling may proceed as before. The
task of throwing the heated silage from the centre out against the sides should be repeated
at the commencement of every period of filling. The three day period should always
sntervene after four feet of cut fodder has been added. The last filling should be left for
three days before any covering is put on. It should then be levelled and tramped down
at the sides as in the case of other layers. A covering of tar ﬁaper lapped at the sides
and having its ends and sides extending for a foot up against the siaes of the silo may be

ry ton of capacity, but will vary according
the quantity of lumber used, the price of material, ete,
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the plans and structure. The foundation should be of substantial eills
upon very low stone walls. A silo not more than 20 feet deep is preferable
should be at least 2 in. x 10 in; and if 18 ft. or more long, they should be
If a silo be built long and narrow, partitions may be dispensed vith
5O ft. x 12 ft. x 16 ft dm'l), which will give a capacity of 150 tons,
eath. A covering of 4 inches of cut straw was put in before the The fill-
Ing was commenced on September 4th., An ordinary Watson straw cutter with chain
carrier was used, and the stalks were cut into inch le ngths. An interval of two days was
allowed to lapse after a depth of 4 feet had been nut in, before the filling was resumed.
Tt s silage should be carefully and thoroughly tramped around the sic
of the silo just before each layer is filled in. It should be left lying loose until then.
When putting in 8 or 9 feet of silage near the ast, no such waiting was observed and the
silage turned out in a very satisfactory condition. The main matter evidently is the
proper growth of the crop to a state of almost maturity in each plant. The lu-;u.mg was
progressive as the filling proceeded. The temperature began to rise first just underneath
the exposed surface. Usually within four days it had reached from 128° to 150 fabr,
By 22nd Neptember the temperatures were as under

not planks—

The studs
2in. x 12 in,
Convenient size is
The floor was of
filling began.

les and in the corners

At a point 8 ft. from the surface of the silage and 12 ft. from the bottom of silo, 110°,
“ l ' o [ “" “"

6 . 125°,
‘ IH “ “ “ 9

& “ ‘“ l:lH ’.

After three days’ settling two more layers were put on, the last one |
26th September. On 29th September a covering of 6 inches of pe
foet of cut pea straw was put on after the silage had been we
and in the corners. The temperatures then were

wing added on
a straw uncat and 2}
Il tramped around the sides

Near the surface of tl ...
34 ft. from “ B9
“) “ “ - ]()2.
16 1390

2“ “" “" “" - ’ ’ -

. 138° Fahr.

No other covering chan the straw was used and it proved to be simple,
thoroughly effective.

On 8th November—40 days after the covering—one ompartment was stripped of its

straw. About one-fifth of the straw used had become mouldy or rotten. The tempera-
tures then were :

cheap and

At the surface of the silage
1 ft. from

9

* Fahr.

4'.5
(4
17

The silage had then settled to a mass 17 ft. 8 in. deep. The total weight of the
silage on the top, that was decayed or mouldy, was 690 s, That quantity was very wet
by reason of the steam which had been held just under the straw. The mould was appar
ently the result of the top of the silage having cooled, after being heated, before the straw
covering was put on. That damage can be avoided by the use of a light covering of straw

# soon as the silo is filled. The remainder of the covering of straw can be put on two
days Jater,

The last four feet of silage put in. was from frozen corn. It was darker in color than
he plants that were not touched by f-ost, but it was relished by the cows and its feeding
alue as silage did not appear to be appreciably lessened.

The records of the weights fed and the effects as far as revealed were lost in the most
nfortunate calamity of the barn burning. Without the exact data, I am safe in saying
hat when fed in oc. junction with suitable grain, every two tons of such corn silage would
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1L —Hl'l’l’l,EMl“,N'l‘Al{Y SUMMER FEED FOR MILKING COWS.

yents in the eco-

Board & series of exp(-rin
purchtuwd at an

recommendation of the Advisory
OWS Were undertaken Seventeen ordinary cows were
average cost of $31.50 per head. Three of the cows which had been kept over from the dairy
herd of 1886 were transferred from the farm herd. The ohanged appearance and inoreased
milking power of these three cOWS, after two years of good feeding, were astonishing to
those who do not believe in the improving yirtue of good care for cattle. As has been
already mentioned the records of the experiment W re lost in the barn fire. Being nnable
to give accurate details I will nevertheless ivdicate gome of the general conclusions which

were confirmed by the summer’s investigations.
1.—Milking cows need salt every day.
es the quality of the milk.
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1V.—WORK IN C()NNE(,T'l‘l()I\' WITH THE DAIRYMEN'S
ASS()(‘IAT!ONS.
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etical science should not study merely to know a |
repeat them. He should study it, not that he may know a lot of things, but
put them into practice as the boy who earus to write.
learned to know things about cheese but have
making &nd curing rooms

ot of th]u;s for the sake of Pwlh: able ta,

that he may
'l'mr many cheese Iasers hu\u
not iearned to put them in practice in the

: but also practice. A dairyman should be
a man not merely knowing some things, with power to remember, but one who is possessed

of power to do things. This is the difference between education and the lack of it. Now,
yrofessional mea need special education in the particular subjects lying along their line of
life. I think dairymen should have as pa:ticular and lh-frnug?- a training in subjects
lying along their line of life as doctors, lawyers and clergymen Dairymen need it ~-clt}»nlly
with them and may profit as much by it. " The Priary purpose of education is to enable
a man to make a living. I would not go as far as Mr, De byshire and say that the ps1mary

purpose of living was to make money. Even as dairymen ti primary purpose of educa-
tion is to make a living, and having made that to earn leisure

There is this tendency in our age which is doing ou
they are so hungry for having money the
is a difference between having a lot of things around a
in one's self. Now, dairymen should educate their
their members against every kind of fraud
that he can get half ‘a cent a pound more for his cheese by palming them off on
sgomebody while uncured. That fraud should be eliminated by better and higher edu-
cation. It is a fraud which makes a man content with g«-trfrr_; not enough from his
cow for her keep to be eliminated. It is doing our b .'ness serious harm and should
be fought against by higher and better education. Our common school system of educa-
tion has done a great deal for us. Let me Just fix a point here for dairymen
say, 1 commenced twenty years ago in this business and I had no
for it ; therefore, young men beginning now don’t need it.”
life on farms forty and fifty years ago had no special school education. Thev did not
need it ; competition was not so keen : the necessities of business were not 8o great,
But no more can they succeed now on farms without common
men can. It is a matter of life to the farmer
principles of agriculture. Competition is keener.
increasingly hard, as it unquestionably is. When 1 commenced some twelve years ago I
}m““,\' kne what a ”uullng or gasey curd was, but the last year I made (l-lw'u' | had
occasion to come In contract with them two or three times a day and had them for monthg
ontinuously. In this way you see tl.ere is urgent need for thorough training, for g
theoretical education, so that the checse maker will know what he has to cortend againgg
nd then be able to cope with the difficulties. Now, the professions manage the education
pf their members themselves apart from the school system. They encourage and suppory
nstitutions for this purpose. Why should not dairymen do so among themselveg }
Jairymen ara apt to think a professional man lives on a higher plane ; that he requires
reater ability, greater intellectual power than they do. 1 dispute that.
ust of necess'ty be a busincss man ; he must get a thorough,
e has not that as a progressive dnirynmn and come

giness man as my friend from Brockville he

isiness training in order to cope with a man with so clear a head for business. Besideg
at & dairyman is a tradesman. Still, I find that men who hardly know the names of
e utensils in the factories do not know how to use their own tools as efficient tradesmen,
pr instance, they do not know which knife, to use first to the most advantage. It is the
me as though a joiner would be in doubt as to whether to use the long or small plane
pt. [ find dairymen just as deficient in a knowledge of thei tools as I am of the toolg
carpentering. Dairymen should be good tradesmen. I should include the apprentice.
p to this business. But a man who is merely a tradesman in a ch«('se-fnctory 1S never
ccess, for although a carpenter can cut wood to a given shape and size for a given,
pose, he has always a similar kind of material and can depend upon it to be in the
e condition every day. But the cheese maker deals with a substance which is not sq,
y managed, and, therefore, when he has to deal with chemical and vital forces, he,
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knew before and I think I can make better
should be glad to attend those
cheese makers there

cheese by means of that knowledge, I
meetings and would hope to get the help of the best
Instead of long speeches, we could tel| experiences and ask questions,
I'he best season of the year would be the month of M arch. Cheese makers say often, we
@nnot spare the time or afford the money Now, if & man is going to make his living by
cheese making he can afford any amount of m 'Mey. in reason, in order to qualify himself
for his business Fo supplement this we should have practical instruction all summer
because after all theory sometimes leads a man to & conclusion that
sustain, because he has not got a right theory
stration throughout the summer
us tothe facts, or it will |
in the summer would enable

)
practice may not
Now, practical instruction and demon
would impress th lhv‘uly Theory should not blind
weome hurtful instead of helpful Practical demonstration
& man to apply his theory intelligently
of the Province much valuable w wrk has been done .
been erguged for several years, and their service
I'hey hsve helped cheese mal

In the eastern part
We find competent men have
'8 are in great
rs all through that section,
years age Brockville was always quoted 14 cents below |
Brockvile is often just a little above Listowel.
I'hes results are largely due to this system ad
price east of Toronto this year will exceed the price west of it by
of & cent not merely by market fluctuations, but before
had anythiag to do with the question. Now, [ think the western part of the province
shou/d find work for four men all summer to go around amongst the factories and
teach the makers the best mothcds of doing erything. The cost of these men
through the province would be a more bagatelle compared with the benefit to the industry.
Systematic instruction by so many men would at once show its effects onthe cheese makers.
Frequent visiw by & competent outside party would make the cheese maker mind his
business better. Some men will work readily all day without supervision, but against four
such men I cou'd find & hundred who whould do better under it. The purpose of many
cheese makers is to get cheese to pass the buyer’s “ trier” without complaint. Wae should
have irspectors vho if they fonnd the curd sink or any utensil or fixture in the factory
unclean ‘vould gv to the bottom of the business and tell the cheese maker where his
defects were and how to get rid of them. The very expectation of an instructor dropping
in would make chesse makers do  sir work better, and we should have beitar cheese, just
by the existence of this kind of inspection.
because if they expected a competent official to come once
milk they would have a wholesome fear that the mi'k
and so they would see that it was right every morning,
cheese makers, there could be combined a very efficient system of the inspection of milk,
and with economy by having them acting in both capacities. I think you all recognize
the need of a more thorough system of milk inspection. We have to protect the rights of
individual dairymen as well as the rights of the province as a whole, and stand between
him and any man who would attempt to defraud him through the cheese factory. There
is nothing will kill ous & factory yuicker or more thoroughly than that some man is
suspected of skimming or watering his milk. The honest and honorable man who
would otherwise stand by a factory will at once give it the go-by if he knows that the
manager is taking in that kind of milk. The cheese maker though competent to inspect
milk, is not the best man, for his position in the neighborhood, toinspect the milk and
carry out a course decided on by the directors or committee. 1f he turns to charge a
patron with being di.honest he is accused of being spiteful and having a sinister end in
view., If an outside man were sent who did not know anybody, who had no interest or
concern in pleasing any one, or offending any one, he could straighten the matter out.
I think it is highly necessary to have this system crystalized into an organization for
he coming summer. Then we need organization to extend our system of instruction
n another direction. Patrons themselves do not need information given wholesale in a
general way, but they need a helpful hand in the way of good sound instruciion. Mn{
nen are willing to do right when they know how to do it. Many men send inferior mil
ust because they do not know what is the matter or how to mend it®* This system of

demand by cheese makers,
0 much so, that whereas four
Astowel, now the quotation at
opted by eastern men, The average
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the changed market conditions

It would have a good effect also on patrons,

in two weeks and inspect the
might not be right that morning,
So with the work of instructing
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hould include the holding of patrons’ meetings at every factory, beginning in
If we could get good meetings all through November and draw out from
ons & knowledge of any better method of dairying, they would in turn
become splendid instructors of their neighbors 1n the best methods of producing milk and
Every factory should have one or Lwo of those meetings, and we should
sh they could have some help for getting

from outside. Farmers as a rule will not attend a meeting merely to hear their neighbors,
while they would to hear strangers. In that way business could be made more pvnuxuwnl\y
profitable to every man engaged in it. We are trying to reach this end by means of
Institutes all over the Province, but the drift of the [nstitutes has been mow® to
Itivation of soil and growing of food for cattle. To accomplish all this
, canno’ have a good article of any kind or knowledge or
heese making unless ko is willing to pay & good price forit. 1 am glad
your Association here has as much as £1,100 of money that belongs to the dairymen of
this Province to be u~ed for their benefit. [t will receive & further grant of about $1,500
in & short time, making $2,600. Out of that 1 think the Association might spend
nearly $2.000 the coming season in furthering this work. 1 know, sir, of no more
d profitablc way to administer these funds than as 1 have indicated. In the
t. They have no balance on hand

gensible a:
esst the money has been spent in this way in the pas
y expend their money for such purposes. This year they

but have managed each year tc

recognize its value so fuily that they have decided to ask every factory desiring such
help to contribute $10 fromn the pl‘(ll‘H'\lH of cheese to a fund to be administered along with
the association’s fund for this purpose. Now 1 do not think & factory would miss $10 for

a fund to be spent in this way. ' Each patron would not be assessed at & higher rate than
grom 10 to 25 cents at most, and I do not kuow the duiryman who would not be willing
to pay 95 cents out of the prncomlu of his milk, just to know that his factcry was being
inspected by an outside and competent authority. Thus the improvement and progress
would pay us one hundred-foid for all we spent. There would be possibly an increase of
price in this way.

Now it is not enough that we have a n-putatinngnd have realized the
highest price that is going, because

if we stay here and other sections go on, instead of
being first we will get to be last, even if we don’t go back. We have to improve the
quality of all the cheese we make and reise the standard up to the highest point 101 al)
our factories, else we will be left. We can thus protect ourselves by improving quality
and increasing the price. Thus I believe Ontario would get back $1,000 in three years
for every dollar spent in instruction and insp(*ction. Directors, sa

lesmen and owners of
factories should take this thing up and carry it out. Directors and owners ATe not
expecied to be competent cheese makers. As a rule most of the ¢

lirectors would
willingly pay $10 out of their pockets just to know that the cheese maker was doing
right and that cheese was being turned out of the best quality.

Every salesman knows
when Le goes to market that unless he knows his cheese to be first class he cannot stick
out for the last fraction of a cent.

If a man could get an inspec

instructiou
November.
guccessful patr
growing food.

have some organization through whic speakers

Farmers’
discuss the cu
we need money,
instruction on ¢

because & mal

tor to visit his factory once & week, who could instruct
with regard to the defects and good points of his cheese, he could make a better sale of
his goods. There would be Aigher prices for better grades. Owners and directors should
organize this work in their own districts. Of course, great things are made up of
small things. 1 find that if a man tries to help twenty men st once in that direction
he does not help any of them very well, but if he makes up his mind to help one man
and then another he can help them all in & short time a great deal. Suppose we help
twenty-five factories west of Toronto this year, we can help seventy five next year, and
one hundred and fifty the following year, and thus we will soon help all. The
vastness of the work should not hinder the association from undertaking this organization.
From the dairy department of the College at Guelph we could manage the correspondence
as to the collection of the $10 from the factories to the fund to be administered by the
Executive Con mittee of the Association. 1 have heard it said, I think, that you could
get $2,000 more from factories to add to the $2,000 in the treasury of the Association,
making $4,000 in all. This would pay for holding meetings, pay for the salaries of

instructors, and pay for advertising the fall meetings. - do not think dairym-n couid
v

nlcnd $4.000 thro
way. We have ¢
men, that is with
tion to the best P
every factory mar
each putmn.' Wi
at Guelph is seeki
make you recogn
can protect youn
despise manrual |
work. I think it
and bring out all
that, we will prot
men. 1 have noi
the ,ul\’nlll.l,'o'NA w
if we get your c
tenfold more use
made yesterday |
ness, we will r:n-v(,
renewed its stren;
This was foll
“That the scl
son’s address be i
Association be ins
and milk inspecto
Ontario Agriculty
contribute $10 eac

A resolution
Dairymen’s Asso
4th, 5th and 6th.

In carrying t
representatives of

DEAR SIR.—
proclaims its adap
Province

The education
and valuable help
are our keen con
from our own Pro
if we would maint
our cheese makers

In this brief
many substantial
patron of every fac

The best factc
reputations.

As every pou
onsumption and
pf cheese. Our P
nd our reputatiol
verage quality of




-

nning in
ut from
in turn
nilk and
B sh()uld
ppo'ukl'm
th\mlﬂ,
panently
neansy of
. moe to
- all this
’lﬁ(kn or
an glad
rymen of
ut $1,500
gbt spend
' no more
. In the
, on hand
year they
iring such
slong with
iss $10 for
» rate than
be »\‘i\hllg
was being
d progress
increase ()f
-ealized the
instead of
nprove the
oint tor all
/ing quality
thr. e )mrs
| owners of
ors Are not
ctors would
» was doing
yman knows
cannot stick

yuld instruct
etter sale of
actors should
made up of
hat direction
elp one man
pose we help
Xt year, and
lp all. Tho
organization.
rrespondence
tered by the
at you cquld
» Association,
laries of
irym'n couid

sl«-nd $4,000 throughout the Province
way. We have also in view anoth
men, that is with reference

in any way whereby to get better help than in this
e= part of this work by which we ho

to 1ssuing bulletins all summer, once
tion to the best practices for the whole season.

every factory man or checse maker applying
each patron. We are willing to do that as

P luhrl}» dml‘y
& month, calling atten
The first of these will be supplied free to
for them in sufficient number to g

well as the correspondence. Our institution
at Guelph is seeking a chance of serving you in the most effective way. 1 think we can
make you recognize the value of our department there by service rendered.
can protect young men of our business against the 1
despise marual labor by educating them to une
work. I think it becomes our duty to do this and thus counteract this evil
and bring out all the intelligent and intellectual power of our
that, we will protect our industry, will make more I
men. I have nointed out the need of this k.nd of education, and tried to point out
the advantages which would accrue from it, and how it 18 easily attainable. Now,
if we get your co-operation, I think we will make this Convention and Association
tenfold more useful than it has been in the past ; so that instead of the statement
made yesterday being justifiable, that this Association has passed its day of wuseful

ness, we will recognize that it is only entering upon a new area of usefulness, and has
renewed its strength.,

) one to

NUW we
evil influence of the tendency to
lerstand and appreciate and enjoy their
tendency,
cheese makers. In doing
rofit and will make ourselves better

This was followed by the unanimous acoption of the

“That the scheme for the further education of dairymen as outlined by Prof. Robert-
son’s address be accepted as worthy of our endorsation, and that the directors of this
Association be instructed to take steps to secure the services of competent cheese instructors
and milk inspectors ; that we invite the co operation of the Dairy Department of the
Ontario Agricultural College, and recommend that patrons of each factory be urged to
contribute $10 each to the funds to be administered for the foregoing purpose.”

A resolution of similar import was unanimously adopted at the convention of the
Dairymen’s Association of Eastern Ontario, which assembled at Peterboro January
4th, 5th and 6th.

following resolution

CIROULAR TO CHEESE MAKERS,

In carrying these plans into operation the
p

following circular was addressed to the
representatives of each of the 770 cheese

factories in the province :

Guelph, 9th April, 1888,
Dear Sir.—The rapid and steady growth of the cheese making industry of Ontario
proclaims its adaptation to meet the needs and increase tho profits of the farmers of the
Province

The educational aids of the Dairymen’s Association in the past have
and valuable help to those engaged in the business
are our keen competitors, are now employing the services of skilled instructors, taken
from our own Province, to improve the quality of their products. It becomes our duty,
if we would maintain our reputation and foremost place in the English markets, to give
our cheese makers similar assistance,

In this brief circular it will not be expected that I should attempt to specify the
many substantial advantages that will accrue to the business, and conseque

ntly to every
atron of every factory by an organized system of instruction and inspection.

The best factories and their patrons may expect as much benefit as those
reputations.

As every pound of inferior cheese that finds its way to any consumer’s tab
onsumption and curtails demand, so its manufacture entails an injury on e
pf cheese. Our Provincial reputation modifies the
nd our reputation is established not at the
verage quality of all our exports.

given recognized
Dairymen in other countries, who

with inferior

le stops
very producer
relative price reccived for our cheese,
standard of our best factories, but by the
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Some
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For two years the mat
them Messrs Thomas Ballantye, M.P.P.,
shire, John Robertson, James Bissell, Lobert Oleland, «
Prain, B. Hopkins, Wm. Messer, and many others.
At the Annual Clonventions of the l)lurynn-n's Association, he
Listowel during January, 1888, 1 prvsvn(mlvn-rmin suggestions, poi
advantages, nature and further development and

educational system for the benefit of dairymen.
The following resolution will explain what has been done, and what is intended to be
Ao Listowel (onvention, d by J. B. Lane, Esq., gaconded by Wm.
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« Resolved, that the scheme for the further education of dairymen, and outlined in
Prof. Robertson’s address, be ach,u-d as worthy of ovrindorsation, and that the Directors
of this Association be instructed to take steps to secure the eervices of competent cheese
making instructors and milk inspectors ; also, Resolved, that we invite the co-operation of
the Dairy Departmen® of the Ontario Agricultural Qollege, and recommend that the
atrons of each factory be urged to contribute———10 2 fund to be administered for the

foregoing purpn«-." -Carried unanimously.

A similar resolution was mloptvd unanimous
At a subsequent meeting of the Directors of the Association for W estern Ontario,

it was decided that every factory making less than fifty tons of cheese per annum should
be asked to contribute $5.00 each, and all larger factories at the rate of ten cents (10 cents)

per ton of cheese.
Any factory not contributing will not be e
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Notes on the preparation and care of milk for cheese factories will
to any factory filling out the accompanying application.
James W. ROBERTSON,
Superintendent of Dairying
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the work indicated by the designation of their office
The inupwtorn and instructors in eastern (
Directors of the Dairymen’s Association for

Occasionally as time could be spared f; uties, visits were made to a num
ber of factories in company with the Inspectors to examine into the efficiency and efficacy
of their work., For the sake of conveying needed instruction in the makine of cheese
from so-called gasey milk, I wrote a brief secount of visit to one of Jxr leading
factories in western Ontario in company with the four gentlemen just referred to.

The first milk waggon arrive! soon after 6 a. m Jar first task was to test the
qlmlity of the milk delivered. Out of 71 1ot » found only one of rat*er doubtful quulity -
}.r.-\iuu.-«ly the milk of the same patrons had bec. examined and about one-half of th(:
lots were held to be wanting in fat. Thanks to the benefi ial influence and work of d \iry
inspectors, there is a general improvement in the juality and condition of the milk sup
,.]ml to cheese factories. After the milk was ali weighed, attention was turned to that
in the vats, waich meanwhile had been heated to 86 = Fahr. By reason of the cold cf
the previous night, it was found to be in a condition too sweet for the
of rennet ; one vat was heeted to 90 © . the other to 86 °, and left to m iture for from
one and & half to three hours. The degree of ripeness, or maturity of milk, can best be
ascertained by its odor. If a-large dipperful be lifted from the vat end poured back into
the bulk of the milk from the height of a foot or two, ths odor given off by that method
of disturbance, can eusily be discerned Gasey curds aud porous « eese frwlm-ntly
results from the setting of immature milk. There is much advantage in properly ripen-
ing the milk, before the addition of rennet. Warmth and frequent stirring, or any suit-
able method of aeration are the means best suited to bring ahout the lwlll,rv(l' state.
The use of sour whey is objectionable since it frequently introduces some sort of bad
flavor. In the cold weather of fall, a quantity of old milk, kept in a pure a mosphere
and not at all thickened will serve the purpose ; while during the sammer mouths, heat-
ing in & vat and airing by stirring will suffice. Cheese makers have not paid enough
attention to that matter. In point of the time required, ¢ 18 better to wait for an hour
or two on the ripening of the milk than twice as long at a latter stage on the
the curd. But to come back to my narrative. Coloring for each vat at the
oz. per 1,000 lbs, of milk was first dilute~ ina pailful of water and then thoron
with the milk. Rennet extract at the rate

‘ ; : .
were placed under my direction,

ntario repor‘ed o.ly to the President and
astern Ontarin

om « h' r

imm diate addition

ripening of
rate of 1}

ghly mixed
3 of fecur ounces per 1,000 lbs. of milk was
used in & similar way. There has been a good deal of timidity on the part of cheese-

makers in the matter of using rennet. In hot weather and with tainted mirtk, or milk
from which gasey curds are likely to coms, a very liberal use of rennet leaves less risk of
inferior quality. Tainted milk is always difficult of coagulation : and chee 89 MA(
milk in which all the caseine has not been thickened will quickly go off flavor
coagulation will cause the retention of more moisture in the card. -
such mecng will favor the mellowing of the curd and prevent the t
pin-holey,” condition. “7ith milk sufficiently ripened, as
rennet should be used to effect coagulation firm enough ¢
at a temperature of 86°, With tainted or * gasey " milk thirty minutes ig a
better limit. A larger yield and superior quality will he obtained by all wing the curd
to become quite firm before commencing to cut it. For cuttinz, the horiz mtal knife
hould be used first and lengthwise. The perpendicular knife may then be
and afterwards lengthwise. With knives of ordinary fine
uttings are sufficient. In the case of a quick running cur.
irying of the curd, while the heating proceeds. The use ol
he curd in & state less likely to cause it to run into lumps during 'he heating. The
utting was carried on continuously until ¢ mpleted, and the stir .ng Lesan immediately
hereafter. The hands were used for two rounds to free the cued from the sides and

ttom of the vats. Then, to save the bazk, a common hay rake with its haundle cut off
hort was used tv continue the stirring ; when handled with care. the curd can be kept
p motion and free from atting by the use of the rake, with less damage and waste than
j using the hand. Af er ten minutes of steady slow stirring, steam was turned on ;

le from

Firm
Moisture retained bv
endency to a * cr)rk};,
already recommended, enough
or cutting in at least forty minutes

used Crosswise

gauge between the blades, three
|

y four cuttings will promote the
the horiz mtal knife first, leaves.
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the stirring was continued for fiftven minutes after the limit of heating (98 ) was

About this time an 0 lor threatening & “gasey” cnrd was detected from one
The milk had been set rather un
the temperature

ceached.

of the vats. | will describe the treatment of it only.
ripe, and a consequent delay of two hours or more Was the punalty :
was kept at 98 ©  and rather more than half of the whey was removed. The hot iron
test was applied to the curd at intervals. As soon as fine hairs over one-eighth of an
inch long were discerned, the temperature was increased two degrees and the rest of the

the curd was then dippetl into a sink with racks and strainer cloth. It
g or bruising of the curd

whey drawn oft ;

was stirred by hand antil fairly free from whey. Rough stirrin
Even in cases where the curd is unusually soft it had better be
s on the sink than by violent stirring or rubbing
r them so dry before the

was not indulged in.
turned by gentle rolling of the piece
When curds are inclined to be “gasey,” it is not desirable to sti
matting and packing as in other cases. The moisture favors the development of acid in
the generation of gas, and any excess of it can easily be got rid of after the
ation. The curd was then covered with
, enough to handle with

opposition to
acid has mastered the cause of the gas form
cloths and left at rest to mat into one Mass. When it was firn
les, it was turned. The turnings were repeated every ten
1 piled higher,

out separating again into parti
or twenty minutes, and every time the whole mass was p:\.ckml closer an
antil the layers were five or six deep. ['here was no convenience attached to the sink
for heating the cur«
body. To prevent further cooling and to correct the other fault, & few pailfuls of water
heted to 125 °, was pv)umtl over the covering cloths and allowed to pﬂrmlatu through
them on to the curd. In every case where the curd becomes gassey it should be kept
warm (above 94 © ) and moist. The use of hot water, puurml or snrinkled on it, will be
94 © favors the development of vecid much more than
aking these two are antagonistic. A temperature
than souring, and 80 hinders the ¢ coming

1. Its surface began to cool and present & rather corky and springy

baneficial. A tamperature above

the generation of gas, and in cheese-m
below 90 © favors the generation of gas, more
on” of acid. With two and & half hours of such treatment after the dipping of the

curd was found to be mellow, ripe, or sour enough for cutting. That condition is judged
(1) by the velvety, slippy feeling of the curd; (2) by the change of the flakey textud
into a stringy and fibrous one; (3) by an odor like that of freshly churned butter from
slightly loppered cream ; (4) by the liberation of the butter fat when a handful is tightly
squeezed. After the use of the curd cutter or grinder, hand stirring to cool below 90°
the curd will prepare it for the addition of salt. In the case of a very b
« gasey " curd it is beneficial to cut or grind it within an hour after dipping. It should
then be aerated by gtirring for five or ten minutes. Hot water may be applied freely,

d to 98 © or 100 ©, It may then be allowed to mat again, and its manage

warming the cur
ment and treatment be procomletl with as in other cases. Salt was added at the rate o
21 1b. of Oanadian salt per 1,000 Ib. of milk. When the curd is sloppy or wet, rather

more salt should be used to make up for the waste that goes off with the whey. The
curd was put to press within fifteen minutes after the salt was stirred in. A delay &
that stage often injures the flavor and prevents the secaring of a uniformly solid body
Too much care cannot be exercised in the matter of finishing the cheese with & symmetr:
cal appearance. Edges or shoulders from careless pressing, bandaging or turning ame i
discredit to any maker’s workmanship. The press cloths should be left on the ends of the
cheese until within two or three days of the boxing. On the morning of our visit chees
were being shipped, and right tastefully and neatly were the boxes gotten up. It shoull
be always so at all factories.

The full reports of the work of these inspectors have not ye
will he found in the report of the annual convention of the assoc
at London, Jan'y 16th, 17th and 18th, 1889. They paid 438 visits to 152 factories.

The Ontario Creame*y Association also appointed two butter-making instructors
aid in the improvement of creamery butter. Our late but
ery, Mr. John McHardy did the work in western Ontario in & most satis
a8 did also Mr. M. Sprague in eastern Ontario. Their report will be found in the rep
of the convention which meets at Picton, 10th and 11th of Jan'y, 1889.
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The work outlined under this head,
much time and involved some trave
to the most important of all our ag

Ontario, fully justified the use

with its associated duties, necessarily occupied
lling and printing expenses; but the services rendered

_agricultural interests, the cheese and butter industry of
of both time and money.

V.—PUBLIO MEETINGS.
Besides the meetings of the e

xecutive committees of the
attended on behalf of the dairy depa

Dairy Associations, I
rtment of the

college, their three annual conventions,
other public meetings held for the dis-

[ also addressed 41 Farmer's [nstitutes and 21
cussion of subjacts relating to dairy huwhzuviry.

VI.—COLLEGE LECTURES.

A short course of lectures, mainly rel
of the first anl second years during the fa
instructions during the spring term in the manufacture of dairy products.
conception has prevailed in some quarters that the ,
service only in the manipulation of milk, Dairy husbandry begins at the soil and seoks
through the economical growth of plants adapted to the feeding of cattle, to increase
the available food supply per acre of the whole country. The full‘)wing is a specimen of

the outline of one lecture, a copy of which is put in ths hands of each student before tha
explanatory lecture is commenced.

ating to dairy cattle, was given to the students
Il term. More and needed time is thus lef: for

Au erryieous
dairy department comes into

VIL—-BULLETINS.

Since my last report the following Bulletins have bes

of Milk for Cheess-making, over 40,00) copies have bee
from dairymen.

All the bulletins were distribute
chease factories and creameries.

n issued :  OF the one on Care

0 sent out in response to requests
1 as far as possible to the patrons of

Tar ErABorATION oF MILK.

1. Milk is secweted by and in two longitudinal g

2. These two are separated by a fibrous partition
tissue under the skin.

support in position.

3. The udder is spoken of as having four quarters,
although the division batween the two quarters on each si

4. The gland stripped of its covering, is a reddish-grey substance. In dry cows the
deposit of fat in the connective tissue give it a yellowish appearance.

5. The internal canal of the teat opens into a milk cistern.

6. The total quantity of milk held in the four cisterns
teats will seldom exceed one quart.

7. Numerous ducts rise from these and branch into all parts of the udder.

8. The ducts and their branches become smaller as they spread, until each ons ends
in a vesicle, or ““ ultimate follicle,” about 1-30 of an inch in diameter.

9. Into these cavities, the serum of the milk—its water, casein
elc.,—seems to pass from the arterial blood through capillary tissue.

lands, commonly called the udder.
» which is attached to connective
That tissue also spreads through the udd or, apparently for its

That is popularly correct,
le is not definite or distinct.

or reservoirs at th top of the

e, sugar, albumen,




100

10. A change in the cell albumen of the blood is believed to take place during that

transition.
11. The inside of each vesicle is st
fat is producea suppm«wﬂy by budding.
12. There are ordinarily about 1,

udded with innumerable cells. Through these the

000,000,000 of these globules in & cubic inch of

milk.
13. They have no organic pellicles or go-called skins.
14. The activity of secretion depends largely upon the

15. ‘The production of fat «la-pvn‘ln mainly upon the tempe

1 feed rich in pl'nh‘in.
nce uf her nervous 8YS

vigor of the blond circulation,

rament of the cow, gentle

handling, anc
pon the cell

16. Violent disturl
1 capillary a« tivity in most cases.

ins and nerves together pervade the
ferred to in No 7, are formed by

tem has a disastrous effect u

whole of the udder structure.
branching or

action an
17. Arteries, ve
18. New ducts, such as those re
sprouting out from others
19. Rubbing of the udder, rapid an
development until the sixth year.
920, A pressure of fat in the conne
hinders the secretion of milk.

1 clean milking will promote Jheir geowth and

otive tissue on the gland

Suport HINTS ON (CHEESE-MAKING.

f this paper to discuss the science
es the best practice for Oanac
their advice is none the

It is not the purpose O
state in & series of gimple sentenc
of them to the old hand seem superfluous,

number of factories.
1. Use every endeavour to educate your patrons how to pruduc

quality, with the most profit.
9. Give each one & copy of “Points for the atte
3 (arefully inspect the milk cans, osp«ciully the seams inside
week ; any offensive matter appearing yellow when wet with milk is mos
the flavour and keeping qualities of the cheese.

4. Insist on & careful straining immediately after milking.

5 Send a circular or note to every patron two or three times &y

the airing of all milk.
6. Visit prmnptl_v the farm, pasture,
milk comes tainted afte

tter thav has escaped atte

stable, milking-yar«
of every patron whose r he has been notifi¢
some uppnm-ntly trivial ma ntion will generally
cause.

7. Where whey is r
as received, and not to feed the whey near
where milk is kept.

8. Examine carefully the inside
into the milk conductor; and just after using look into th
any traces of the yellow matter referred to in No. 3.

9. Do that every day.

10. Entertain a ‘‘creepy
thermometer which feels greasy,
corners.

11. Lift the pans 0
water-pans once & fortnight.

12. 84°© or 86° Fahr. are satisfactory getting temperatures
good condition.

13. Over-ripe or acidy mil
according to the degree of its ripeness. See also 26.
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14, During October and November
ripened by the addition of old milk key
heat to the whole volume of milk some hours previous to putting in the rennet.

15. In the use of colouring, the annatto extract should be diluted to the extent of
one gallon of water to every vatful of milk, and then thnrnu'_ghl_y stirred in

16. Pure rennet extract of powder of known strength is indispensable,

17. The quantity used should be regulated according to the condition of the milk

18. The first discernible action of rennet is to coagulate the milk into curd

19. To perfectly coagulate the milk from fresh calved COWS, more
than later in their milking season
20

the milk, before setting, should be

sullivin'ntly
)t in & pure atmosphere, o by the application of

rennet 1s required
The more rennet there is used,

the more moisture wili there |
cheese under similar conditions of m vk

ing

e retained in the

21. The more moisture there is retained in the cheese the
under w|rm| conditions of temperature
22, "‘l'lW'lllwlx«‘llllllgt)l"v'vt',‘l

in from fifteen to lhnl) minutes at a temperature of 86 ©
23. For summer and fall cheese forty-five
process, with milk in good

more quickly will it cure
and 1Ul||u~|rh<'l"‘

s much rennet should be

used as will thicken for cutting

minutes should be allowed for the same
condition,

24 r’lr second evident action ol rennet 18 to effect n wv'»urutmn of Hlui\lll!"‘ I.y a
contraction of the curd particles

25, The raising of the te mperature up to 98 ©
conditions, and thus promotes the rennet a

26, When milk is over ripe or
should be used to effect a

Fahr. provides increasingly favorable
tion

Y l‘l_V‘ “ ]rl‘ll]ml"iun vl4-|_\' 1NCrease(
suflicient separation of the
“cooking,”) before the presence of lactic acid
discernible by the hot iron test See

27. Observation of

1 quantity of rennet
moisture from the curd (often termed

18 per v'[»!liri.' to the taste or \l“r”' or is
also 13

the foregoing would remedy
wvoid the danger of *“leakers.”

many so-cclled mushy curds, and

Rennet should be diluted to the
vat before being added to the milk.

29, It should be thumrn'_:hl_\' mixed by
be very imperfect.

volume of at least one gallon of liquid for every

vigorous stirring, ,\'wrwim»un,.;:ulutmn will

30. The results of late investigations recommend

an uilowing of the curd to become
fairly firm before commencing to cut, ex: ept in the

case of a -lllil'k curd,
J1. More moisture is retained in the cheese, and a better yield is thus obtained. See
161\1) ..)l

32. The horizontal knife should be used first,

lengthwise, and then followed by the
perpendicular knife, crosswise, after the wh

'y has separated to half cover the curd,

33. The mesh of the knives should be so close that three cuttiugs would suffice,

except in the case of a quick curd, which should be cut unusually fine,
34. The knives should be

moved fast enough to prevent muc
curd by pushing.

h disturbance of the

35, Gentle and slow stirring should |

36. The hand should be used
that may have adhered.

37. The application of heat should be delayed for fiftee
commenced,

38. The heat should be applied through the
ing of the curd.

)egin immediately after the cutting is completed.

to free the sides and bottom of the pan from any curd

n minutes after stirring is

aedium of warm water to avoid scorch
39. The temperature should be gradnally raised to 98° F

than one degree every four or five minutes
0. In the case of a quick curd, Nos, 37

ahr. at a rate not faster

and 39 may be disregarded.
41. Stirring should be continued till the curd is prope

42, When the hot iron test shows fine
should be removed,

43. If acid be discernible by the hot iron

(10 A.c))

rly “ firmed ” or * dried.”

hairs, from } to } of an inch long, the whey

test before the curd is so properly
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72. All chees
shape and body.
':.'i. The pr:vss
the time for shipi
74. No chees
edges well made,
756. The cur
cleaned after eacl
76. The curi

ondition, and col

« firmed,” the whey gshould be immediately removed and the stirring continued till that

firm condition i8 brought about.
44. In both cases the dry curc

iry or firm enough,

1 should be kept at a temperature above 92° Fahr.

45, After the curd 8 ¢ but not before, it may be allowed to mat
into one MAss.
16. It should be

or five deep
47. Whey should never be allowed t« s on the curd at this stage
as to when ready for cutting and salting, are best

The usual order of reliability for that purpose 18

frwlm-nl\y turned and pavkvd close, till the layers of curd are four

) gather in small pool
48. The conditions of the curd,
y the use of the senses.

aste and appearance.
of change has
le butter from sour cream ;
the flaky or leafy

:l?«‘t'l!‘\ll\wl{ }
i, ‘\ “‘Illl!v[

by touch, smell, t
49. The ‘ll“]u'r degree
gmells like new-mac

taken place when the curd feels mellow,

tastes aromatic rather
into the stringy and

78. From 65
mer and fall chees

;nln\ greasy ,
79. The chee:

velvety
and shows a texture passing from

old

than sour ;
fibrous
50. When the curd is gasey or very |
yw the cutting and salting.

Joist or soft 1t ghould
before the addition of salt.

allowed to go further

yorous, souring ghould be

S0, \\'ln-“ }”.
grease on ”“. rilltl
81. Just befq

Y}u grease i.\ \“]”

before 1t 18 ul'l‘vsl"(‘ |
51. 1f the curd be too n be cut or gl'u\llh‘ at a rather earlier

{-stirred some time
stirring before being

and hang

stage,
52. In both of those cases it should also be well aired by
salted. . 82. Mark the
53. Itis ;;n-nvrully benefigial to stir the curd for five or ten minutes after cutting or tha box,
83. Let there

Q4 m
. The edge
close,
85. The band
tional strength to
86. Insist on
take cheese to the
87 3
87. See that
88. Finish al

89, l\’('(’p eve

W estern Ontario Dairy

1886), for the
making purposes than

grin«hn«_{ before the salt 18 upphml.
tter for cheese

54. The results of the tests made
te that Oanadian salt is be

last season (

men’s Association, indica

English salt.
55, One pnnnd and three-quurters of pure salt per

o).
April and early May cheese.
o and three-quarters pnumln

on fairly dried curds.
or where the ¢

1,000 poumls of milk is a maxi

mum qux\nli(y for /
of salt per 1,000 pounds

56. From two pnun(l:«\ to tw
of milk is the range for summer use
57. Where extra rennet has been used,

of salt should be uppliwl.

urd is sloppy, & corresponding

1 cheese, and thus retard the

increase

58. One important action of salt is to dry the curd anc % =

curing. 90. Keep a o

59. The curd ghould be hooped and pressure upplit-d within twenty to forty-five 01. Occasiona
i foregoing recomme

minutes after the salt is gtirred in.
60. The desirable rosy flavor is
61. Pressure in the hoops ghould be continuous, ab

lost by delay at this stage.
first light and gradually increas

gs rings used.

r when turning the cheese That the influ

confined to the ir
undertaken during
it was expected th
ut little steady li
best for preserving
pand which have be
oor of some other
~ On August i
vith salt of as max
On August 13
On August 1!
iree-quarters of a
On August 26
ras applied in the
From four to
X occasions.

ing.
¢ 62. The followers ghould be loose-fitting, and canvas pre
63. Particular care should be taken to use only pure wate
for bandaging, before the ends are fully closed.
roolate into the body

64. (ireasy water is sure to pe of the cheese and leave nasty

flavors.
65. The curd-cutter or grinder must be thoroughly cleaned every day; wretchedly
bad flavors are !'rmluuntly sown in cheese from neglect of this.

66. Curd sinks ghould be furnished with racks having slats bevelled to an edge fron
both sides.

67. The ra
turned out for airing ove
68. A sink cloth the
69. Occasional goaking ove
70. The curd whisk has be¢
is more easily kept clean.
71. The hoops and pre

ubbed on both sides twice

rubbing on both sides every day, and should o

ks need thorough sc
r night.

at ghows clogging by ye
r night in a stror
y»n a fruitful scatterer

burned at once.

llow matter gshould be
yeneficial.

hg sal-soda golution is 1
of bad flavors, & hair brust

gs tables require to be rinsed with hot water every day,

and scr a week.
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72. All cheese should be turned in the hoops in the morning to give finish to the
shape and body.

73. The press cloths should be left
the time for shipment.

74. No cheese should be taken to
edges well made,

on for a fortnight, or till within a few days of

the curing-room till the shape is true and the
76. The curing-room floor

should be frequently swept, the
cleaned after each shipment, anc

1 the air kc-p’, pure
76. The curing is effected by fermentation,
ondition, and cold under 60

shelves thoroughly
by suitable ventilation.

while heut up to 7
an unfavorable cond
A temperature of from 70° to 75

¥ makes a favorable
ition tor its n}u'lﬂn!lun

Fahr. should be maintained for curing spring

From 65° to 70° Fahr
nel llll[ f.‘l” l'llt‘(‘h"
79.

18 the best range of temperature for the curing of sum

The cheese should be t irned on the shelves once a day till at least three weeks
old '
80. When press cloths are stripped off, use warm (but not hot ), pure, sweet flavored
grease on the rinds.

81. Just before boxing summer cheese
the grease is stilll soft

8O

grease them, and apply scale-boards while

Mark the weight of each cheese In neat figures on

the hollow of the side of
tha box.

83. Let there be two scaleboards on e
84 ’l"ll‘(‘(l;\'"

close.

ach end of the cheese in the box.

of the box should be level with the cheese, and the cover should fit

85. The band of the box cover should be at least 1
tional strength to the package.

86. Insist on the teamsters using
take cheese to the railway station,

87. See that the flues of the steam boiler are cle
Finish all oy every day's work each day,
89. Keep everything in and about the
90.

of an inch thick to give addi

only clean wagon or sleigh boxes in which to
aned out every week.
wm the

88, very best way you can.

factory scrupulnusly clean,

Keep a correct and detailed record of every
1. Occasionally compare the

foregoing recommendations,

day’s make,
working of your factory in all its details with the

Tests oF SALT 1IN Burrer MAKING,

That the influence of salt on the quality of the butter to which it
confined to the imparting of a salt flavor, has long bee
undertaken during the season of 1886, at the
it was expected that conclusions useful for the guidance of butter-makers could be lrawn ;
ut little steady light is thrown by them on the disputed point as to which salt is the
best for preserving butter, Many defects in quality, recognized after the lapse of time
pnd which have been attributed to the use of unsuitable salt, will have to be laid at the
oor of some other condition or cause,

On August 12 several lots of butter were weighed from
vith salt of as many different brands, at the rate

On August 13 the same was done with the butter from another churning,

On August 15 and 21 two tesis were prepared for, in a like manner, with the use of
iree-quarters of an ounce per pound of butter,

On August 26 and September 3 a
jas applied in the same way.

From four to six lots of butter were weig'ed from the
ix occasions.

is added is not
n admitted. A few tests were
Agricultural College Creamery, from which

one churning and salted
of one ounce per pound of butter.

rate of half an ounce of salt per pound of butter

same churn, on each of these
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re the temperature \
will

| keptin & cellar whe
Fahr., to try its keeping qualities
Kidd’'s, Rice's and Roger's ; the

14

The butter was pa ked in tin-line d tubs an
to fluctuate from 40 © to HD
kes of salt used were Coleman’s,
Ashton’s and Higgins

was purposly made
The Canadian ma

Toronto 1n March

English makes used were
.\\mh'm!iuh h"l«l n

At the conve ntion of the Ontario Creameries

1887, F. W. Fearman, Esq., Hamilton; James Park, Esq., Toronto, and Thomas John [he

stone, Esq., Toronto, were (\]u}mimul a Committee of Examination. The judging was *;“
known to the judges by that

deferred till 22nd and 98th March The different lots were
the tubs as to the kind or quantity of salt

numbers only. there being no indication on

used I'he object of the judging Was, to arrange 1in the order of their menrt the different the ¢

tubs in ea h lot from the one churning )
There was the widest difterence Ol ¢ pinion in some Cases ymong the ju lges as to U been
relative merits of the different tubs 1n the same lot Some butter salted with every g
of the different brands of salt W s awarded by merit the first place 1n 1t least one oI Ui i m‘l
Omparisol No one kind she wed such superiority over the othe rs, on the aver the ¥

merit of the Canadian sa

OWS

geveral (
teats. as to deserve special mention. The averagt
loss of weight by the add

f the
the English, but the

shtly higher
.\]UI wWOrs

age
WAS slig nan that ol
htly in favor of the English arti le

butter from using different quantities
the end of s1x uml\\\\\ the butt
ounce to the pour

tion of sait ing was siig )
In a coOmparison us to the ‘111|‘HYL| ; of the
overal lots from ON¢ churning a

aalted three-quarters of an ounce to the }»w“.h" was }wl:u-ll first ;
ocond ; one-half ounce 10 the pound third; oneand a quarter ounces
to the 11«umxl last and very inierior

of dissolving and where

ol 'y(!'l\ can

t

one
acces

the same salt 1n
to the poun | fc
OWSs
the butter had been
ed it to go «

one-quarter of an ounce

[n cases where the
1t the addition of fresh brine,

salt was slow
the resultant 1..r\.~11\ i lay

with
n[hrr

flavor
Contact between the salt }'A»’ v and the wood of the t
flavor to the top ¢ f the butter

[ would recomimne nd

1b covers seem to convey au

grouj
\io |\I

impart a woodyV
the y

le uniform sized grains, which ds

. The use of pure, clean salt of as nearly as possib
olve readily and complets ly before the butter 18 worked the second time test
11. The use of a }'\rrhm« nt or parafine pap r covering on the top of the salt-plaste )
b found
of the tubs to replace the moisture remove
hours

11, Attention to the frequent brining
by ev n‘u-linllulL

in keeping the temperature of the store-room steady.

I

v, Lare
to be
tation

lairy:

(CArg OF MILK FOR CnEEsE-MAKING,

is essential to suc essh -
ree |

mells

continuous progress
is like that of bicycle riding, the my

Thus, in order to maintain our repu
| quantity of our dan

[n dairy matters, a8 in most other affairs,
Th llhuluwphy of successful dairying
going on will r||1i<'l<\)‘ go off.
we must improve and increase the quality and

and per acre

rom ¢
ould
18 }m

}\r‘d\'ll\'l'.
* who does not keep
tion as dairymen,

»d in this Bulletin, while
nevertheless one of vt

prmlnl-w per cow

'”lv one u.\‘}wt‘( of nl:\iry pr:u'nw-
than others that
o to do with the manufac

that will be present

might be treated, 18
ture of cheese, viz., the p

Fas iu

interesting
persons who hav
of milk for cheese making purposes.
Jefore the dairyman undertakes to prepare milk
make careful prov igsion for his cows that they may have
milk. While the products of milk may be easily p
to reorganise goo« k out of that which s inferior in the first place. Heng
y every dairyman th ycessity for keeping only healthy oo
nty of nutritious and The quality of the fs 3

haps less
llnpnr!:\nu' to the
pnrminn and care

for a cheese f:u'tnry, he shod
a chance to yield good, wholeso
reserved from spomly decay, I

tend
ill he
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je importance and ne

ilnpnsn‘i\ le
1 wholesome feed.

I urge upor
They should receive ple

show itself in

clusion that unless
satisfactory keepin

(Cows should |

2 great many farn
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pw'(]\' decay, !

irst place. Hens

only healthy oo

juality of the f

will show itself in the milk and cheese
clusion that unless we have wel-fed cows
satisfactory keeping quality

General experience certainly points to the con

we cannot have milk of either fine flavor or

(Cows should have access to pure water only, and th AT
p great many farmers careless as to the
[hey seem to imagine that if the cow

way affected thereby

ibundance Wi have r,””ml
water which their cows drink
3 drink "‘,\!""‘-'“im'l the milk will not be in any
[ have even known farmers t ) argue that cows like to drink stuff
nor good for them So do some other ar imals; but the animal is not
always the best judge. The superior intelligence of

quality of the

that 18 not fit

of the dgiryman

of the '
[ have examined milk under the microscoy

been taken into the system of the cow

always indicated by
the »Pcnlll) care he gives to the \m...m,'ilr*_' COWS

vnd fulxlw‘ e

['HHH“}I the wa

microbes that had
ch they drank It is

yossible V-lew#l‘u) those microbes in the cheese-making 1t 1t has not been

process
found }nr\\lir}t‘ to impart to su h milk the fine f

avor which it would h DO | had
the water been pure }.;}, oul long a

Cheese made from such milk will not if the
ows had drank only pure water [t is not possible to make cheese of f ne quality unless
the milk used is clean, pure and wholesome

Another requirement is that cows should have acces all the
s often as they like to take it. It is often said that if cows he
salt as they like they will take too much, and

access to salt for some weeks, or

alt 'hr_\ care to lic k,
allowed to take as much
thv‘vv~|r_\' harm themselves When denied
even days, they will take too much when a chance is got.
We made a simple oxperiment in 1886 to define the effect of salt on milk. Eleven
ows were divided into four groups, so arranged that the cows o

f two groups had no access
to salt, while those of the other groups hac access to all l]u‘_\' liked to take., Within two

days the cows of the former groups had fallen off in milk yield 17} per cent.; while the
others, on the same feed, on the same pasture, and under the same conditions and care,
had not fallen off appreciably. After twelve days, a change of the
group on and three groups off salt rations, when an almost
yield of the three groups not having salt was reduced on the ave rage 141 per cent.; while
the yield of the one group with access to salt every day had not been lessened during the
test. Each cow of the latter group consumed a quarter of a pound of salt per day

The effect upon the quality of the milk for cheese making v [t was
found that the milk from the cows that had no access to salt turned sour in twenty-four
hours less time than the milk from cows on the same feed that had daily access to it |
have frequently had occasion to attribute the taint in milk to the fact
been fed to the cows.

groups was made, one
similar result followed I'he

as also shown.

that no salt had

['he salting of cows as often as once a wek is not sufficient. In Ontario we are said
to be the most church-going and religious people on this continent. That is our repu
tation. But one practice performed with religious regularity, is all too prevalent. Many

lairymen salt their cows only on Sunday afternoons, That practice is no better for the
ow than for the man

Another essential condition for the production of good milk is that the cows be kept
ree from all foul odors.

mells that cows possess.

Many farmers do not understand the delicate sensibility to
Several years ago a case came under my notice where the milk
rom & patron owning some twenty-five cows was rejected at the cheese factory. He
ould not locate nor explain the cause of the trouble. I visited his farm, travelled over
is pasture and found in the woods the unburied carcass of a horse which had been hauled
iere the previous spring. The cows often pastured in the field near by and their milk
as positively offensive both to the smell and taste.

The carcass was buried at once and
o further trouble was experienced with the milk.

[t is still desirable to emphasize and
apress a knowledge of the need for having all milking animals kept under such conditions
f location that the air is practically pure, or free from all contaminating taints.

Foul smells in the stables result sometimes from the generouity of the man who
tends to the feeding. He will feed so often and so much that ¢ very one of the cows
ill have indigestion, with all its accompanying disagreeable odors.

If the cow is abused in any way she inflicts upon her owner the only retaliation she
n. She reminds him of his duty to be kind and good to her, by withholding the milk
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Everyone has ol
water from the
colder the pitche
same way the cc
greater is the c«
from that cause.

When the w
the can right at
ities there by 1m]

For cheese-making purtivulurly, the flavor and quality of the milk
depend largely upon the disposition of the man who manages the cows.

Trouble 18 frequently had with inferior milk because the cows have
He is more expensive to keep on & dairy farm than a first-class

which he requires.
been «‘hm«-d home

by * that useless dog.”
cow. Shoot hm this week !

Milk should not be used for cheese-ma
calt’s birth. It should be prnh-v(ml against all cont
be adjacent to the place of milking, or which may come through the air. Taint may also
be imparted from the vessels used by the milkers, but oftener from their hands. When
in Denmark, two years ago, I took some pains O study the methods of an excellent
garmer who keeps no legs than 2560 cows 1n one stable. One of the regulations of the
stable was that every milker should wash his or her hands after milking two cOWS. ['he
and the butter from that herd brought at least ten or twelve shillings
srice of ordinary first class Danish butter. The owner attributed
observation of that one }lrll"(l"“
as they ;;t'ln'ruH'\‘ are since the
A A deal of trouble

the date of the

king within four days from
1 odors that may

amination from fou

I have hear
to send to the
night ; but I ne
of 1t
‘ I confidentl
farmers and thei
milk inspectors i
the way of taki
factories.

A copy of f
that matter is at
Assoclations, ang

At the risk
written, the gist

' 1. Milk fro:
after calving.
Any har:
quality of her yi

3. Cows sh
much pure water

{. A supply
A 5. Cows sho
ings from horse
offensive taint.

6. All milk
scalded with boil
7. Cows sh
washed or well b
_ 8. Milking |
is pure and free
stable or yard in
should hogs be k
9. Tin pails
10. All mill
purpose a detach
' l.l‘ In prep
straining be thor
ficial for the mor
weather is cool tl
12. In warm
13. Milk ke
condition than if
14, When b
f the morning w
he stand.
15. While tl
ut when colder |

rule was invariable,
per cwt. more than the §
of his success to the
Having the drawn milk, and the pails being clean
2 look after them—the milk should be thoroughly strained.
use of strainer pails, simply because there is often an acc
1@ eyes of the washer. Ohildren have been known t

get dangerous attacks of illness from contact with that kind of stuff. The germs it con
tains can be killed by lactic acid, but prv\'«mi«-n is belter than cure.
The milk should be strained immediately after milking. Some foulness may have
gallen into it and the sooner it ;s removed the less likelihood is there of its being mads
soluble in the milk.
After the straining is attended to, the milk should be aérated.

.n and left there just as the cows have given it. That neglect implies
are very injurious to its quality for cheese-making. (1) The peculiar
odor which the cow imparts to the milk will be left in it until it becomes fixed in the
flavor. (2) The germs of fermentation that come in the milk and from the air have the
best conditions for growth and action when the milk is left undisturbed. (3) Then the

milk will become almost unfit for thorough coagulation by rennet. Hence it is needful and
1k for three reasons :
, it over an exposed surface

pping, or by trickling
bjectionable volatile element

A large measure
women folk

has arisen from the umulation of
impurity liable to be hidden from tl

Too often it is poured

into one large c:
three things that

advantageous to aerate mil
1. By either pouring, gtirring or di
of tin we try by evaporation to eliminate from the milk any 0

that may be in 1it.

9. Tt has already been state
these we call vibriones. A strange
active only in the absence of free oxygen.
ed, and that furnishes the
by these microbes. After they get started the
in the presence of oxygen. It is impf)ssi\v\o- to coagulate suc
quality of keeping cheese. Coagulation by rennet can never be
has been thoroughly aiérated immediately after it is taken from the cow.
ation will increase the average number of pounds of milk re quared for a pound of cheest
vigor to the germs of fermentation that bring about &
lucing the acid. So much is this so that it hs
ly first-class cheese from milk that has not heer
the operation of making is con

»d that milk contains germs of fermentation. Some of
pw-uliurity about these vibriones is that they become

When warm milk is left undisturbed carbonic
best condition for the commencement of action
y can keep up their dw‘mnpnsing work evey
h milk so as to yield a fine
perfect unless the milk
Neglect of wr

gas 18 generab

3. The airing seems to give
acid condition of the milk without proc
been found impr;wtiva\.lv to make strict
acrated, or from milk that has not sufficient age before

mo-m'wl.

The subsequent ¢
certain kind of germ of fe
splits one molecule of sugar

ooling of milk retards the process by which it is turned sour. A
rmentation exists in milk, which in the act of multiplying itel

of milk into four molecules of lactic acid. Thus by deldyiy

that operation the milk is kept sweet longer. The cooling of the milk should never p¥
cede the aération ; it should always follow it. A temperature of from 65° to 70° Fuke

will be found cold enough for the keeping of milk over night.

Moreover the milk requires special protection against any foulness in the s
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Everyone has observed that if a pitcher of

cold water stand in a warm room, drops of
water from the air will immediately begin

‘ to condense upon the outside surface. The
colder the pitcher and the warmer the air, the greater will be the condensation. In the

same way the colder the milk becomes as compared with the temperature of the air the
greater is the condensation from the air on its surface. The cream is very often foul
from that cause. i

When the whey from the factory is drawn to the
the can right at the milk stand Having done that,
ities thereby umparted to the milk, impurities that are o rtain to get into the cheese

[ have heard of ladies who were so nice in the handling of milk that they objected
to send to the factory “ the nasty yellow scum ” which rises after the milk stands over

night ; but I never knew a cheese-maker in Ontario to complain of receiving an excess
of it

farm, a common practice is to empty
the owner little thinks of the impur

| confidently trust that the good sense
farmers and their wives as a class will uphold
milk inspectors in trying to stamp out the pr
the way of taking off cream or keeping
factories.

and sturdy hone sty so characteristic of the
and aid the efforts of the cheese-makers and
actice that has been creeping in of late, in
back strippings from the milk supplied to
A copy of the Act passed at the last session of the Ontario Legislature, relating to
that matter is attached to this Bulletin. The Bill was recommended by the Dairymen's
Associations, and was passed under the charge of Mr. Thomas Ballantyne, M.P.P,"

At the risk of repeating, and for the sake of emphasizing

written, the gist of the foregoing suggestions is gathered into 17

l. Milk from healthy cows only should he used,
after calving.
2. Any harsh treatment that excite

quality of her yield.

what has been already
short paragraphs.

and not until at least four days

8 the cow lessens the quantity and injures the

3. Cows should be allowed an abundant supply
much pure water as they will drink.

4. A supply of salt should be placed where cows have access to it e

5. Cows should not be permitted to drink stagnant
ings from horse stables, leeks, turnip tops, nor
offensive taint.

6. All milk vessels should be thoroughly cleansed ;
scalded with boiling water, and afterwards sufficient]

7. Cows should be milked with dry hands,
washed or well brushed.

. 8. Milking should be done and milk should be ke
is pure and free from all objectionable and tainting
stable or yard imparts to milk an injurious taint.
should hogs be kept in a milking yard,

9. Tin pails only should be used.

10. All milk should be properly strained immediately after milking, and for that
purpose a detached strainer is preferable to a strainer pail.

11. In proparing milk for delivery to a cheese factory it should immediately after
straining be thoroughly aired by pouring, dipping or stirring. This treatment is as bene-
ficial for the morning’s milk as for the evening’s, and is even more necessary when the
weather is cool than when it is warm.

12. In warm weather all milk should be cooled after it has been aired but not before.

13. Milk kept over night in small quantities—say in tin pails—will be in better
condition than if kept in larger quantity in one vessel.

14. When both messes of milk are conveyed to the factory in one can,

f the morning with the evening’s milk should be
he stand.

of wholesome suitable food, and as

very day.
y lmpure water, nor to eat clean-
anything that would give the milk an

first being well washed, then
y aired to keep them perfectly sweet.
and only after the udders have been

pt only where the surrounding air
odors. Milking in a foul smelling

Sour whey should never be fed, nor
nor near a milk stand,

the mixing
delayed till the milk-waggon reaches

15. While the milk is warmer than the surrounding air it should be left uncovered,
but when colder it may with advantage be covered.




16. Milk pails and cans should be protect »d from the rain, and milk stands should

be constructed to shade the cans from the sun
17. Only honest milk with its full cream and full share of strippings ghould be
offered ; violation of this requirement leaves the patron liable to a heavy }wnnl(_\'.
So far as the Dairy D« partment here can further help dairymen 1in the direction of
making their business more pre fitable it will freely and cheerfully give information to all

who apply by letter or otherwise

ACT TO PROVIDE AGAINST FRAUDS IN SUPPLYING MILK TO CHEESE OR Bl I'TER FA( TORIES

‘\l‘IIllV‘} of the

Her Majesty, by and with the advice and consent of the Legislative A

Province of Untario, enacts as follows

1. No person shall knowingly and wilfully sell, supply, bring or send to & cheese or
butter manufactory, or the owner or manager thereof, to be manufactured, milk diluted
adulterated, or milk from whic h any cream has been taken, or
milk commonly known as « gkimmed milk,” without distinctly notifying, in writing, the
owner or manager of such cheese or butter manufactory, that the milk so sold, supplied
or brought to be manufactured has beon so diluted with water, or adulterated, or had the
cream so taken from it, or become milk commonly known as « gkimmed milk,” as the
case may be.

2. No person who, in the course of his business, gells, supplies, brings or gsends to
any cheese or butter manufactory, or the owner or manager thereof, to be manufactured,
the milk of cows, shall knowingly and wilfully, in the course of such dealing and business,
keep back any part of the milk known as “ s(rippings” without distinctly notifying, in
butter manufactory, of his having so

with water, or in any way

writing, the owner or manager of such cheese or
kept back such “Htrippinx_'s,"

3. No person shall knowingly and
butter manufactory, or the owner or manager thereof, to be
is tainted or partly sour, without distinctly notifying, in writir
of such cheese or butter manufactory of such milk being tainted or partly sour.

4. Any person who by himself, or by his gervant, or agent, violates any of the pro-
visions of the preceding sections of this Act, upon conviction thereof before any justice
or justices of the peace, shall forfeit and pay a sum of not less than $5 nor more than $50,
together with the costs of prosecution, in the discretion of such justice or justices, and in
default of payment of such p--null_\' and costs, shall be liable to be committed to the com-
mon gaol of the county, with hard labor, for any period, not exceeding six months, unless
the said penalty and the costs of enforcing same be sooner paid.

5. It shall be lawful for the owner or manager of a cheese or butte
require the owner or custodian of any cow or cows whose milk is being bought for, or
supplied or sent to the manufactory, 1o gsubmit such cow or cows at his farm, or other
premises, where such cows are usually kept, to such milk test, by persons named by such
owner or manager, as may be necessary for the said persons to ascertain the quantity and
quality of the milk of such cow or cows, on any day, and at such time on any such day as
may be uppnintvd by said owner or manager, and in case the owner or custodian of the
cows refuses to so gubmit them, or obstructs in the execution thereof the persons

engaged in making the milk test, or interrupts the test, or interferes in any Wway
with the test, or the application of its result, he shall, on complaint before any
justice or justices of the peace, forfeit and pay for every such offence a sum of not less
than £10 nor more than $100, in the discretion of the justice or justices of the peace who
may hear such complaint, together with the cost of prosecution, if so ordered, and in
default of payment of such penalty and costs, shall be liable to be committed, by such
convicting justice or justices of the peace, to the common gaol of the county, with hard
labor, for any period not exceeding six months, or unless said penalty and the costs of

enforcing same be sooner paid,
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Exnisitions AND Prize Burrer.

The usefulness of most of our agricultural societies
vears has been mainly in the direction of holding fairs or expositions. Some critics have
been severe in their censure of the respon-ivle directors for permitting or encouraging
that one aspect of all the work, ostensibly undertaken by these organizations, to effectu-
ally monopolise their funds and energies

On the other hand it should be recognised and remembered that the stimulus
of healthy, hearty and friendly competition which they have fostered in every branch of
arts, manufactures and agriculture has been very beneficial to all connected with those
occupations. Every department of farm work, even on the farms whose tillers are most
remote from educational influences, has felt the quickening pulsations of industrial life,
through the presentation and circulation of information resulting from the holding of
exhibitions. Few farms are now so isolated from such aids by reason of their geo-

graphical location ; but many are still out of reach and touch because of the isolated and
live on them. If any man or

1solating mental attitude of the men and women who

woman, boy or girl, can be enlivened into a fair competition with others of their fellows
in the performance or production of any branch of their work, a great economic boon
will have come into their lives. Hence I see a unity of aim between the purpose and
achievements of the now popular Farmers’ Institutes in their work of informimyg,
ing and educating those engaged in

agricultural societies in I
competition.

during the past ten or fifteen

instruct-
agricultural pursuits, and the plans and action of

roviding expositions for comparing attainments through open

The dairy industry is now recognized as the most important of all br:
Uanadian agriculture ; and unquestionably |
of the economic prosperity of the Dominion
the farme

anches of
rofitable agriculture lies at the foundation
. Whatever just means may be used to aid
rs in increasing the marketable quantity of dairy products per acre, and in im-
proving their quality and consequent value, cannot be considered as of only local, rural
or class interest. Every inhabitant has personally, to a greater or less degree, some
financial stake in the business of the farms.

The marvelously rapid growth of the dairy busine

88 in Ontario brought it into
rominence after the fairs and exhibitions of the pro

vince had become respectably
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entitles it to more attention from
these institutions. Ina

pn-ciuunl extent. , In Ontario alone there
the milk of 250,000 is manufactured into
250,000 furnish the butter for home consumption and export ; about 160,000
e milk rwluirv-d for table use. The cheese factories number over 770 and the
ration less than 40, The prmluclinn of cheese, steadily increasing

ymr WAS over

exceeds 70,000,000 1b. annually. Its value last
imated quantity of 30,000,000 Ib., worth

[ts magnitude now

steveotyped in their management.
yublic moneys through

1 with the expenditure of |
ted facts showing its unap
)00 milch cows. Of these

those entrustec
few lines can be sta

are no less than 750,

cheese ;
supply th
creameries now in ope
in this province, now
$7,500,000. Butter 18 manufactured to the est
last year over $5,000,000.

In 1886 the annual report of the
pu\ni«-n in Ontario, 44 townships and 206 city, towns and village

few yearly expositions of pru\im'iul scope and interest, & fal
1d annually in at least 200 mnnimpulniux. If by such means only five per
cent. of those engaged in dairying were benefited to the extent of only five per cent. of the
of their dairy products, the receipts from that source would be thereby augmented
[ think that fifteen per cent. of those who keep cows could be helped to the
of the present value of their butter and cheese. Such an increase
t at least $187,600 per year.
y educative as well as entertair
of judging should be adopted. A scale of points ghould be

od with reference to the standa
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To make expositions trul 1ing, certain uniform methods

established and butter and
rd recognized by these

points.
e o8 s Exhibition., 1888. Exhibit of
BurTER (OF Cheese). Class ......eeeevey Section . ...

Exhibitor’s name and address. .

For the use of judges only.

|

———

Jutter Perfection Points awarded. Cheese. Perfection. “I‘um(n awarded

\

m——— \ —
Flavor Flavor .

|
l‘ltnmllly
|

Grain
Color 1\( Yolor
! s00 \T--\!nr--

Salting
Finish

Finish

Ti_nl’xnl i V \ Total .

ch a card ghould be attached to each lot, clearly

od under each head. Exhibitors would thus be
rein the excellencies or defects lay. A ghort

he main faults or marked gool
eadily

After the iudging is completed su
specifying the number of points award
informed of the expert’s judgment a8 to whe
analytical report by an expert, voicing the verdict as tot
qualities and as far as possible assigning and explaining the causes of each would r
lation through the press. To briefly re-state the matter as related
butter and cheese, some of the uses of exhibition to the dairy industry are,—

1. By providing for competition to stimulate to better thought, plans, preparation

action and production.

obtain wide circu

IL By authori
. the prod

1. To educats
ences in

The work
hands of some
were more gen
ambitious to
suggestions :

1. See th:
ment the grass
or scarce furni
Allmllt‘\‘ of the
fodder is fv(l w
r two,

2. See ths
expect to make
get pure, sweet
A COW,

J. See tha
themselves,

{. Let the
excites a cow l¢

5. Where
[u'l'sull.

6. The ud:
before milking.

7. All mil

8. Thorou;
will improve th
R 9. When s
Fahr.

10, When
surrounding air

11. When
or as near 45 ©

12, The sk
13. Cream
14. The cr
cool and sweet
cream.
15. The wl
a-dozen times &
1€, Two da
four pailfuls to |
as warm as 70 ©
17. One da
starter, which w
and well mixad
18, It shou
19. During
fall and winter ¢
20. The agi
rather larger tha
21. The but
p]am'.




tion from
ns. Ina
lone there
tured into
it 160,000
0 and the
increasing
. WAS over
Ib., worth

“nn\\u'r of
\i\‘l}\ﬂ‘l‘i" 8
exhibition
Wy five per
cent. of the
augmented
.l‘wll to the
an 1ncrease

rm methods
butter and
od by these

Points awarded

each lot, clearly
s would thus b
ts lay. A short
or marked gwy‘.
ch would readily
ter as related b
re, —

ns, preparation

111

11. By authoritative comparison with a fix
the producers.

1. To educate the tastes of
ences in qualities,

ed standard of quality to instruct and educate

consumers by attracting their attention to extreme differ-

The work of preparing for the fall exhibitions will be engaging the thoughts awd
hands of some farmers’ households at this season. I could wish that such an interest
were more general and intelligent. To arouse such, as well to help those who may be
umbitious to take a prize on butter at one of the exhibitions, I offer the fnlluwing
juggestions :

1. See that the cows have an abundant supply of good wholesome feed Supple-
ment the grass with bran or grain. Corn and pease make firm butter, If grass be dry
or scarce furnish green fodder., The quality of the feed determines to some extent the
quality of the fat globules in the milk, Fine butter is mostly composed of these

fodder is fed with better effect on the quality of the butter after being
r two,

(Green
wilted for a day

2. See that the cows have a liberal supply of pure cold water, well might a cook
expect to make good palatable porridge out of musty oatmeal and ste gnant water as to
get pure, sweet-flavored, wholesome milk out of musty feed and foul drink o msumed by
A COW,

3. See that the cows have access to salt every day.

They know best when to help
themselves,

t. Let the cows be saved trom annoyance and

worry. Any harsh treatment that
excites a cow lessens the quantity and injur

es the quality of her yield,

5. Where practicable let the cows be milked regularly as to time and by the same
person.,

6. The udders should be well
before milking‘
7. All milk should be carefully strained immediately after the milking is completed,

8. Thorough airing of the milk for a few minutes by dipping, pouring or stirring
will improve the flavor of the butter,

9. When set for the rising of the cream, milk should be at a temperature above 90°
Fahr.

bruslied and then rubbed with a damp coarse

towel

10. When shallow open pans are used for setting, it is most important that the
surrounding air be pure. A damp cellar is not a fit place for milk,

I1. When deep-setting pails are used, the wate
or as near 45 ° Fahr. as possible.

12. The skimming should not be delayed longer than 24 hours.

13. Oream should invariably be removed from the milk before it is sour,

14. The cream for each churning should all be gathered into one vessel and kept
cool and sweet, A good practice is to mix 25 per cent. of pure water with the
cream,

15. The whole of it should be well stirred eve
a-dozen times a day besides.

I€. Two days before the churning is to be done,
four pailfuls to be churned—(or equal to two per ¢
as warm as 70 © Fahr,

17. One day before the churning, that small quantity of cream—(a fermentation
starter, which will then be sour)—should be added to that which is intended for churning
and well mixad therewith,

I8, It should afterwards be kept at at a temperature of 60 © Fahr,

19. During summer the best churning temperature is 57 or 58 ©
fall and winter 62° to 64 ° are found to be preferable. 1

20. The agitation of churning should be kept up till the butter comes into particles
rather larger than clover seed.

21. The buttermilk should then be drawn off and pure water at 55 © added in its
plm-.

rin the tank should be kept below

ry time fresh cream is added and half-

about one quart of cream for ever
ent.)—should be set apart and kept

During late
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99. By churning this for a minute or two the butter will be washed free from milk
while still in & granular state

93, The milky water 1 iy then | yrine at the same

e drawn and rv['l.wml by a weak |
tu-lnlwrulunn

94, After a minutes the churn and
pn-.\mwl for salting.

95. Pure salt of medium fineness and

churning, the butter may be removed from

with a lunl'\' \x'l\'iy to the touch nlmllH be

used.
right quantity for most

96. Three-quarters of an ounce to the pmm«l will be the

markets and judges.
also during the few

927. The butter should be kept cool during the working and

left for the salt to thoroughly dissolve,
98, As soon as the salt 1t throughly dissolved the butier may be worked the

orrect any streakiness, which the first mixing of salt may have caused.
and tastefully with as little crimping and

hours while it may be

gecond time to
99. It should then be put up neatly
fondness for these will prrlnil,.

redit, and if it does not receive the first prize 1t will

beautifying as feminine
30. It will then do its maker ¢

be pn/ul and praise d by its eaters.

NOoTES ON THE Ougesge TRADE.

Reports have been receiv ed from cheese makers in all parts of the Province, comment-
| improvement ohservable in the quality and condition of the milk received
.d work of the milk inspectors uppuinh-\l by the Dairy-
1| measure to that end. At the
buyers, stating that the
quite defective. That

ing on & markec
at their factories. The influence a1
men’s Associations of Ontario have contributed in no sma
game time, complaints of a grave nature are being made by cheese
xnv of the June and July cheese of Ontario has been
of things should have been evolved out of the former is to be wondered at
For some years the lament has been monotonous al lmir‘\nmn'x Conven-
tions that an inferior q\mln\' and unsound condition of milk were solely and wholly causa
tive of the common faults of a lmrti.m of the summer made cheese. Painstaking and far
reaching efforts were put forth to correel the evils. Addresses on dairying became
repetitions, W ith slight variations, of advice to farmers on the pr(nlm'tinn and care of milk,
Forty thousand copies of Bulletin XXVIIIL. on the ¢ Care of Milk for Cheese-making ” were
circulated through the ra-prmvntu(i\’m of the factories. The newspapers gave the same
matter still wider circulation. Every milker must have heard the exhortations to cleanli
ness, carefulness and the aération of milk. No dairyman can have missed all the echoes
of the talks on the need for cows being kindly handled, wholesomely and generously fed,
liberally watered, (a few have mistaken the can for the cow in this connection), regularly
milked and daily salted. A consequence is evident in the ra-pnrtml improvement in the
quality of the milk. coincidence is & noticeable
deterioration in the quality of the
A|vpurvm\y the persons who |
making instructor have not been 80 successful in the

quality of ms
the latter state
and regretted.

An unlooked-for and unwarranted
cheese made therefrom.

old the joint positions
latter branch of their work as in the

The want of experience in the task of instructing on the part of some of the

of milk-inspector and cheese

former.
inspectors was

a weakness In the system which had been discounted. The want of an
Wtive desire to protit to the fullest extent by

ambition to improve, the lack of a keen Oper:
the information offered, was not S0 clearly pt-rco'i\'vd to exist among cheese-makers. Those
who have not been cqnsi(lvruhlj; helped are themselves mainly ab fault.

Our vast and valuable cheese-making business, the prillt- of the dairy ugrivulturv of
the Province, is in danger of losing its hard earned prestige by the carelessness and indiffer
ence of the makers. The commercial primacy of Canadian cheese, both in price and
quality, has been with difficulty established in the English markets. Now the demand
for it is being interfered with by Swedish, New Zealand and American products. The
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following present themselve
which unless stayed in time
superlative reputation :
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causes that
are ]lkt'l)' to end n,

are leading to, and
our losing the

immense advantage of
1. The employment of inexperienced, Incompetent men to manage fac tories,
11. The relentless cutting down of the remune ration of the makers, until the able
men are leaving the occupation,
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in the process of manufacture

nny-wise and pound-foolish policy of using poor furnishings
price

simply because they happen to be a very little lower in
1v. The inadequate and unsuitable “help” engaged by the cheese-makers,
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of the sink cloths in the fire,
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ondition could not be a reflection

by asking for the immediate putting
Sink cloths are essential, but it is essential that they be

(/) Curing-rooms need better ventil vtion
necessary that a uniform temperature of 65°
(7) Bitter-flavored cheese

, and during the cold weather of autumn it is
be maintained.

are usually
making-room, press-room or curing-room.

quence will be unknown.

the consequence of chilling in either the
Let the cause be prevented and the conse-
A few years ago “October cheese ”

became in England the synonym for all that
is objectionable in those made during the

autumn. A bitter tallow-like flavor, a porous
soft body, a texture like the grain of paste and putty without their uniﬁmnily, a
mottled appearance, and a shape doughy and indescribable are all qualities still too often
uggested to the English importer’s mind by the mention of October cheese,
impression should receive no further Justification from the
duced. Cheese can be made as firm and fine during
season. The following instructions will be of se

(1) Let the milk be we
rennet is added.

Such an
character of the article pro-
October as during any part of the
rvice to that end :

Il matured by the retention or application of heat before the

(2) The addition of sour whey to hasten the maturing is most objectionable and
should never be resorted to. Old milk, which has become well ripened, and nearly sour
to the taste, may be added, but loppered or thick milk should never be used,
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ent quantity to coagulate the curd fit for

(3) Rennet should be added in suffici
t least

cutting in from 45 to b0 minutes at 88°, and should be diluted to the volume of &
one gallon of liquid for every vat before being added to the milk.

(4) After coagulation 18 perfect, the curd should be cut finer than during the sum
at should be delayed for fifteen minutes after the stirring 18

mer. The application of he
98 © and maintained at 987 until

commenced The temperature should be raised to
the whey is drawn off.

() Pains should be taken to cook the curd pur(irlo's go dry, before the development
of acid is perce ptible, that after being pre ssed in the hand and released they fall apart

when slightly disturbed.
(6) The curd should be stirred while in the whey and after it 1

until the whey is so well out of the curd that 1t 18 dry enough to m'un-uk when bruised

between the tee th or otherwise.

(7) After removal of the whey,
94 ©, 1f the tempt rature be allowed to fall below 94 © the
arded and excessive moisture 18 retained in the curd during 18
curd at this stage will leave the cheese with a
1 tll'\vlup\ln-n( ‘nrlni(“ A

a out of the whey

the curd should be kept at a temperature above
development of acid 18
ret development. The
presence of such extra moisture in the
weak, or pasty, or tallowy body, according to the degree of acu
Ry A rack \-\:u‘ul in the vat or a ( ard sink with steam pipes seem the simplest and

(&)
for keeping the curd warm without risk of scorching.

most eflect1ve provisions
(R) Just after the removal of the whey the curd gshould be hand stirred till the

free moisture has drained off. After the curd is dry or firm enough 1t may be allowed to

mat into one MAass, but not before that stage 8 reached.

(10) It should then be frequently turned and packed close, till the layers of curd
Whey should never be allowed to gather in small pools on the

The close packing in layers four or five deep with frequent turning

nore deeply colored

are four or five deep.
curd at this stage
prevents the outside of the matted pieces from becoming chilled or ¥

than the rest of the curd.
(11) The proper degree of change has taken place when the curd
velvety and “slippy,” and shows a texture passing from the flakey or [
stringy and fibrous. 1f the curd be too moist or soft it ghould be cut or ground at a
rather earlier stage, and hand-stirred some time before the addition of salt.

(12) Not less than 23 Ds. of salt per 1,000 s, of wilk should be used ; and when

ida, 3 Ihs. per 1.000 s, of milk should be added.

the curd is on the goft or moist 8¢
(13) Immediately after the application of salt the pieces of curd become harsh and

gritty on their surface ; then in from 15 to 25 minutes the harshness gives place to
mellowness. At this second stage- _and the temperature ghould not be under 88 © —the
curd should be hooped and pressure applied. Delay at this stage or coldness of curd
rosy flavor and imparts to the cheese the bitter taste of the salty

feels mellow,
fy into the

destroys the desirable
white whey.
(14) Particular care should be ta
the cheese for bandaging, before the rinds are fully formed.
(16) All cheese should be finished of Nymnn-triml shape and kept in the presses
until the rinds are gmooth and the corners free from any projecting edges or * ghoulders.

(16) No cheese-maker should continue to excuse the presence of soft, or hard, or
eese on his curing-room

ken to use only pure, warm water when turning

open, Or leaky, or eracked, or any kind of inferior, second-class ch

ghelves by saying or thinking that every factory must have & few of such.

VI1IL.—RECOMM ENDATIONS.
From its achievements and value to the people of Ontario, dairy husbandry
deserves more attention from the farmers, and more encouragement from educators and
the Government than it has received in the past. The special goil and climatic fitnes
of our Province for the production of fine dairy goods, by means of which the larges
returns of value can be obtained by the farmers for their products with the least
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1. For the economical
mend that the number of cre

made for demonstratin

g the profits of winter
50 18 '“‘"(i"‘lo
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commend that provision be
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JAS, W. ROBERTSON.
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PART VI.

REPORT OF

THE PROFESSOR OF AGRICULTURE.

ONTARIO AGRICULTURAL COLLEGE AND EXPERIM} NTAL Fary,

Jlst December, 1888,
T the President K

Sir,—I beg to submit my report for the respective

departments of this [nstitution
under my immediate supervision for the year 1888,

_ As you are aware that I was not
installed into the duties of office here until the first of October, 1888, you will readily

understand that I can do but little else this year, than append the reports of Mr. Zavitz,
my assistant in the experimental department, of Mr. Storey, the Farm Foreman, and of
Mr. Forsyth, the Superintendent of the Mechanical Department. To Mr. Zavitz I am
indebted for all information relating to the experiments of the year now losing, and it
ffords me pleasure to bear testimony to the evidences of ac uracy that manifest themselves
in the compilation of the report.

For the first two months after my arrival, my attention was
supervising the ingathering of the root crop, the completion of autumn work preparatory
to the coming of winter, the removal of rubbish in the rear of the outbuildings, to the
heaping of stones preparatory to their removal with the sleigh, and to the I

f

largely occupied with

reparation of
fence bottoms and the planting of fence posts, of which some seven or eight hundred

were put in during that time, in addition to the preparing and delivering of lectures to the
students of the first, second and third years,
Arrangements were just being made for
feeding calves of the different beefing breeds
relating to the feeding of live stock, when th
occurred, by which the devouring
the magnificent set of 1

commencing a series of experiments in
along with a number of other experiments
e disaster of the evening of 26th November
flames turned into a sickening ruin in a few moments
arns and stables that were Justly looked upon with a de
pride hy the farmers of this Province, and bur
]‘ur]-m»tx regarding live stock experiments for t

serving
ying amid the ash heap our plans and
welve long weary months,

For weeks after that occurrence, but little else occupied the attention of those con-
nected with outside work than the disposal of a large portion of the stock on hand, the
fitting up temporarily of apartments for that which was retained in the outhuihlings on
the south side of the road, and the removal of the endless ruins caused by the fire,

11 (A.C.)




ing of horses, cattle, sheep and swine

Of the ninety 4IQ}AY head of live stoc k. consist
not one hoof was lost or injured, o Prof. Shaw

of the occurrence of the fire,
though but a very few minutes were available for their removal. This was owing to the
in which the students of the college came to the rescue at the critical

gallant manner
It was their persistent efforts, also, that beat back the devouring element

from. being reduced to ashes
to 2o

in the stables at the time
SIR, [ hay
work done 11

moment
Owing to y

from the new piggery, and saved it
. £ . more into
board the work hands of former years 1n the farm and |
eginning of "lv
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the ¥ lanting
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line the fence corner
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strew the bordering highways an | The hours i
“and the burial of unsightly debris generally. and rated accord;
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As the mater ] for about
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3 e handling
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- uare awai

There will al v large number
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with the same grains
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¢ ? = traw

'he following

grains alon

a long and
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gene ral.

annual report in conne tion with
tments

eem 1t advisable
v position from the
“arm For man may be
lent labor y 2nd

msidered under two headings : 1st Care

| Looking after food supplies, sto k, and labor in

I8t and of considerable importance is the distribution of
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tudents, with regard to rapidity and cheapne T ing urn ) It was
riefly this : Eighty rows were topped with tl "

one drill, leaving alternate drills free of t

weeding knives turned outward pa

) rows being thrown into
Ned A horse hoe with

\ il cutting off the
tnl‘; root., atter \\|n<‘|| a ||.trrn.\ WS pa | over them
Eighty more rows were I’“‘:"' ".\ hand and the t p

and roots cut off with knives
made from old sickles Four rows we

re thrown together in one dril ['he result w
that it cost almost twice as much to harvest with the knife

some time was regained when hauling them in
much cleaner and easier gathered than those tal

AR
8 with the harrow, though
, a8 those harvested with the knife were
ken out with the harrow.

Most of this month was spent in hauling sand
building purposes. Parts of fields Nos. 9 and
\'l‘n[m’ next season y & great tl'nt] ol f"lu'-‘

November and gravel for various
17 were manured and prepared for root

removed, ground levelled and posts put down for
fences. On the 26th, which proved a black day in our history. the fi

@ barns were burned
with all our crops, and other food supplies ;

some valuable machinery was also burned.
Owing to the fact that but little threshing had been done befors

the fire, I am prevented

from giving the yield of our crops for the past season
December After the fire farm labor was almost entirely neglected, the whole time
of the students being oc« upied in fitting up the old b uMn»x;s across the highway and
known as the south barns, in caring for the stock housed in them, much of which had
been kept for about two weeks in the exhibition ground stable 8, in securing the roots not

consumed by the fire, and in removing the debris from the ruins of the burned buildings.

RerorT oF FigLps,

Field No. 1, twenty acres, was meadow, and the advisory board at their May meeting

ordered that 1t be set apart as pasture for the experimental dairy department,

Field No. 2, seventeen acres.

Ten acres were sown to fall wheat, two varieties—four
acres of Clawson and six of Bonnell. In April it was seeded dowh with a mixture of
grasses, viz., six 1bs, each of timothy and red clover and one 1b. each of Alsike,
orchard red top, meadow fescue, Kentucky blue, tall oat and Italian ryve grasses. The
heavy seeds were sown together and the lighter ones by crossing the field the
[he grain crop was an average one, the Clawson, if any differen

Lucerne,

other way.

be ing the best,
The grass seeds were harrowed in and rolled, and notwithstanding the very dry
season, did very well,

| ht‘ remamning seven acres were sown with m ymmoth sweet corn,
three and one-eighth acres of which was used 1
the removal of corn the ground was ploughed.

IField No. 3, twenty acres.—Four

)y experimental dairy department. After

l
Four acres were planted with trees by the horticultural department, and the
balance was sown with gold vine peas, yielding a good crop. After the crop was taken
off it was gang ploughed, and later on was wel
Fields Nos. 4 and b, twenty acres,—W
!crop. After this was taken off the

acres of this field were used for experimental
purposes,

ploughed with single furrow ploughs.

as sown with white cluster oats, yielding a
splend gang ploughs were put on and the surface
lightly turned over, and late in October it was well ploughed with the single farrow
ploughs. The south-east half of No. 5 is woodland, and a portion of No. 4also. The part
of No. 4 known as the hill side was last fall broken from natural pasture, and this year
planted with potatoes.

Field No. 6, twenty acres.—Was ploughed in April and sown with mensary barley,
it was also seeded down with the same mixture of grasses and clovers as was used in No. 2.
The crop was good, and the young grasses and clovers looked beautilul this fall.

Field No. 7, twenty acres,—This field has been meadow for three past years, during
which time the clovers were completely killed out, yet a crop of 1} tons per acre of
timothy was cut from it.




Field No. 8, twenty-one acres.— About five acres of this field were manured in Nov,,
1887. the manure being spread and ploughed in as near the surface as possible. The
balance was manured last spring. It was sown with carrots, 1} acres, one-half being the
large white Belgian, and the other half white Vosges, the latter producing by far the best
crop. Eight acres were sown with mangolds ; three golden tankard three mammoth red,
and two yellow globe ; but little difference could be noticed in the yield of the mammoth
red and golden tankard, both yielding much better than the yellow globe. Two acres
1 one with a variety brought from Prince

were planted with potatoes, one of late rose anc
Edward Island last spring by a dealer, the proper name of which could not be ascertained
The rose potato yielded a much larger crop and is fully better for table use. Eight acres
were sown with turnips, four of Skirving’s and four of Rennie’s improved, the latter
vielding much the larger and better crop. The remainder of the field was sown with
Hungarian grass, and although cut before fully matured, yivl‘lml 3} tons per acre, which,
when cut and mixed with timothy and oats in the sheaf, furnished a first-class ration for
ll‘lr\"\ ’

Field No. 9, twenty acres Thirteen acres were sown with golc
The balance was sown with white cluster oats, which also yielded

1 vine peas, which

were an excellent crop
a good crop. After the crop was harvested the ground had two ploughings, and in
November six acres of it were manured for root crop next season

Field No. 10, twenty acres. Ten acres of this field were pl‘mtwl to orchard and
small fruits by instructions of the Fruit Growers' Association ; the other ten acres
were used by the expe rimentalidairy department for growing ensilage corn. It was well
pluu;:hwl toward the end of October and stumps of corn stalks buried as deep as possible

Field No. 11, twenty-three acres This field has been under hay crop for four
it was kept for pasture this year ; but as the advisory board ordered

SUCCeSss1IVe Years
low was

field No. 1 to be used by the experiment \l dairy department, our acreage of mea«
<o reduced that we were obliged to let it grow and cut it for hay. The yield was 1} tons
}n'l' acre

Fielc No. 12, twenty acres This field was broken up from natural pasture in
November, 1887. We spent a large amount of student labor last spring in clearing off
willow roots, stumps, stones and sticks. The sod on it being very tough we had con
siderable difficulty in securing & good seed bed, which was obtained by the use of the
Corbin disk harroW followed by the Acme harrow, both were driven across the ploughing
and the sod was completely pulveriz 1. It was sown with tares and oats in proportion ol
1 to 2. A small piece of which is low and swampy was sown with dwarf Essex rape,

which grew a good crop and furnished splendid feed for the grade ewes and lambs during

the fall.
Field No. 13, twenty acres Was bare fallow. It was plnu:hn-il five times, and after
each ploughing was thoroughly harrowed. The gravel ridge crossing the field was cleared
of all small stones and well manured with farm-yard manure. On August 31st eight
acres of the south-east end were sown with fall wheat. The balance we intend to sow
with barley next spring

Field No. 14, twenty-four acres. The old experimental field, Seventeen acres are

used for q-\}n»rnnm;n\ purposes, the balance was sown with barley and seeded down W

grasses and clovers similar to Nos. 2 and 6.

Field No. 15, twenty acres Was laid down to permanent pasture Some years ag
by Professor Brown : notwithstanding the drouth the growth was quite luxuriant
remarkably good.

Field No. 16, twenty five acres.—This field has been used for sheep pasture for two
350 lbs. per acre, and it was divided into thres
equal parts by portable fence ; one hundred and ten sheep and lambs were kept upon it
until the 25th of July, when it was mown for hay, and fifteen tons of timothy were
It was ploughed during the early part of November, and is intended for a

past years. Salt was sown on it in May,

‘_'Mht-l'ml.
crop of pease next season, followed by fall wheat.

Field No. 17, twenty acres. Three acres of this field is used by the horticultura
the remainder was mown for hay. It consisted of a mixture

department for a vineyard ;
nd timothy and yic-ldv(l two tons per acre. Shortly after the
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hay was saved seven acres of it were ploughed 2} inches
good farm yard manure at intervals lhruugh A
ploughed under in November so as to be
remainder is calculated for shm'p pasture next year.
F .ld No. 18, thirteen acres.-
nich yielded an extra he
and .ater on was re
Field No, 19,

consisting of three

‘lm‘p This was
August and September,
i sh ipe for root

manured with
and was well
Crop next season. The

Early in May this fie
oats, avy crop. After
ploughed with single
thirty acres.

Id was sown with white
Crop was saved
furrow ploughs

}“lftw'“ acres of
varieties, Olawson,
first two varieties were slightly affecte
not affected and gave fair returns
oats, imported from Scotland two years

one-third was smut It required about

cluster
It was gang ploughed
this fie
Bonnell and Demo
1 with rust, but the
The remaining fiftee

Id was cropped with fall

wheat,
rat,

About maturing time the
Democrat ripening earlier wag
Nl acres were sown with “Sandy ”
120, and yielded a Very poor crop of which fully
eight days more time to come to maturity than
the white cluster or white Australian and was very short in the A
Field No. 20, twenty acres.—Is about three j
splendid natural pasture, but lacking water and a fer
Field No. 21, twelve acres.—Four acres of
which was partly killed out last
ploughed by students of the
white Australian oats

straw,
‘arts woodland, the balance bein

1ce to divide it from No. 19.
this field were
Spring ; yield two
\m'uluf VOal
eéxcept one

Australian matured several days earl

it yielded more than double

;_:il

under clover
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( :;ui, fur ,\ml prm

acre, which was
1er than the «
that of the latter

this year,
This fall it was
tice. Balance
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zh not a full crop,

IMPLEMENTS axD Stock

[ now beg to give a report of the stock
wte fire consisted of two straw cutters,
utter, one root lmlpo-r, one weigh scales,
Implements purchased for f
one set iron harrows
Valuation of imple

and implement I'he
one lhrvsht'r. one

three fanning mills,
4rm use in 1888 were

implements burned in
grain chopper, one root
valuation, 8600 00,

one binder, one grain drill, one

, and one spring-tooth £325.00.

harrow, valuation,
ments on hand

at present time, $1,900.00.
Live Stock

Value Value,
\\'nrkhv;_: horses on farm, 5 5% v 8760 00
Experimental and instruction, 9 300 00

- £1,060 00
One Herefcrd bull (hnp ). 200 00

Une Galloway cow (Imp.)

200 00
OUne o

150 00
100 00
250 00
One Polled .\ngus bull, 1 year old S . &4 . 250 00
One “ cow .. . - 200 00

—-— 150 00
150 00

heifer, 2 years old
’ v

Une Ayrshire bull (Imp.)

150 00
One Devon bull (hnp.).

100 00

100 00
”n]h‘h'in (‘()W(lln]b.) 006080 RS SIS L AN 00E b 0008 |
One “ bull calf, . ' . : S R el

OUne

y 00

i
i

y 00

260 00
Ten grade cows 35 00

—_— 350 00




Value Value

Sheep
£1256 00

Five Oxford Down CWeS. ..o eeseot® : conses s 2
. 75 00

One “ ram (Imp.)
1_'\\0 1)

Eight Shrnpshirw Down eWes .. ...+ . ’ 980 00
“ . 170 00

One ram (lmp.).
450 00

Six 1 ester ewes .... - : , 90 00

- — 90 OO
Five Southdown ewes (Tmp.).oovss- e o' e 225 00
One “ ram (Imp.) I 125 00

—
Four Cotswold SR o0 00 s oo e eosanseesses 105 00
: 106 00
Two Dorset ewes Rp—— . 60 00
One “  ram . ok Ceeeesse e . 10 00
100 00

250 00

Swine .
50 00

Two Berkshire sowWs, 2 years old... - 5 S
One “ « O months old ..eewerevers? S 26 00
“ “ D) ‘ 5 00

One y/ . coo® s0 00
Six grade pigs B “ R i &858 60 00

[ have the honor to be, sir,
Your obedient gervant,

JOHNSTON E. STORY.

li_\'l’lil{l.\lF,.\"l\\l, l)l’,l'.\l{'l‘ﬂ}i.\"l"

To Pror. THOS. SHAW:

Sir,—I herewith gubmit for your consideration & report of the l",\pc-rmn'ntu\ Depart

ment for the year 1 888.

Owing to Prof. Brown’s le
of the matter for the report has been done
ments 1n cattle feeding were conducted last winter,
form from the pen of Prof. Brown before he left. They are enclose
Articles 1L, i1, v., VL and VIL. The remaining feeding experiments and the gra
tests 1 have endeavoured to prepare in as concise and as intelligible form as possible

aving in the middle of the summer geason, the preparatio
at much disad vantage. A number of expen
part of which nppwuw-d in bulleta
»d in this report ¥

LIVE STOOK EXPERIM ENTS.

1.—HicH FEEDING FOR MILE
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Value
£200 00

450 00

90 00

350 _00

106 00

\()() )]

140 WO

$4,245 00
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mixture of hay, roots and meal.

The two cows chosen as subjects for the experiment were under very different con
ditions ; one (Laidlaw), a common grade, about nine years old, and five months in milk
the other (Norton), a Jersey grade heifer, three years old. and three weeks in milk

The feeding started on March 10th, and extended over months,
which was divided into six periods of two wecks each. The food was changed at the
beginning of each period and one week allowed on the new food before any record of

a term of three

milk was taken

An exact account was kept of the quantity of milk given in the second

week of each period, and immediate ly before each change chemical analyses of the 'milk
were made.

All the food was weighed before feeding, and the part left was taken out and
weighed before next meal. The hours of feeding were 6 a.m., 11.30 a.m. and'5.30 p.m.,
The following table shows the different rations fed, and the nutritive ratio of each

Varieties of Food for each
Period

Quantity of . Weight of

, wieht « ght o
Different Foods W '| ght of Dry Substance ‘\‘f""'“'
| Given, ood, in Food | Ratio

|
|
|

Hay, timothy and clover

Roots, turnips 10 lbs., man
golds 10 lbs., carrots 4 lbs

Corn (ehopped)

Barley (chopped

Group 1
Oats r'n‘quu|l

Wheat middling

Group Il

Bran

Group 111

Peas

IIII l\

Linseed meal

Group V

Linseed meal

No food was left uneaten by Laidlaw. Norton left a total of 62 lbs., which was a

The average weight of the cows was about 1,100 1bs., hence it can be observed from

the table that the first ration was rather low, but at the close the quantity of the food eaten
was greatly increased and of very rich quality.

This experiment was not by any means

conducted to uphold high feeding, but to ascertain to what degree grai: feeding may
be carried on to give the best returns,
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We shall now see what the results show throughout the whole term. Let us first
look at the yield of milk from each cow during the last seven days of each period, and
also for the same length of time when on pasture.

Weights of Milk
Norton Laidlaw.

Ounces. Pounds Ounces.

Vi
Pasture

From these results we notice that Norton increased until about the end of the second
}wnml, and during the third the amount was l-ln\vtuu\lly the same. A considerable
hown for the fourth and fifth periods, after which it remained abcut the
\ge to pasture, when there was a jump of 15 lbs. Had it not been
we might assign the cause of the decrease
after calving, but we are led to

decrease is then s
same until the char
for the invrease of milk after going on pasture,
e fourth and fifth periods to the length of time

during th
ccount for the whole difference, and that food must have

conclude that this could not ¢
had a decided influence
The Laidlaw cow was a very hearty feeder, and an extra milker, as is shown from

average of 30 lbs, per day, after milk-

the above record, where she was oredited with an
The quantity of milk during the whole term of experi
milk per day was given,

yroduced, without taking into consideration the quality,
as prev iously stated, the milk was analysed

ing from five to eight months,
ment increased and at the close no less than 36 1bs. of

Had we the quantity of milk
the experiment would be very incomplete, but,
at the end of each period. The following table shows the percentage of solids and of fat

for each cow, being the average of two analyses in every instance.

Norton Laidlaw.* A verage

Fat Solids, | Fat

Solids, 1
Per cent. | Per cent Per cent. Per cent.

16
.06
73 3.29 12.00

1

llaw was one week later in entering the test than Norton,
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This table may be a surprise to many who would naturally look for a continued
increase in the quality of rilk produced, from an increase in lhvr[uuhtv of food, Tt will
be seen that the percentages of both solids and fat Increased with mu-h.uniuml for a time,
after which a gradual decrease took place, and at the end of the whole experiment,
with all the high feeding—the quality of milk was inferior in every
the commencement. With Norton the highest percentage :
fourth period, while the fat reached 1ts highest
reached the greatest quantity of solids
;r".l(‘ll ]:m‘r.

Taking both quantity and quality of milk into consideration, some place between
the third and fourth periods appears to have given the best results

[t must be remembered that in this, as in othe
in drawing definite conclusions until experiments
vary 80 much, and there are S0 many

instance to that at
in solids was at the end of the
at the close of the third. Laidlaw
at the same period as Norton, but the fat was one

I experiments, it is safe to be cautious
are repeated, because individual animals
circumstances which go

to influence results.
Nevertheless, we think this eXperiment contains considerable

Information in shewing

(1) That we should be careful in feeding grain in large

quantities to dairy stock.
(2) That of the different foods used in this

experiment the one with a nutritive ratio
f about 1:6 gave the greatest returns

(3) That large quantity of concentrated food may Prevent proper digestion, and
nsequently give poor returns for the food consumed.

RooTs AcaIns: GRAIN IN MLk Probucrion,

We have made tests with Roots against Grain for milk I
five years, but never so tlmruu,:hl_\' as during the past winter Our objects were, (1)
cheaper production of winter milk, (2) to get milk equal at least to the
summer records, (3) the use of a large quantity of roots without tasting, and (4) to
maintain milk flow and condition of cows without grain,

The plan adopted was to fi ed one week on each ration
luring the second week, and thus changing every two weeks
Ordinary Shorthorn grades were handled, milking twice

tar

roduction within the last

average Ontario

previous to exact testing
through March and April,
a day. What are the facts so

The root ration (Inily consisted of 12 Ih, cut ]m.\" timothy and clove r, 33 . mangels,
) Ib, Swede turnips and 15 1 white Belgian wrrots, all sliced and mixed with the hay.
The grain ration was 12 1, of similar cut hay, 7. oats, 7 Ib. pease, and 7, barley, all
ground and mixed dry with the h:l_\' Feeding at 6 a m., 11.30 a.m. and 5 30 p.m.

The nutritive ratio of the root diet is 1:7.4, and of the grain 1
higher for the grain ration.

Thed ily milk per head from roots averaged 20.9 1. over the whole
rom grain,

The daily cost of food per head was 191 cents for the root and
ation, thus being 91 mills for the one and 13.9 wills for the other
produced, or 9% cents and 14 cents per gallon respe ‘vely,
e province during the last twelve years,

Un roots the animal weight was reduced 14 Ib.,

5.4, thus 27 per cent,
perjpd, and 221 1,

31 cents for the grain
per pound on the milk
charging the average prices of

and on the grain 121 . over the
'riod practically nothing in the scaling of cows : nor had we to credit any left food
fter each feeding ; neither was milk spoiled by root taste,

Now, what are the practical and scientific deductions from these simple facts ¢

l. That 81 b, of a mixture of roots, an unusually large quantity per head per day,
ith 12 Ib. bay gave almost as much milk as did the unusually large quantity of 21 I, of
mixture of grain and 12 M, hay.

2. That this result was accomplished—(1) without spoiling the milk, (2) without
icing animal weight, (3) at 30 per cent. less cost, and (4) even though the root ration
8 scientifically 37 per cent. lower in nutritive value,

3. Thus, food of a succulent character, four times more bulky and much less value
pportionately than dry grain, demands a very high place in winter dairying,
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an unusually large quantity of ground grain,
cattle, whicl also represents with hay the ac knowledged
).4) of a ration for the best results in ;\lelm\l growth
more in bulk, the

{. The root ration was pite d against
enough to fatten WO store
scientific and practic al standard ( 1.8
But, even though the roots were four times
h digestible materials per day from grain. i
ems “0 poOsSsess an influence 1n
yet seems to nlt'}n‘lul for its effect
ion of water

and thei productions.
cow had nearly twice as muc

D. The large relative pert entage O
the prmlnrtmn of milk which. if not exactly understood,
upon the fact that the natural food of milch cows contains a larger proport
than is found in the more highly putritious grains.

6. Thirty-three pmnnls of Swede turnips per day, if fed whole and avpuruh'l_\', will
but when sliced and mixed with an m{unl qu:\m'ny of mangels, or when pul‘n-d
hay, will not give & bad flavor.

resulting from the
s and nine cents for grain per cow daily ; thus, in balancing
that of manure must not be lost sight of.

, this test over & winter of 180 days, one
alike, we obwain the following

f water 1n roots s¢

taste milk,

and mixed with
7. The manure values scientifically consumption of these rations
are about four cents for root
all the pnimh in this experiment,

R. Take two such cows as we have had 1

upon each of these rations, and all other conditions being

\'(\lll}'i\l'l\‘)ll

Value of milk.| Costol food. |Manure value Net gain

e | c——

$356 00 $70 $19 00

Grain. «.. 56 00 | 16 00 10 00

taught that the extensive use of grain

9. Accordingly the dairy world has yet to be
of roots with haj

is or is not correct economically ; that a large q\mmity of a mixture
fodder is both economical and safe for milch cows; and that possibly there is bette
health with roots, though a slightly inferior quality of milk remembering ab the same

time that we have to wait further tests as this is only our first s.\'ﬁtvnmli«".\ﬂy conducted

one.

3 ——OATMEAL AND W HEAT FOR STORE CATTLE.

iliar with the conduct of all her common foods under ever
animal condition, *much as has been done by experts. There 18 still a wide field of
als, and hence we are trying to help in that direction,

When the Ontario oatmeal millers asked us to give & place to their interest simil
ain and fé eding materials, we rc-spmnlm\ at once, and have now to report th
geries of tests, having in view to ascertain the value to cattle of some d
Jot usually looked upon as n\pplivu\»lv to lower animal lif

alue for man himself. The quc-s(ion is not alone

of their greater Vé
eef or dairy products with these, but to obtain facts on the importa

one of the direct effects of special products on animal growth as well as milk. It isve
to remember in this connection that while the testing of one kind of food can be taks
arison with another, it gshould not necessarily be held as such with a mixtured
them, or rather of a properly balanced ration, because no one kind of food is equal to !
proper maintenance of life anywhere _milk for a certain period excepted. With t
explanation W€ have pleasure in giving & brief account of what oatmeal and wheat by
said to us during the past winter in the growth of store cattle.
We handled six head, three heifers and three steers, from two fto three years
and having Durham, Hereford, Aberdeen, Poll and Holstein blood in their breediy
average weight on entry, 1,281 lbs. These were properly paired and grouped so ¥
allow of rotating from one ration to another every third week, beginning January |
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enquiry even with cere

to other gr
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n is not alone
on the importas
s milk. Itis v
food can be tak
with a mixtur
food is equal tol
‘.-pu-d. With t
aal and wheat bs

to three years ¢
in their breeds

and ending March 10th. One
influence the previous feeding before

wetween each change in order to over

ngs were noted, and of urs

other proper thing attended to as in all exact
N A

of the Miller’s Association, was obtained from

heir own growth and grinding AS a
f the reasoning given in second paragraph, a

ti I

eal P
of all the animals was weighed and ey ich meal
work of the kind The oatm« by d¢

Mount Forest ; the winter wheat was of t}
: xn"llilh'q'

y | : ‘ W 8 of the fact that the same agents
plants or animals) should always be allowed their normal conditions during an ¢ xperi

. a S ° -

ment for comparison with ordinary or well known things, we mads another ration wit}
a8, ¢ " atio 1

ground peast and oat I'he tollowing were, therefore

o , the daily rations employed per

5 1bs

‘ 10
b

H..m: rations may ( ) he pra v farmer in this way: About
veichts of dry fodder and ut half of the whole being roots

and variety ; looks more | A ) | for cows

equal
. plenty bulk
than for fattening cattle,

materials per head for the whole [u‘rlml
deduction of what was unconsumed and the wpproximate nutritive

The market valud t
I'he marke vue of th f the test, under

ratio of each course
are

Oatmeal ration cost $11.30: n. r. 1:7.08.

Wheat ration cost $9.82 : n. r. 1:7.98

Pease and oat ration cost $38.10: n. r. 1:6.10

Now in preparing ourselves for the actual results of the fee ding by a study of these
rations bag~¢ on the chemical composition of the foods, we shnlll'l.c-\pwft]m( the
pease and oats would do best, the oatmeal second and the wheat third. This is not always
safe reasoning, however, as the form or mechanical composition of food has a great deal 'tt‘»
do in animal economy and often upsets our best theories: there is no 1‘||n~!:i.s‘l m'lml to

: v : .
digestion. I am indulging thus because the prescribed article is not large enough for
g

Or 1t might be guessed
any crude materials, such as skin or husk
of the grain, it will be more indigestible and therefore cannot give results equal to the
wheat with its shell and the pease and oats with their rougher skins.
practical facts in this preliminary enquiry !

Il details of the testing, but is sufficient for abstract criticism.
that as the oatmeal ration is the most free of

But what are the

Over all the period of sixty-three davs with six cattle in three groups, rotated

. ) | ; 8, ' i

and altogether under strict management, we have this per head per day record of increased
l:\n' \H‘l"ht . |

Oatmeal, .47, or almost one half pound.
Wheat, .93,
Pease and oats, 1.30, or about 1§ pound.

or nearly one pound.

That there is interesting material here cannot be doubted. Rich in albumin, and
particularly in fat, as oatmeal is, very considerably over all others in this testing, except
albumin in pease, it may be considered that because of its compactness as a food, or
rather perhaps its want of natural husk, and even though mixed with coarse, bulky
fodders, it is more indigestible than either wheat, oats or pease. The theoretical feeding
value of the three rations being regulated by the respective grains, and wheat being the




least in that respect, (see nutritive ratio) we would expect the poorest result in the
animal report ; but it has almost doubled the daily rate of oatmeal, and I find no such
irregularity or back-going in its use as we had in two instances with different groups of On taking
cattle in the case of oatmeal. The most prominent back-going was when the changes ”
were made from wheat to oatmeal h —
rations and of their digestibility

Another look at the relative composition of these
this testing

agreement between science and practice 1n

shows that we have had a close
Of the oatmeal 77 per cent. 18 considered to be taken up by the animal system, 83 per

cent. of winter wheat, and as much as 84 per cent of the mixture of pease and oats is
digestible
t to say that oatmeal is too rich

In conclusion, therefore, 1t may be taken as corre
use to store cattle, and may

as well as valuable of course (3 36 per ton), for extensive
milch cows, as to which we should have The experi

be should only be given sparingly to calves and
days A record

t

something to say next winter Wheat, for the
a good record in cattle feeding, when its concentrated form

4

of this result is due no doubt to the coating usually called bran

second time in our experience, has given )
is considered, though much comfortable qua
.\,Yhu“r waste

The average

MancoLps A8 Foop vor CALVES AFTER Tureg MoNTHS OF AGH

Meal

Experimentation with varieties of food for calves has received but little at )
I Hay

I'he custom 1 OUntario has been to have ring calves ; the refore, most farmers are [
I s
M angolds

versed mothods of feeding when milk and pasture are plentiful
system f ing | calves with winter dairying 1s growing more ar d more in genera
favor, and 1 NSO U of this system an experiment was conduc ted last winter that
we might learn the va of some other winter foods for calves

A\«'..“-\ 18 sometimes very ScCarce i
¢ " In or

i with as :mul [‘t\:l"- atter v.d\n'i are ] "'””}’
1 1 ne 1 3 §

test mangolds with skimme '\' ped and

Al

in winter, the question arises is there any su )

1 : Anima
gtitute that can be us some weeks old In th l

interests ot this question an "\}"‘I'llll-ld Was .ll‘l'll.::tl o }

| . ity

milk 1© énd
| chosen having an aveage age of about three months. On Apri

|'.HIH CAIVEeS wer
14th they were weighed and the experiment comms need. One week was allowed for a

gradual change from one food to another ; then a record was commenct d of the quantity

of food eaten. The previous feeding had been sus h as calves usually receive during the

first three months
They were divided into two groups ; an Aberdeen Angus Poll grade heifer with a
with a Here

Hereford grade steer in the first, and an Aberdeen Angus Poll grade steer
ford grade heifer in the second

As mav be seen from the following tables, when the age and weight of the separate

groups are taken into consideration, we could scarcely find two lots better balanced

|
Name Breed | Date of Birth
'! can 'n- 8¢

pkimmed milk, alt]
n mind the fact |
R | . " 253 lifference of chara
xperiments before
.

A. A. Poll grade. . |Heifer

What has beer

Colon o o 1A, A. Poll grade. . Steer. ‘
‘ uld make a large

: . . tle life is not all

We are indue
cattle here, and
f'%‘l.s"i’\' mlunl CO
rious features of t

|
BB coscscnce Hereford grade ... |Heifer
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pkimmed Inl“(, :ulthngh those fed

lifference of character istic

On taking the average age and total weight of each ,

group we find them to be

The experiment
lays. A record was
comfortable quarters

continued from
kc“'rf of the exact
and well cared for.

April 21st

to June 20th,
Al!l‘lHlH.\' of fo d
Pains were take

making a period
eaten l'hey were
m to f ad all

of Bixty

housed in
without waste

they would eat
The average d ly ration for each animal in ipective gro 1p was as follows
1.'1‘-11, I
Meal

“:l\
Mangolds

'-‘r'uu[u Il

The meal was f l dry, and « nsisted
ats, and § b, oil cake, and the
animal in group II, ate 1 1
nely pulped and rr.uh]»\' eaten.

At the end of sixty days,

of ! h

‘:ILAI;I\' of
more hu‘\' than those
ind the milk

oatmeal, 14

Ibs bran, i
timothy

Ih vhquwl
m '(ﬂ"l. “wh
mangolds
Instance,

ind showed resylts as indicated

hay, good and clover
in group | The
given was sweet
re

were
the calves were w, ighed

in every

T"‘.A[

Increase,

64

—— —— |

176 lbs,
112 « |‘

[t can be seen from the above table

that mangolds compared ve
on mangolds ate a little more hay
ding experiments the results may be much affected by the
8 and dispositions of animals ; ther

fore, it is well to repeat
xperiments before (lr;lwm-,' fixed conclusions,
.

ry f':n'()ml'ly with

. We mus, kuu,,
n mind the fact that in fee

5.—THE Freg Powgr o Durnax Carrrg,

What has bee
uld make
t

n written upon the
a large lihmry; but
tle life is not all known, or at least has not b

We are induced to contribute to the

Durhams, even within the Jast quarter of g century,
England’s first, and a8 yet her last, improvement, ip
‘en put distinet enough for everybody,
historical pile, as by study of different classes
cattle here, and particularly in the practical handling and breeding of them under
ecisely equal conditions during the last twelye years, we have hecessarily noted
rious features of their conduct that few are privileged to enjoy.
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The Free power, then, of the Durham breed of cattle
claim in like measure, in our experience
'.rnlwlty CAN nnll\ exist 1n its fullest
direction We have a I

and.possibly in some pigs

18 what

no other class can
» Decause 1t is not in their

breeding Such a
value in stock that has been bred in g special

rominent example of the like Free power with Leicester nhl'hp

[t may be impossible to explain the phy

siological reasons for such
animals of the same species, or what it

18 that has been cultivated in the
that acts so diffe rently so that the one Aolds

its existence nevertheless

We must not confuse in this study
colouring, which as a subject in our e
we trust to have time soon

a difference in
antmal system
wd the other grves, but we are certain of
another property called *
xperience has been described
to submit some chara
classes of cattle that in our experience

marking,” or external
in Bulletin XVIL, and

teristically powerful things in other
are worth knowing,

6. SrecIMENS OF HoLsTrIN Brey

Systematically, since our 1884

importations, we have |
and rams with the common

cows and ewes of the country
specimens of grades, and thus adding to our knowledge
tance to our people for the dairy, for f
Meantime we desire to sul

een breeding all our bulls
for the purpose of nlbtaihing
of what is and is not of
attening, for wethers,
mit two examples of finished beef
crosses between a Holstein bull and ordinary cows, weigh
The Holstein, is allowed to be a superior one of his kind,
over 2,300 1bs.  One of the cows is a g
by a grade Durham bull: the other
.l'rrm-y bull and such a cow as the first
{th August, 1885, and 14th April, 1886,
management as regards time of altering,

impor.
and for l»rw-dlng ewes,
Just sold, which were first
Ing an average of 1,100 Jbg
18 now six years old and we
ood type of the milking grade,
is a Jersey grade,
one named,

ighs
and apparently got
or cross between a pure bred
We lmd bull calves from each on
respectively, They were submitted to ur(|i|mry
and allowed to suckle twice daily up to eight
months, receiving at the same time hay, grain and green fodder according to season, and
hence all through such handling as should make first-class animals ; in one word, we gave
them conditions similar to Durbham and Aberdeen Angus Poll grade steers, that have
gone from here and taken prizes at leading exhibitions in the States and Canada,

On 20th December, 1887, when the oldest Holstein grade steer was sold, and the
other held over with another batch for exportation, we had the following record :

Daily rate
Days old. Live weight. of increase,
Holstein and common cow 866
Holstein and Jersey grade. ... ... .. 605

From.

1,790 2.06
1,329 2.18

Here, evidently, are facts of unusual practical importance to I
cattle, as well as all interested in dairying in conjunction with the
beef. In the first example we have a steer two
1,790 1bs., and in the other the animal scaled actually 1,329 Ibs. when only one year and
eight months. We have, then, in both cases a daily record considerably over 2 |bs,, and,
[ think, equal to the average of any dozen of any other breed of which we have records
either at Chicago, in Canada, or at Smithfield, England. Of course this comparison of

two with a dozen is no* usual, but I put it thus in order to draw attention,
We are sure that this,

beef, will make some talk, as Holstein breeders have of late
senting the capabilities of their subjects, with,
unnecessary claims, and others have as unreas
nation of them. We all desire actual facts,
enough to justify confidence, Thus,
prove that the Holstein is able to pr
similar management, may yet compa
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atrons of Holstein
production of early
years and four months old that weighed

our first public submission of specimens of Holstein grade

been justly employed in pre.
it is considered, the usual proportion of
onably been making wholesale condem.
bit by bit, until the accumulation is bi
then, these experiments, so far as they go, tend to
oduce weight of steers with common cows, and, under
re favorably with some of the beefing breeds.




1 beef on foot has, of course, other

Jossesses other features ; goO«
we have now to place in

But this question |
ht according to age, and these

properties besides size or Weig
connection with our Holstein grades.

The exterior black and white marking of the animals, as noted in
ter of striking gimiliarity with the pure
In like manner the general framing stands
the heavy bone and large paunch parlivulurly. Had food
or sloppy, allowance would be made for what a beefy type
but as very much of all the upkeep was
must account for

Bulletin XxVIL,
was in its location and area a mat breed —some-

thing unchallenged from any other source.

unquvstiun»-d in its likeness,
been all along bulky, or green,
a8 AN UNNecessary middle piece ;
lder, the s}wciul class, and not the management,
e very marked in this respect, and it certainly agrees with their
lities. The older steer had a very prominent heavy or
e other isalso pm'ulim'ly angular and irregular
We are not drawing fine lines in
draw attention to the

must discard
hard grain and dry foc
it. Both animals wer
history and deep milking qua
coarse bone and frame, and the frame of th
when compared with the usual model of a beefer.

these statements, and 1o vxpvrivnw-tl judgment was
want of quality in the g neral form of the animals Not only so, but the quality other
wise, with depth, mellowness and uniform covering of flesh, were l»rmninvntl)’ absent.
These, with hard handling, & thick skin and legginess, make up the specimens of beef in

qnﬂstinn.

rvq\nrml to

which are usually not taken
luction of flesh, we are mel
le the early heavy

In direct n[npnm(iun, however, to these characteristics,

as representative of the best type for the most |»ru1im‘>\¢- pro
with the first statement made in this report: How shall we reconci
e want of Sform and l/'ltllll‘l/ !

having been killed, gave 624 per cent.
younger one, which,

of butcher’s meat If
if about mlual to
Necessarily, the
rwluirml to ascer

weights with tl
'”l" older steer,
we shall also get the block record of the

p(\ﬁx]‘l‘ll“
in this important purtivnlzu'

the other, will give them a high place

.., flesh versus bone, with fat and lean -would be

actual food value—i
tain the consumer’s valuation.
Altogether, Ontario should wait and exercise impartiality until the cattle of Holland

have time to show what they can do.
Tae BerrEr CULTIVATION oF WooL.

Agriculture of late years there does not seem %o

Among the many developments in /
may be mn-mnplmlnul in the improvement

have been any pmvtivul facts as to what
of wool. The Ontario H\p-~l’nnn-n(nl Farm made some testing in 1883 and 1885 in
1 shearlings twice a year. These, we know, have been adopted in
ry few are aware of how much can be done, reasonably, in
wool per head, better wool, and more suitable wool for

clipping lambs once anc
gsome cases, but as yet ve
geveral lines to produce more
various manufactures.

As Oanada has not yet
producer of wool and mutton, and
very easily, there is the better reason
business with all the light of modern experience and requirements.

We are not without experience in most countries as to the marked effect of climats,

ge upon the various properties of wool, and at the same time it is safe to
these influences a study before investment in & particular breed
of sheep. Neither do we find justification by sound argument for the practice of washing,
of clipping once a year, nor of rarely taking wool from lambs. What has been 80 easy
to get and so cheap to produce has necessarily obtained corresponding attention from
farmers as well as manufacturers ; indeed, the surprise is that the manufacturers of
woollen goods have not demanded from wool growers such a character of material as 18
required for particular markets, rather than having had to make the articles according
to the nature of the material got with so little skill. It is & remarkable fact that
absolutely no change has taken place, save perhaps in Saxony and France, in the mathod

of cultivating and harvesting wool.

llﬂti()nﬂ even a8 a Hl‘t"‘llll rate

obtained a place among
gee how much we could do

| as we are just beginning o
to ask that our farmers should enter upon the

goil and herba,
assert that few men make

It will b
of wool the
properties, as
statement, bu
laiming for
harvesting,

Take sev:

We have
Cotswold, Lei
as homebred &
lambs of all t}
(-xw'p(wl, WAS
prpctivully no
winter, with a
sweating with
and not one hs
than the usual
changing fron
marked benefif

The comn
wool 18 less i
turing purpose
'l'h" f‘n'w
accompaniment
of which woul
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flock after a lo
April ; some o
and loses value,
of new growth
it should alway
And now
of a crop of wo
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in July is both
after April has
texture relativ
fabrics, where ¢
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another turn of
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It will be r«.tlll, no ~inul'l, that with the
of wool the manufacturers can get
properties, as must meet all, or nearl
statement, but the argument i

many breeds and nearly

very much of texture, and of
y all, public wants.
8 Just the best to
laiming for better cultivation and the
harvesting.

AS many varieties
length, and other
There is much truth in
use in favour of the
lmprovement

this
position | am
of the rop by methods of
Take several practical examples from the e
We have put to pasture this season all o
Cotswold, Leicester, Oxford, Shrops, H ‘mps, South Down, Merino and
as homebred shearlings and lambs, both rams and ewes, t )gether with first cross wether
lambs of all these with the common or grade ewes of the country,
excepted, was shorn close during the end of April and 1}
practically no wool has gone to grass with us this season
winter, with access to outside courts at

xperience of this station

Ir 1mported rams and ewes of Llnnwln.

Cheviot, as well

l‘fw-ry animal, lambs
reginning of May, so that
. ”H' llll"\', A'l)(ll Hh!"lﬂ ;t”

all hours, kept the shm'p comparatively free from
sweating with their heavy coats, and hence after clipping very few had to be jacketed,

and not one has had inflammation or milk trouble in nursing, nor has there heen more
than the usual head colds even during an unusually late and cold spring up to date, By
changing from pen to pen according to time of shearing and temperature we have had
marked benefits by better doing in flesh growth and general bloom.

The common practice is to leave clipping until J
wool i8 less in quantity, dirtier, harsher
turing purposes. Allow me to give the

The few lines allowed in this public document do
accompaniments of the change of practice recommended,
of which would be that poor feeding and early
inferior crop, and nearly everything in
flock after a long housing and

une, or after spring
» more ragged, and not so
strong advice : «

seeding, when
sound for manufac
Neover let your wool go In_:/rd.u."
not admit of telling all the
among
spring clipping
«-()rrvsp:uulvnv-n-,
dry fm-ding necessary in
April ; some of it leaves the skin, dries, and conse:
and loses value. When removed two to four weeks |
of new growth as s!xtlicivntly fends
it should ulwuys be

the most important
implies many deaths, an
Much of the wool of a large
this country, deteriorates before
juently the whole fleece prematures
efore going out, there is such a stubble
from sunshine and chilly mornings, supplemented ag
by the application in any case of a good dip” in midsummer,
And now comes what to me stands as a great mistake in management
of a crop of wool anywhere, namely, lmr\'ustin(_; only once a year, and
lambs, We have already indicated the good resulting from early clipping, and that Hllo'('p
are decidedly more comfortable from it and it is also our experience that clipping again
in July is both beneficial to the animal and profitable The extra wull-duing
after April has produced upon good pasture a superior second crop, shorter
texture relatively to kind. This is the stage claiming the better
fabrics, where also the longer, coarser varieties would
as fetches a greater price per pound
18 not the shadow of cruelty about it,

and the value
never vllpping the

to the owner.

and finer in
sample for certain
and do actually give
Why do not flock masters take
though it certainly means tree or shed shade and
another turn of the dipping tub. Long before the chilly nights of September or the
actual frost of winter comes not fur,gt-(ting it is not frost but wet that does most harm to
sheep—the second growth is long and close, and ere next April, under good management,
i8 equal in weight to what it would have been had clipping been done only once,
Altogether then we gather up the fullowing comparison of the two systems ag

applicable to Ontario and the market to-day for unwashed wool, on an average of the
breeds named :

such a change
this crop? There

Usual clip of 7 1b, in June, at 15¢. ..
1st clip of 7 Ib. in April, at 15¢ TR . .
2nd clip in July, 3% Ib. at 16¢ b

J

ol

05
)

2 08

l>iﬂer0nceperhead.................................... 81 03

The extra cost of shearing and dipping amounts to eight cents per head.




woollen manufacturers, and submitted

jvised with two extensive
h they set the following at the

I have recently a«
upon whi

samples of unwashed wool from all our breeds,
highest possible present market prices per pound

From Orip APRIL AND May, 1888,

Breeds.

Lincoln

Ontario grade
Cotswold

Leicester

Oxford

Cheviot

Shrops

Hamps

South Down .

\

Merino

|

weight of seven pounds per
e number of pounds per fleece required
It is significant of nature’s impartiality
\parison, as with that
ht per fleece of all the

Taking the Merino as & standard and at an average

fleece in Ontario, I give in the second column tk
from the other breeds to make an equal value.

that but one of the number, viz., the grade, fails to stand the com
exception, which is three pounds too much, the actual average weig

breeds with us is very close upon the figures given.

[1.—FIELD EXPERIM ENTS.

arieties of cereals were importrvd from

f obtaining some kinds that n

g of 1887 a large number of v

otland, with the object o
all tested on the plots of this
were distributed over Ontario

rst season, owing probably to
We have at present to report
ve-mentioned cereals, as well as upon

During the sprin
Germany, England and Se
well under Canadian climate. They were
Station & | a number of packages of most of the varieties
for testi The returns were generally light during the fi
the change of climate and the exceptionally dry summer.

esults of the second year’s trial of the abo

upon the r
ber of Australian varieties.

the first season’s experience with a num
» great lack of rain during the earlier part of the
er, conditions were more
ious year there was a
d of grain this fall sur

Owing to the cold spring and the
summer vegetation was backward. Later in the season, howev

favorable, and at the time that crops suffered most during the prev
hich brouglt very satisfactory results, the yiel
passing that of a number of years previous. '

In our last report we concluded a four year's rotat
fertilizers. We have now to note the effects of salt on di
also carried on experiments with various fertilizers, on diffe
with the Experimental Union. Besides aiding that associa

work the college has been the centre from which the grains an
nion, to its members and to prominen

occasional shower w

Ontario. We might here sta
raised at this station and intend
luckily, full notes had been taken and preser

grains were kept, and to supplement this we
varieties from the farmers to whom we had sent out nearly all the i

and thus be enabled to continue testing and distributing as formerly.

od for distribution next spring,
ved, and luckily also, two

hope to obtain larger quan

night do
Experimental

jon with a number of specil
fferent kinds of soil. 'We haw
vent grains, in conjunction
tion in its experiment
d fertilizers have ben
gent, at the expense of the U t farmers through
te that in the recent fire the bulk of the experimental grain

were destroyed ; bu

samples of all the
tities of the bes
mported varietie

~—SECON Y | OF ORTED (
. COND EAR E
I S STING
Illl RTEIL EREALS.

Weight of Produce.
|

APPEARANCE.

GENERAL
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Nores oN THE RESULTS OF THE Sgcoxp Y gar® TesTiNG OF IMPORTED CEREALS.

In the College Report for 1887 details were given concerning experiments carried on
during the previous summer with a large number of varieties of oats, harleys, and pease,
imported from European countries. We have repeated the tests this season, and the
yield in every case, except one, was greater than that obtained from the first year’s crop.
three from Scot-
They were grown in the old experi-
barley tests were conducted in 1887,
each plot of 1-10 acre was 9.5 bs. The ground was in

Barleys.—We had under experiment seven varieties of barley ;
land, three from England, and one from Germany.
mental field, and on the same range in which

The quantity of seed sown on
Y . :
good condition, the grain was sown broadcast and harrowed in.

port we find that the Probsteier Gerste took the lead at this

By looking at last year's e
station, and the Chevalier came out first among the samples sent over the Province,
The above table shows the Chevalier to again take the lead while the Probsteier is the
only variety whose yield is smaller than that of last year. The second place this season
is claimed by the common two-rowed barley of Scotland, and the third by the Golden

Melon of England.

The following table shows the results, arranged according to yield per acre :—

Variety. Imported from.

Chevalier ......co000 sasssssssssssss

Common ....

Golden Melon

Peerless White .

Empress

Probsteier . Germany
Sterlingshire .......coeeassrsssnnsnes Scotland ......

een tested for the second season. Although

the seed was rather light owing to the very dry summer of 1887, still the oats did very
well. They were sown in the new c-xpvrinwnt,al field on which cereals were grown last
year. The seed, as in the case of the barley, was sown broadcast and harrowed in

The quantity of seed was 34 Dbs. on each 1-20 acre plot.

Oats.—Nine varieties of oats have 1

The Probsteier Hafer claims the same place this year that it held last, namely, that
The yield of grain this summer from this variety is 17 per cent. mor
than that from the next best. This is a variety of much promise, and after another
yea<'s testing we hope to distribute small lots to farmers over Ontario. The Race-hors
v.uch did poorly before, probably owing to late sowing, as was stated last year, hu
done well this season. The chief objection to this variety is in its having rather weak
straw, with a tendency to lodge. The Potato oats did well both years and is one of the
best varieties. The Black "Tartarian and the Hamilton take an intermediate position,
while the Tam Findlay, Flopetown, Sandy and Blainslie came pretty low, the last two
of which may probably be dropped out of the trial next season.

of being first.

Probsteier.
Race-horse . .
Potato
Hamilton ..
Black Tartaris
Tam Findlay.
Hopetown. . ..
Sandy

Blainslie
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REALS. A table similar to
that of the b 1 3
arley will illus
v trate the
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Nores on TestiNG AUSTRALIAN CEREALS.

“MThis is the first time we have had the opportunit
tralian cereals grown in Canadian climate. The
Canadian spring seeding. The time of ri
common varieties, although some
were three varieties of barley,

Barley.—Owing
other barleys,
acre.

y of reporting the results of Aus-
seed was sown at the usual time of
pening was also about the same as that of our
were a little earlier and some a little later.
two of oats, and nine of spring wheat,
to the small quantities obtained we seeded thinner than we did the
putting only six pounds to the plot, or at the rate of sixty pounds per
These grains were sown also in Range 1, of the old experimental field. Each plot
consisted of one-tenth acre. The seed was sown broadcast as before, and harrowed in.
The Scotch is a six-rowed variety with rather short, stout straw, and yielded at the
rate of 31.7 bushels per acre, much better another season.
barley was be old of grain and

There

and| 1-2

large

considerably

This may do
low the average in point of yie
grain was not as plump as might have been expected from a two-rowed variety. The
largest growth of straw was from the Ohevalier, another two-rowed grain, This was
nearly three weeks later than the others in reaching maturity, and produce
and succulent straw,

v

The Cape
quantity of straw. The

le,

a———
plump.

d samj
plump.
Average size,
rusted.

UL

d very coarse

A sample of fall barley was received from Germany in 1887, and sown in the follow-
ing autumn. It germinated very well, and grew nicely until winter. In the spring it
was discovered that part had been frozen out,

but what remained grew rapidly, and a
very good sample of six-rowed barle was produ yd. The straw was medium in height,
y 8 P y p g

stout and clean, and produced 42.9 bushels of grain to the acre.

Oats.—Only two varieties of oats were obtained from Australia, viz., the White and
the Triumph. The former produced a medium-length straw of fair quality, with a yield
of nearly 43 bushels of grain to the acre, the sample being superior to the oats sown.,
The latter was much longer in maturing, and the straw considerably heavier and coarser.
There was 14.4 per cent. nore grain obtained from this than from the White oats.

The St. John oats was a variety grown in New Brunswick, and given to Prof. Brown
to test among others., The crop was good, the straw being heavy, clean, and standin
well. The grain was plump and heavy, and, on weighing, shown to yield 53.2 bushels

per acre,

Spring Wheats.—Among the nine varieties of 8
promising yields, but when it is consider
and when we again consider the

\
1

d nearly free| Go«
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from rust.
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pring wheats none produced very
ed that this is a poor section for spring wheat,

average yield per acre over the Province, we conclude
that some of the varieties did fair for the first season under Canadian conditions. The

Indian and the Soft White were very similar in every respect, producing very short straw,
but grain of good quality. These two varieties were one week earlier in maturing than
the next earliest variety, and eleven days earlier than some. The Improved Baart was
very highly recommended by the Australian Experimental Station, and took a place
dmong the best with us. The only other variety which we will mention is the African
Bearded, which gave a fair yield, but the sample was somewhat inferior to those previ-
ously mentioned. The best four varieties produced the following yield per acre :—

13.3 bushels.

“
“

“

III. ApPLICATION OF SALT wiTH BArLEY ox Four Kinps or

The results from salt application have varied to such
clusions appear to have been obtained as to its most econ
by co-operative experiments wit
Union over Ontario and at this
increasing the yield of crops,
An interesting experiment
salt might be observed upon

Soir.

Improved Baart
Soft White.....

an extont that no definite con-

omical uze. Tt has been found
h different fertilizers by members of the Experimental

station, that in some cases salt acts very beneficially in
while in other instances no perceptible good results occur,
was conducted during the last season, in which the effect of
four varieties of soil under somewhat similar conditions,
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of loam, marl, clay,

t was formed in the experimt-nml field, consisting
and muck. The whole plot was one-tenth acre in size, being eight rods long by two
rods in ‘width. It was divided into four parts, each two rods square. That at one end
was naturally muck land, but was well underdrained. The two centre divisions were
excavated to the depth of two feet, and one filled in by rather heavy clay and the other
by marl intermixed with loam, while the remaining division was left & natural clay loam.
A crop of fodder corn was grown upon the land last summer, and the treatment had been
the same on all the soils since their preparation. In the spring of 1888 each soil divisiou
Wi svpumted into two equal parts, between which a board was sunk to the depth of six
inches. Common six rowed barley was sown on each part at the rate of 96 lbs. per acre,
Salt was afterwards sown on One of the parts of each soil division at the rate of 400 Ibs.

per acre.
The experiment may be illustrated by the following diagram :—

SALT.

In 1883 a plo

SALT.

o
O
=
-—t
- \

NO SALT. NO SALT.

\
\‘i NO SALT. \

oils, and also one of the same

arated the different 8
he salted and the unsalte

Paths twenty inches wide sej
of the plot between t

width extended through the centre
portions.

The following i8
various parts :—

a tabulated form of both grain and straw produced from the

—
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From this we learn that the soil, with salt applied, took the lead in
yield of grain, but in that of loam and marl the results were nearly the same
difference is noticed from the influence of salt on clay, there being 86,7 ¢
from the part on which salt was applied than from the
salt. The greatest difference of all is with the muck, as salt on this soil produced over
60 7/ more grain than was obtained from the other part. Storer states in his valuable
work on agricultural chemistry, that salt on mucky soil has a beneficial effect in forming
carbonate of soda, and on clay soil, when not applied too freely, by dissolving its
constituents,

The grain stood up well over all the plots,
brightest

every case in
. A greater

more grain
part without the application of

and that from salt was a little the

IV.—~ONTARIO AGRICULTURAL AND EXPERIMENTAL Uxion.

The objects of this association are to form a bond o
students, past and present, of the Ontario Agricultural ¢
and the most eminent agriculturists throughout the Province, to promote their intercourse
with a view to mutual information ; also to try and elevate the profession of agriculture,
with its allied sciences and arts, to its proper level » to carry on systematic experimental

work ; to hear papers and addresses delivered by competent parties, and to meet at least
once annually for these purposes.

The experimental work carried on by members of the
agriculturists over Ontario is increasing year by year. The line of work taken up at
present is testing the relative value of the most easily procured Oanadian fertilizers.

The fnllowing are the instructions sent to each member who expressed a desire to

conduct experiments during the past season, after which g very concise summary of the
results of the Union tests of 1886 and 1887 will be given in tabulated form.

f union among the officers and
ollege and Experimental Farm,

Union and other interested

ONTARIO AGRICULTURAL AND EXPERIMENTAL UnN1ox.,

0, A 0, GueLrn, March, 1888,

DEAR SIRr,~-The last annual meeting of the
mittee to inaugurate and carry out a plan of e
have decided upon testing the effects of salt
farmyard manure, and no manure

Experimental Union appointed a com-
xperiments for the coming season. We

» superphosphate, ground apatite, wood ashes,
upon wheat, barley and oats,

INsTRUCTIONS FOR EXPERIMENTS wiTh FERTILIZERS,

1st.—Select a piece of ground of same nsture throug
representative, as far as possible, of the land of the neig
spots, and keep clear of trees, fences and buildings, ( ‘
plots similar to that of your larger fields, 1If you can choose your plots in such a position
88 to allow them to remain for experiment another year, so much the better.

2nd. Mark off six plots of one-fortieth of an acre each, ha ing clean path of two
feet wide between the plots. Two rods Square is a convenient shape.

rd. Submit all plots to same treatment and sow one-sixth of grain sent on each,
Aim at seeding one inch deep.

ith. Apply the salt sent to plot No. 1., the superphosphnte'to No. 11, the ground
patite to No. 111., wood ashes to No, 1v., farmyard manure to No, V., and no manyre
o No. vi. The fertilizers to be sown at time of seeding,

oth. Keep plots at all times clear from trespassing by poultry, ete,

his own judgment in refer:nce to the

hout, under same conditions, and
hborhood. "Avoid naturally wet
¥ive oultivation to experimental
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7th. It is re quested that No. v. plot be sown with 10 lbs. fresh wood ashes, used same
o other fertilizers, as no K ainit can be obtained in Oanada.
We have sent by express to those pxp«-rinwnting, expressage prepaic
lowing lots of grain for six plots : 18 hs. White Russian wheat ; 18 s,
11} bs. Egyptian oats ; 111 Ds. White Cluster oats, or 12§ Dbs common
Also 10 Dbs. salt for plot No. 1, 10 s aupvrphnsphau- for plot No. 1L,
from the plots becomes the property

apatite for plot. No. 1 The produce

experimenter
Make out reports of experime

careful as you can and forward to

1st November.
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statement in regard to some one or more

(1) Testing some

(2) Testing if chess 8

(3) Testing whether plnwing unde
the best.

(4) Testing & mixture

(5) Any 0xp4-rinwm you are
in the above.

Reports

the Union.
M ETEOROLOGICAL (OBSERVATIONS.

exp(-rinwnts, we arn

general
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of all satisfactory experiments will be prin

ESUL
TS oF GrAIN Tests o P
> LOTS FERTILIZED IN

the College, providvd the observe

Rain gauges can be obtained free on application to
1 fill out a report and send it monthly to the Observatory at Toronto.
Make observations as regards rain ar
(@) Rainfall.—Have gauge well expose
etc., and mouth of gauge & foot above the ground.
the grsduawd tube, divide the number of inches b
(b) Clouds.—Mark from 1 to 10, according to the amount of ¢l
making & summary, below 4 is clear ; above 6, cloudy.
convenient during the day, say 7 a.m. and 2 p.m. The mean i8 obtaine
sum of the observations by the number of observations taken.
he thermometer dor tha

(¢) Heat.—1f possible, ascertain the readings of t

wil

1d sunshine as follows :—
rrents, Near building
pour the amount il

1ts inches of rain.
oud in the sky.
1any observations

d by dividing i

d, away from wind ou
At close of rain
y ten, and call resu

t district,

ade within ten miles of place of experiment.
rd to these meteorologica.

are desired in regw
0. A. C., Guelph.

observations are T
If further instructions | observatis
please correspond with Prof. Panton,
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et In the year 1886 there were twelve members of the Union conducting experiments

with fertilizers in about as many counties over Ontario. The number in 1887 increased

to sixty, and this year it reached nearly one hundred.

About 300 packages of fertilizers and 600 packages of grains were gent from this
institution last spring for expvrimenta! purposes ab the expense of the union.

Surely no person can doubt that valuable work is being accomplished in the hands of
those who, owing to their educational advantages, ought to be the most capable for such

work.
In conclusion I wish to say that, in reviewing the work of the proriuu-ntal De

rtment for the past year, & good deal of satisfaction i8 felt, and we trust the results
may be of pmctiml value to all interested. The importance of experim«-nmtion is becom

ing more evident all the while, and 8 deeper interest is being manifestea by Ontario l{ E l)
|

farmers a8 they are led to see that the results are of direct benefit to themselves.

Respectfully submitted,
0. A. ZAVITZ
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PART VII,

REPORT OF THE PHYSICIAN.

GueLpH, December 31st, 1888,
To the President of the Agricultural College :

Sir,—I have the honour to present to you my thirteenth Annual Report.

[am glad to be able to report that notwithstanding the fact that we have had
some contagious disease in the city and neighbourhood, we have not had a single case in
the College.

The cases I have been called to treat are such

Our chief anxiety this year was cause
by & blow upon the eyes, and the seconc precipitated a distance of
about twenty-five feet, alighting on the threshing floor, breaking ribs and causing other
perious injuries, but both cases recovered in due time. The building isin a good sanitary
condition. :

a8 are not within a gen
d by two accidents ;
, by a young man being

ral practice,
the first case wag caused

Before closing this report, allow me to urge
ick-room into which the young men
rongly on this point as we have s

the necessity of
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providing a proper
y are ill. I speak
m,

I have the honour to be, Sir,

Your obedient servant,

E. W. McGUIRE.




